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WATCHMAKING IN AMERICA,

THE WATCIE A8 A GROWTH OF INVENTION,

Watches made their appearance in Europo about the close
of the fifteenth century, and, although our knowledge of
thelr origin is very Indofinite, yet they are commonly supposed
to have beén first made by Poeter Hele, of Nuremberg, twenty-
five yoars 'before the discovery of Awmerien. But they were
not eallod watehes ; they
were first named from
their appearance, and
known as Nuremberg An-
imated Eggs. There was
almost a prophetio signif-
feance in this term, for
the Nuremberg egg wos
the germ of a mechanism
and of an industry which
lave been growing for
four hundred years, nnd
bave reached their last
nod highest stage of de.
velopment only in the
present generation.

The advance in the art
of measuring time may
be taken a8 an index of
the progress of man upon
the earth. From that
early period when time
was rudely marked by
the alternations of day
and night, and the
changes of the moon—
when the year was vague-
ly divided into two sea-
song—cold and warm-—
which, ns Hesiod tells us,
were marked off by the
coming and going of the
birds, down to Professor
Rood’s recent and won-

-~

The conspicuons movements of Naturs take place in cych-n’mm-nliulﬂ. hour glasses, and elepsydrmw. With the sandial
and mensured Intervals ; in fact, all motion whatever is now | timie was measured by the course of o shadow over s seale,
regarded by the highest scieutific minds ns rhythmical. The | and was therefores useless in the darkness of night and in

impressive and rapidiy-recarring round of changes which con- | eluudy weather.

The hour-glass marked the time by the

stitutes thoe day—the contrast of light aud darkness, the sweep | trickling of fine sand through a small opening between an
of the heavenly bodiesacross the sky, the recarrence of warmth | upptr and a lower glass chamber, The clepsydra attained
the same result in a similar way by the flow of water, In its
simplest form it congisted of an upright cylinder large enough

and cold, and of sound and silence, served as the first natural

markings of time Accompanying this march of the grander
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derful demonstration that VIEW OF THE WALTHAM FACTORY AT WALTHAM,

the electrie spark, which

lasts but the twenty-five thousandth of a second, has never- | phenomens of Nature there was also a chronometry of life—
theless its history—its sequence of phenomena, the first | the vital periodicities of waking and sleep, activity and rest,
stage of which lasts but the ten-millionth of a second—be- | hunger and satiety, the bursting forth and fall of folinge, the
twesn these two distant terms of progress there has been a | opeaing and closing ot flowers, the migrations, cries, and
gradual growth of invention and construction, in relation to 7 habits of birds, beasts, and inseccts—all this intermittence of

the arts of time-measure
ment, which may be taken
ns exemplifying the gen-
eral law of advancing civ-
ilization.

The accurate time keep-
er was the indispensable
predecessor of the locomo-
tive and tmavel by rail-
way. That it first made
possible those rapid move -
ments of multitudes over
vast tracts of land and
gea, by which people in
these lstter days have
widened their experiences
and attained s kind of ter-
restrinl omnipresence, is
sufficiently obvious. Yot
thie is but s small part of
the advantages which ex-
act time measurement
confers upon modern so-
clety., The firse condition
of all systematic and con-
corted human sction, of
that economy of exertion
which is necessary to the
highest personal efficlen-
ey, nod of that synchro-
nism of movement which
charscterizes modern so-
cinl life, is the correct Iin
dieation of time. In the

beginuing this was not

caly impossible, but un ONE OF THE WORKING ROOMS—INTEGRATION OF THE WATCH INDUSTRY.

necessary. In the primi
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to hold several gallons of
water, and having o fine open.
ing at the bottom through
which it slowly flowed out.
It was of course emptled in
equal times,and being refilled
the successive operations
served to mark off the di-
visions of the day. The As.
syrinn monarch Sardanapalus
is said to have had a time-
keeper of this deseription in
his palace at Nineveh, and
there was one also in every
ward of the city. These were
filled at sunrise, and, as soon
as they were emptied, at a
signal given by & man posted
upon a high tower, they were
refilled, and a number of
heralds sent forth proclaim-
ing the fact through the
town, that the inhabitants
might regulate their trans
actions, and know when to
eat, 1o worship, to labor, and
tosleep. The intervals be-
tween the emptying and re-
filling, in this case, like the
rounds of the patrolman,
which were also anciently
employed to measure time,
were termed watches,

The flowing water was at
lengih made to turn a wheel,
which carried an index

aroand a dial, and thus by the introdoction of machinery
the hours of the day and the motions of the heavenly bo:lh:s
were indieated. The simple vessel with an orifice th-us grad-
ually grow into a complex mechanism known as the “ water-
These contrivences came into extensive use in the

East, and served as the
measures of time for two
thousand years.

Falling weights were sub-
stituted for falling water as
the motors of clocks about
the eleventh century, the
first used being lurge ma-
chines set up in churches
and monasteries. The oldest
of which the actual con-
struction is preserved, was
made by Henry de Viek, a
German, and set up in Paris
for Charles V_, of France, in
1379. It was a thirty-hour
clock, with a weight and a
train of wheels giving mo-
tion to one hand, and the
striking part was precisely
the same as that still used.
The mechanieal conception
of De Viek’s clock wasquite
similax to that of our mod-
ern timepieces. This prin.
ciple is, that the impelling
power stored up in s raised
weigl t or bent spring sball
then be communicated to a
brain of wheels which are
set revolving, avd that the
torce or wotion shall then
be cut up into s succes.
sion of minute but equal
impulses, whic's is done by
converting a rotary into a
vibmating motion. The last

tivo state of man, when he hisd not yet lesrned to think with impressions at varylng intervals servod to give man his first | and quickest wheel of the tmin has its teeth so tormed
poeuracy, or to guide his «fforts by intelligence, or to combine  conscions experivnco of succossion, to dovelop in him the | that they aro alternstely caught and escape, and Mence

his exertions with others, the indefinite chronometry of Na
ture was sufficient for big neede

eties of motions, which may be cither natural or artificial

sonso of tiwme, and o divige it for his convenlonoe.

But with the beginning of clviligation It became nocossary
Time s mensured by any regulated or regularly-recurring | to measare time with more accurpey, and art undertook the

tnsk.

The first artificial contrivaness for the purpose were

4 | the whoel is callod the *scapo wheel," and, from s re
pomblance to s erown, the “crown wheel” "The bar, or
staff, with its projections, which successively catch nod re-
loaso those teoth, is termed the * escapement,” and It I8
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and forward movement.

De Viek's old clock had all these parts in a erade form.
The oecillating mechanbam conslsted of & horizontal lover
with movable welghts, so that the farther ot they wero hung
tho slower would be the vibrations. This lover was hoenoo
called & * balance,” and the term s etill applied to the cor
rosponding part of a wateh, although the prosont wateh bal-
anco might be more properly termed a fly.whool. Tho os.
capoment, as shown in the figuro, consists of the axis of the
balance, to which two projections are attached, ealled the
“pallets,” and fixed st suclian angle to ench other that, on

one pallot moves out of
the way of a tooth and
Tets the whoeol go forward,
thoe other moves into the
#puoe between two tooth,

BALANCE

and  stops  the motlon

wonld ran down with an

the seapewheel eatelios
one of the pallets, the
movement of the tmain is
arrested and spent in
swinging the balance
round until the tooth o
capes.  The tmin now
starts again, but, as a
tooth catehes the other

pallet, its motion is again
Palance and Escapement of the First Cloek. i
P I, the Falels. stopped and expended in

arresting the vibration of

the balance, and in swinging it round in the opposite direc-
tion. Such was the construction of clocks for three hundred
years, when they received their last grand improvement by
converting the horizontal swing of the balance into the ver-
tical swing of the pendulum. The accompanying figure
shows how, by taking off one of
the weights and banging the
balance in an upright position,
it becomes a pendulum ; and it
is clnimed by the English that
Harris actually made this con-
version and constructed the first
pendulum clock for St. Paul's
Church on this principle. How-
evor this may be, the world cred-
its Galileo with the discovery
of that law of the pendulum
which made its introduction an
epoch in horology, viz, that it
swings through unequal arcs,
or makes its long and short vi-
Drations in equal times, which
is termed ita “isochronism,” DeViek's old Balance converted into
Galileo is eald to have arrived the Pendulum.—P P, the Pallets.
at the principle by noting the vibration of a lamp suspended
from the roof of a cathedral, and timing its movements by
his pulse, High authorities, however, say that there is no
such thing in Nature ns absolute isochronism, though practi-
cally penduloms can be kept vibrating with no greater devia-
tion from it than one vibration in half a million.

The old church-tower clock wag the progenitor of the whole
race of modern clocks and watches, It was gradually made
smaller, and at length became portable with springs instesd
of weights, and was carried about the person under the name
of the “pocket clock.,” This grew into the watch, the earliest
of which were large, of an endless variety of forms, without
crystals, and ecither having the face exposed, or with metallic
covers over the numbers of the honrs on the dial.
They opened back und front, had but 2 single hand indicating
neither minutes nor scconds, and were wound twice a day,

The gearing was first impelled, it is said, by a straight

ppring, but this was soon replaced by the coiled mainspring,
a band of fine stecl
rolled up in & drom,
or barrel, and which

weight,

The Fuwoo.

The Barel. ;
taining force, or de-
seending welght, was constant, but in the wateh the spring

acted with o varylng intensity, becoming weaker as it was
" o
uncoiled, To equalize its effect, and securo a regulyr motion,

tho barrel inclosing the spring was made to act upon tho main

driving wheel by means of a catgut string coiled wpon a
wpiral faseo, When, therefore, the meinspring was coiled up
sud pulled hardest, it acted upon the smaller ond of the
fusee, nnd the progreseive loss of force in the spring was com-
pensated by an increasing leverage upon the driving wheel,
The eatgut string was soon replaced by the fine, strong chain,
consinting of soveral hundred pleces, which s still usod in

fusee watches, although the dat of its
Introduction is unknown.

The balancs used was slmply De
Viek's ol slock balance in the phape of
& wheel, the weight being aceumulated
principally in the rim which corre-
wponded 1o the suspended welghts on
the horlzontal laver,

The first importent improvement in

the old watch, snd, indeed, the greatest ever made In ity con

The Wateh Balupoe:

spain.  Of conrso, If thero
wore no chieck, the welght

acoclerted motion of the
tmin ; but, as o tooth of

produced, in unroll-
ing, the effoct of the
In the case
of the clock, the main-

Scientific  American,

stractlon, was the application of the eoiled hairspring to the
balance, It effectod for tho watch what the pendalum did (7
tho clock, and was introduced about the same time, u little
ovor two hundred years ago. Dr. Hooke, who is one of th®
eluimants of the invention, showed that the vibrations of such
n spring are vory nearly isochronous, snd cause the balance
to which it Is attached to make its excursions in equal time
whatover theie length,  The vibrations
of the old balanee deponded upon its mo.
mont of inertis, and on the foreo of the
trnin.  The inequalition produced by the §
varying tension of the spring, and the
varying friction, reappearad In the vary-
ing vibmtions of the balaneo, and their.
rogulnr movement of the wateh, But this
was now avolded by the Isoohronism of Patanceand HAtspring
tho hairepring, so that, whether the balanee moves complote-
Iy round at onch impulss of the scape wheol whon the wateh
8 first wound up, or but half s revolntion, as when it is near.
Iy run down, the rate of movement remaing the same,

The next important stop of Improvemoent in wateh con.
struetion was made one hundred and soventy years sgo, and
consistod in the application of jowels for the bearings of piv-
ote, Preclous stones woro first drilled for this purposs by
Nicolus Facio, o Genevan, but who brought out his invention
in England. His contrivance not only reduced the friction of
the movements, but gave them such permanencs that they
would run for gunemations without pereeptible wear. Gems
for this purposo nre valuable in proportion to their hardness,
which decreases in the following order : Diamond, sapphire,
ruby, chrysolite, aqua-marine, gamet., Many suppose that
wateh jowels are mado of glass ; but this material is too soft
avd brittlo, and is never used, unless it be in the lowest gmdo
of foreign watches made for the “ American market.”

The next epoch in the growth of the watch occurred seven-
ty yoars later, and still pertained to the balance. It consisted
in compensating it for Inequalities of temperature. As the
watch was gradually brought nearer to accuracy, it was found
that fluctuations of heat avd cold altered the proportions of
the machinery, so as scriously to disturb uniformity of move-
ment, The length and stiffaess of the springs were affected ;
but the main derangement occurred in the balance. With a
fall of temperature it contracted, and, vibrating quicker, the
watch gained timo; heat, on the contrary, expandicg it,
lengthened the beats, and it lost time. With a change of
thirty or forty degrees, the watch might thus vary two or
three minutes in & day. It became essential that this source
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this partioular form of it is dao to the joint and susosssive
Iabors of the most eminent watchmakers of the last centary—
Berthoud, Le Roy, Earnshaw, Graham, and Muadge—all men
of genius, and who made it a lifo study. The combination
which hisa been selected by the American Wateh Company, as
nearest perfoction, is ropresented in the subjoined dingram,
The bar, or

“ patent  lev- ;
or,” to which
the pallets, P
P, aro sttach-
od, turns upon
ncenter pin,
#o  that tho
endgoltheley
or move hnok-
ward and for.
ward through
small arcs, nx
the pallets nre
alternatoly re-
leased  from
the scape-wheel.  One end of the lever L o little nick in it,
which, ns it passes bockward and forward, eatelies a pin upon
the balanes, and thross it right and left, As the lever, for
example, moves (o tho left (ses dingram), one of tho pallets
catches a tooth of the seape-whool, and stops the train ; at the
same timo the balance is thrown round, so that the pin passes

The Patent Lover, Dotachod Levor, or Detachnd Basaps.
ment.—P P, the allets,

out of the nick, and the balance swings free to the extont of
the impulse—that is, it is ddtacked from tho lover. Asit

swings back under pressure of the hairspring, the pin eatches
in the nick again, and, moving the lever back, unlocks the
pallet, when instantly the other pallet is canght by another
tooth, and the lever throws the balance the other way. The
halance, therefore, in its isochronal swing, throwing the lever
this way and that, and alternately locking and unlocking the

teeth of the scape-wheel, determines the rate of movement of

the train.

‘When it is desired to alter this rate of movement—that is,
to “ regulate ” the watch—we have to regulate the regulator,
which is usually doue by altering the length of the hair.
spring. Shortening the hairspring is like shortening the
pendulum—all the beats are made quicker; if lengthened
they are all made slower. It is obvious, therefore, that the
regulation of a watch is a matter of great delicacy, as what-
ever change we make in one beat, reappears in every beat,
and is multiplied three million times in the course of a week.

of errar should be removed, for the world's commerce depend-
edon it. A ship at gea could find its latitude at any time by
observation of the sun or stars ; but, to ascertain its longi-
tude, it was necessary to have the exact time. France and
Spain had offered large rewards for some way of finding the
lIongitade at sea ; and the English House of Commons, through
a committee of which Sir Isnac Newton was a member, offered
a prize equal to one hundred thousand dollars to whomsoever
should improve the chronometer—the marine watch—so that
a ship captain could determine his position at gea within thir.
ty miles of the true place. In 1767, when the offer had been
standing fifty years, John Harrison gained the prize by the
invention of the compensation bilance. It rests upon tho
vrinciple that heat expands different metals unequally—brass
nearly twice as much as steel, or in the proportion of ono
hundred and twenty-one to seventy-four. In the compensation
balance the circunmference is divided into sections, the ends of
which are free, as illustrated
in the figure. The outer rim,
or tire, is of brass, and the
inner rim and cross-bar of
steel—these being soldered
together, 8o that one expan-
sion counteracts (tho other.
Cold, contracting the innor
gteel rim, would reduce tho
circumference ; bug, as it con.
fracts the outer brags rim still
more, an opposite effect is
produced, the circumference
being enlarged, The effoct of expansion is checked fn tho
samoe way, In s welladjusted watch, whother the temporn
ture rises or falls, these expansions and contractions aro 8o
admirably played off’ against each other, that the balance re-
maing constant through all seasons, Screws set in tho rim of
u balanee, which may be altered to yarious depths and various
positions, serve to distribute the weight and polse the bulance
accurately upon its center,

Compensation Balanoo,

The last of the series of important improvements which
have bronght the wateh to its presunt perfection pertaing to
the escapement, which transforms rotary into vibrat ory wo-
tion. The accompanying wood.cut shows a common form of
it, and recalls what we have
all seen in the old cuseloss
Dutch clocks, One would
hardly think, from its simplo
undl innocent appearance, that
it has been the torment of
mechanies and mothomati-
clang for five hundred yoars.
Yet it existed in the first
clock, and its first construc-
tion and adaptation, no doubt,
gavo old Do Viek many o
hard hLeadache ; while the
subsequent history of the vari ations, oxperiments, and theorios
of escapemoents, would make & eyclopedin, That which L
Lioon settled upon as the most perfect is known as the *

Dr, Hooke's Esoapement.,

The accompanying cut represents the train of an English

Movemont of the Common Vertieal Watch.

verge watch, the frame plates being omitted, and the face side
turned downward. The vertical watch (not the detached lever)
is seleoted because it best shows the relations of the working
parts, A is the barrel containing the spring. B is the fusee,
to which the key 18 applied in winding, and which is con.
nected with the barrel by the chain, b, C is the fusee wheel,
called also tho firet or great wheel, which turns with the
fusoe, and works into the pinion, D, called the center-wheel
pinion, This pinion, with the center wheel, or second wheael,
B, turns once in an hour. The center wheel, E, works into
the third-wheel pinion, F; and on the same arbor is G, t.h_o
third wheel, which drives the fourth or centrate-wheel pinion,
H, and along with it the centrate wheel, I The teeth of this
wheel ure placed at right angles toits plane, and act in the
pinion, K, called the balance-wheel pinion, L being the bal-
anco wheel, seape wheel, or crown wheel. The scapo-wheel
sets on the vwo pallots, m and 2, attached to the verge, or ar-
bor, of the balance, M, which regulates the movemunt.

The oxquisite working of a well.constructed watch is a
mattor of interesting reflection. By half a dozen turns of the
koy & modicum of force is stored up in the spring, snd, in the
running down of the train and the reaction of the hairspring
against the mainspring, that force is cut up into half & mil.
lion 1ittlo beats, which are so exactly equal that in the most
perfeet form of the mechanism it deviates from tho uniform
motion of thoe stard but the fraction of u second In n year,
There can surcly bo no loss or destruction hero of ovon the
most infinitesimal nmount of force—a fact which ought long
ngo to hnve suggested the principle of the * indostructibility
of enorgy.”  Waolond to our wateh ench morning o littlo in.
stalmont of that vitsl movement which wo ourselves borrow
dally from the sun, One portion is spent in overcoming tho
feiction of the traln, and another portion in the porcussion of
tho pallots, which sets the air to vibrating, and produces the
ticking sound ; but the fores, thongh infinitely disintograted,
dovs not come to nothing—Iit is all converted into heat.  And
thus the solar hoat, after undergoiog o series of organioc trans.
formntions, 1y doposited ns mechanical forco in the wateh
speing, and Is at Inst converted back azain into heat and ra-
Qiates wwny Into space. Tho daily running down of the.
wateh, thorefore, symbolizes that mighty dissipation of solar
enorggy and frunning down of the solar systom which Is now
inforrod to bo o consequence of the laws of physios,

Wo linva soen that the watch has bean brought to lis prosent

pul-‘
- entlever n-m'.\ln-lllvlﬂ,” or the “ dotached efcapemaent g and

stato In o gradunl way. A little examination will now shows
that this ndvanco has been governed by  dofinite and import.
ant principlo—n regular law of growth ordevelopment, But
in whut sonso, it will be nsked, can o watoh bo sald to grow #

G
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M'bh“ studled the phenomena of 1ife tells usthat | ble to relieve the contrivance of every part not atsolutely es- | labor hiad not commenced ; the wateh was the productof &
growth consists in a change trom the uniform or homoge. | sential to its purposo, Determined to prune the watch of | homogeneous industry in which the work, slowly doae, was
noous state of the germ to the hoterogeneons condition of the every superfluity, and bring It at once to the last term of sim. | inaccurate and expensive. The esrllest watches, it is said,
organism. The change, by which unlike parts become differ. plicity, consintent with its design, the enginecrs of this com. | took & year to construet, eost the equivalent of fifteen hun.
ont and distinet, Is ealled “ differontiation,” and tho further pany st once struck away the faseo, chaln, maln wheel, and | dred dollars apiece, and varied in their porformance from forty
change, by which unlike parts become more closely depend. | o retaining power which those parts necessitated, Surpris | minutes o an hour a day.
ont, or unified, Is termed “ Intogration.” Hence, as wo sncond |ing as it may seom, by this bold stroke more than three | It in scarcoly more than s eentury since the great prineiple
in the seale of development, there Is increasing diffarentiation | fourths of the pleces comprising the wateh were swept sway. | of the division of labor began to be introducel into the busi.
and a higher integration. Now, we have reason to think that | The chain alone consisted of several hundred pleces, %0 that, | noss, one mechanle devoting himself to one branch, and an.
this Is a great principlo of Naturo, not limited to bodily | of the elght hundred parts of the firstclams English watch, |other 1o u different branch. This was the first step in the
growth, but applying equally to socloty, to art, and to indus | but one hundred and fifty-cight remain In the movement | development of the industry, and resulted in & vast cconomy
try. Both the watch and watchmaking industry furnish adopted by the American Company. of exertion and in Improved work, as, by confining himself to
siriking and instructive confirmation of this statement, S a single part, each workman could produce it, not only more

In the infancy of the art, when the wateh was made by Al perfectly, but quicker, and therofore cheaper, than by dis.
hand and by one man, the iden of a timekeopor was but Im- - tributing his efforts over s multitude, of operations. This
porfectly difforentiated ; that is, it was mixed up in the artl- division of the industry into separate branches grew mapldly,
san's mind with all sorts of foreign and fantastic notlons. In. and became immensely extended. Inan examination before
stoad of & mechanism simply to measare time, the watch. a committee of the House of Commons it was stated that there
maker was constantly striving to produce something novel, aro & hundred and two distinet branehes of this art, to each of
curious, and astonishing. The forms and sizes of watches which s boy may be put spprentice, while after mastering it
wore innumerable, Some were as large as saucers, and others he is unable to work at any other. This differentistion of
weore of the most marvelous minutencss. One is still pre watchmaking industry was an immense step in the direction
served in & Swiss mosoum but three sixteenths of an inch in of its true development; but it was only & transition step,
diameter, set in the top of a pencilcaso, which indicates the and, as we shall presently see, it had its ovil as well as its
days of the month, as well as the hours, minutes, and seconds, good results.

In form they took the shape of the pear, the slmond, the mol- Division of Inbor, applied to the production of watches, pro-
on, the tulip, the shell, the bird, the cross, the skull, the cof. duced different effects in different eountries. In England, it
fin, ete,, and they were lnserted in soufl-boxes, finger rings, both cheapened work and improved it. The English wers
shirt studs, bracolets, acd saddles, A bulky book has lately the first successful watch manafacturers, Being the grestest
been published on the curiosities of watches, which is little maritime pation, they were driven to the improvement of the
elso than a recond of.tho whimsicalities and futile ingenuity | This was a most important step, as the advantages of re- | ;. chronometer,which demanded the highest accarsey of
of watshmakers in accordance with the capricious and fan. | moving the fusee and its complex appendages were numerous | oy 00 nship, while the diseipline of thoroughness which this
tastlc taste of the times. The notion of & * timekeeper * at | and important. In the first placo, the watch coald be pro- |, . citated, and which is, besides, a noble trait of natienal
length emerged into distinctness, becamo gradually prodomi. duced at a much less cost. The chances of failure from flaws | , cter, enabled them to give an excellence o pocket
nant in the maker's mind, and determined the watch to its |in the workmanship were, besides, greatly reduced. The | ooyopeq which made them preferable to all others. But that
prosent settled form. friction of the train was diminished by one half, so that thin- | 000 3id no more than supply the world with excellent
But even when these ner and lighter springs could be usad, which are more lastiog | ea;ﬁy watches, the genuine English watch being always
external occentricities and equable in theiraction. Moreover,the parts got rid of were expensive.
and extravagances had the most difficult and expensive torepair. When brought to| T, Prench and GGermans have never been able to establish
boen largely got rid of, the supreme test, that of “ performance,” the sa_mphﬁed Amer-| large and permsnent watch manufacture. But the Swiss,
the inner construction ican watch, furthermore, bears comparison with any other; | q, the viry low price of labor, the absence of other indus-
remained complicated the wide gnfl fres motion of the isochronous balance proving | . es, and the extensive employment of women and children—
with all manner of ob- quite sufficient to govern and equalize the movement. by which occupation is given to families who do the work at
Jjeets besides simple That the Engli'lh ?hould still retain these nMno“'m home—have been able to trinmph over all competition, and
timokeeping.  There in their watches, is simply due to their conservative habits,as |, 1 5 o0 farnishing watches to the markets of the world. In
socems to have been a their highest anthorities have pronounced azainst then_:. Still, Switzeriand the division of Isbor has boen carried to its ut-
phase of the human there are Englishmen who can sppreciate the best thing, re-| 00 ovient, and all its consequences fally realized. In the
mind when mechanical gardless of pational prejudice. Mr. Herbert Spencer, for ex- | g place, such is her unrivaled cheapness of production
invention was subordin- ample, & keen and fuexorable critic, regulates his life by an | ;.4 oo has undermined the manufacture in the other Euro-
ated tothe production American integrated watch ; and, under the test of constant pean countries, which now send to Switzerland to have the
of wonders; and inge- competition with the finest English time-Keepers, h? bears pleces of their own watches made. Even English watches
nious men gave their cordial testimony to the predsi?n and perfection of its per-| o have nearly all their parts made by the Svia; I
lives to the construction formance. The perfected American watch, in the simplicity, | 3:o0 0000 has boen the competition that it is declared, by high
of the most intricate accuracy, permanence, and cheapness of its construction, rep- | yuihorities in tho London Horogical Jowrnal that three
and useless machines, resents the highest stage in the growth of the watchmaker's | ¢ s of all the watchmakers' tools in England are now in
such as artificial, auto- art ; it is tho result of a great law of ndvancing industry. pawn. But, with extreme cheapness, this highly-diversifisd:
matic animals, which THE WATCIT A8 A GROWTIL OF INDUSTRY. industry brings also inferior work ; for it is unlike the cassof
should simulate the From the Marquis of Worcestor's first foreshadowing of | ping und screws, where the article is so simple that divided
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The Watch as s Skull.

actions of hiving crea-
tures. This singular
ambition long dis-
played itself in watch-
making.

Watches, striking the
hours and quarters,
were made with the
most elaborate orna-
mental open-work for
the emission of sound.
Musical watches that
played tunes, and speaking watches that imitated voices, were
produced as expensive toys for the rich ; chimes, alarums,
stops, self-winders, and repeaters, and watches indicating the
day of the month and the chauges of the moon, continued for
s long time to be exploited by ingenions makers, although all
these appendages were drags upon the works, and detracted
from the simple, essentinl purpose of the mechanism. It was
only by that gradual differentiation of human thoughts and
feelings, by which the conception of wtility grew into greater
distinctness, that there was & corresponding differentiation of
the watch as o simple time-keeper, und o concentration of ef-
fort to perfect this object alone. The appendages were grad.

ually abandoned in watches of the best construction, and,

when the American Watch Company resolved to transplant

The Watch ns a Donble Cross.

this ancient industry of Europe to the soll of this country,
and establish it upon & new method, such an enterprise was | work out its construction.

made possible only because the watch, reaching its last stage

of differential growth, had become simply a time-keeper, and

because the idew of the useful and serviceablo had becomo so | it has been oqually o growth of tme ; and illustratos still
clear and strong in the American mind ag to assurs its genceral

appreciation.

Yet the watch, although completely differentiated in pur- | speculation ; it ixnothing less thana prineiple of practical

the steam engine to ite completion by Watt, was but little
more than a century ; Galileo's spyglass developed into the
forty-foot telescope of Sir Willinm Herschel in one hundred
and seventy years; the electric telegraph germinated in the
experiments of Watson and Franklin in 1747, and was pat-
ented by Morse in 1887; while the Cathedral of St. Pator,
from its foundation to its dedication, took one hundred and
seventy-five years, But the pocket watch is the out-como of
the asccumulated skill of thousands of men for more than
twice these longest periods; it is a compend of four centuries
of advancing scienco and art.
‘Were there but one watch in existence, as there is but one
St. Peter’s, it would undoubtedly be rogarded as the groatest
wonder of man’s creation. It would Dbe said, “The concen.
trated wit of fifteen generations has produced from o fow
ghreds of motal o pocket solar systom, which reports with
perfect precision tho rato of Nature's on.goings, and to which
the fortunate possessor unhesitatingly commits the order of
his life.”
But the watch 18 no rarity in the musenm. Wonderful as
it is, ingennity and perseverance have compassed the possi-
bility of its endless multiplication, Once the luxury of the
rich only, it is now the necessity of nll. Nor is wateb-making
any longer tho mero matter of u few years' appronticeship to
mechanical shop work., As it required the sagacity of centu.
ries to work out the conception of the wateh, 8o it hus ro
quired tho mechanieal discipline and resources of centuries to

We have soon that the ideal watoh has had its laws of
growth ; we are now to soo that the industry which produces

more strikingly tho same lnws of dovelopment. And this,
let us here romark, 18 something more than o mere curlons

labor cannot impair its quality. The watch is a highly coms
plex thing, and the due performance of its functions depends
upon the perfect coordination of its parts. Each piece is
brought to the rigorous test of exact co-operation with a
wholo system of other pieces; and, as the strength of a chain
is determined by that of its weakest link, so the quality of a
watch is determined by the accuracy of its least perfect part,
one flaw vitiating the whole result. But, when a hundred
different personalities of hand labor have been stamped upon
theso parts, it is mechanically impossible thatthey shounld
come together with the precision and perfection that the me-
chanism requires.  How far from perfect the best of this work
is likely to be, may be inferrad from the fact that one third of
all the pieces mado are rejected as imperfect, though they are
still thrown togethor, covered with showy cases, and sent to
diffurent markots, It is obvious, therefore, that mere division
of labor cannot produce a perfect result, while the farther it
in corried tho greator are the chances of error and imperfoc-
tion.

When the divigion of labor had reached a certain point,
competition was sure to produce one of two results: either
tho industry itself must advance to a higher stage, or the
manufioturo must deteriorate.  That point was reached when
tho Swiss obtained the virtual monopoly of the production ;
nud, a8 the manufacture did not develop a new order of re-
soarces, the alternative step was taken, and the business de-
generated ln charcter.  If the watch could not be made per-
feet, it must be made to appear w, snd its imperfections be
concenled.  The door was thus opened to endless deceptive
practices. Smooth and bighly polished work, which every-
body ean seo, and which is done by children, is cheaper than
nceurato work, which requires skilled labor, and of which
but fow ean judge, It was consistent with division of labor,
niming at choapness, to give a high finish to non-acting sur-

pose, was not completely unified, or integrated, as a mechan- | guidance for the watoh buyer, If industry advances aud hos | fuoes, whilo it was not consistent with it to give the utmost
ism. Every essential step of invention from the outsot had | its gradations of perfoction, its products must be correspond. | porfection to thoso parts upon which the working quality de-
tended to bring the parts into more closs and perfect dopend. ingly graded,  With respect to an artiol of which ho s no pends, Agnin, s wateh got up with a flus appearance, but
enee, 80 a4 to exeouto its design with the utmost procision, | judge, the most Important olow the purchnser can hove s o | with no referonce to permanent ase, May nlﬂ-banfdy,m
Each incidental and complicating part, and cach lialnlity to knowledgo of tho Industrinl conditions under whieh (6 wis | santed for w Yoir or two, becanss ** wear” does not tlkophco
error or failure that had been eliminated, was o step of growth | produced, In that time, and an essontially waorthless artiole may porform
toward comploter integration and more perfect unity of the For nearly throo hundred years witohos wero mndo by inc | woll for o scason. Thos a dldnlnwd und)ﬁmmnlhbor,
mechanical stracture, But when the American Wateh Com- | dividual labor slone,  Each artisan fabricated all the diversl: | compoting for cheapness in the production of an articls of
pany entered upon the manufacture, they found that the wateh | ficd parts of the wateh, and all the tools with which thoy | which poople generally are no judges, has led to systematic
Lsd been by no means reduced to its last degree of simplicity, | wero mado,  This was the gorm state of the industry, so that imposture, aud the products of a fraudulont commerco are

The English movemonts of the highest character, although | the watchmakor of those times rosembled ony of the ll)l!ut seattored broadeast over the country, while its victims are

porforming well, were still exceedingly complex, and, as the | kind of animuls, as the polyp, in which wioh part of thy bmly toxed millions of ;mxm annually for the repair ofm

risks of derangement In any muching are, other things equal, | carries on all thoe vital oporations of digestion, olrculation, s [ and dishonest work. Il prs
in the ratio of its complexity, it wus in o high degreo desirn- | gimilation, and excrotion, Phe differentiation of this Kind of | Wo have here the legitimate consiquences of?.,hﬂmQ
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oped industry, Watchmaking hind boen highly differontiated,
but only in o low degree integrrated : genius and enterprise
had not yet been directed 1o organize and concentrate its op-
erntions.

The ¢fforts that have been mado from timo to time in Eu-
rope to combitio the numerous branches of the business in
single establishments were all abortive, and served only to
show that the need was recognized, although the conditions
of its fulfillment were absent. The despotism of tho conser.
vativo spirit, tho dominance of hereditary habits, the cheap.
ness and competitions of labor, and the ignorance and stolid-
ity of factory operatives—all combined to prevent that final
perfection of the industry which consisted in the urification of
its multiplied processes. It is a significant fact that this im-
portant branch of modern industry, though created by Euro-
pean genius, and rootell in Earopean experience, with bound.
Jess capital at its command, and carried on by communities of
artisans who wore trained in watcheraft generation after gen-
eration, and that, too, underall the stimulus of national rival-
ry, should nevertheless be first brought to its highest stage of
development in this country.

Half & century after Europe had perfected the mechanism
itself, the American mind perceived that another step re-
mained to be taken, and that, to give the world the full bene-
fit of all that had been done by the constructive ingenuity of
the past, the watch must be made by machinery. and all the
hitherto separate branches of labor be combined in one estab-
lishment and under one direction. It is not yet twenty years
since the company was formed which buiit the first American
watch factory at Roxbury. The undertaking was certainly o

Gilding the Wheels.

formidable one. The various sporadic eitempts to make
watches in this country by band, commencing in 1812, had
‘ all failed, and there wasno body of disciplined workmen to
start with. Besides, the Swiss anthorities would not permit
the exportation of such machines, models, or drawings, as
were already In use—so that the American managers of the
project were thrown back upon first principles, and had to in-
vent their own machinery, and train their own workmen.
The first experiment was thwarted by geclogical causes, the
lightness of the soil producing a fine duost, which, although
unheeded in other vocations, was fatal to the delicate opera-
tions of watchmaking. The factory was therefore removed
and located on the lanks of the Charles River, a little above
the village of Waltham. Embarked in a novel, expensive,
and, ss many thought, s Quixotic enterprise, the managers
parsued 3 cautious but vigorous policy, and the first factory,
which wes even then thought to be of great dimensions, rap-
idly expanded into an immense establishment, filled with ma-
chinery superintended by seven hundred hands, and turning
out some «ighty thousand watches a year—more than are
prodaced in all England, and three times as many aa are made
in any other establishment of the kind in the world—while it
is the only establishment in the world which makes the en-
tire watch, case and all.

An Eoglish watchmaker, in a recent lecture before the Ho-
rological Institute of London, describing the results of two
months’ close observation at the various masufactures in this
country, reruarked in reference 1o the Waltham establishment,
* On leaving the factory, 1 felt that the manafacture of watch.
es on the old plan was gone.” It was thus ingetuously con.
fessed that American enterprise had made an industrial epoch,
snd beaten Europe in one of her oldest and most difficalt pro-
ductions, In this there is nelthor accident nor mystery, but

| ZY R g the Dials

it is the remult of 3 great law that can no more be resist

than the flow of the Gulf Stream or the advance of know!
edge. An industry which stagnated for three eenturies in an
godeveloped candition, and which had been disintegrated for

tho lnst hundred years, was now for the first time brooght
into an nll-connected and perfectly organized systom, The
engraving on the first page discloses the secret of this impor
tant revolution, It shows how complotely the multifarions
operations of this delicate eraft are combined and unified, yot

Firlng the Dials.

it represents but one dopartment of the establishment, Single
tools, which gradually grew into simple hand machines, with
which a few of the parts of the watch had been produced,
were hore brought together, and hundreds of new ones, at
many hundreds of thousands of dollars’ cost, were created,
and all interwoven, a8 it were, into one vast mechanical or-
ganism, A single steam engine distributes its power by
means of driving shaits through a whole colony of similar
working rooms, and the result is the production of watches at
the rate of one every three minutes, and with a uniformity
and perfection which linve at once and forever antiquated all
previous methods of the production. “ The manufacture of
watches on the old plan is gone,” because the laws of growth
have carried the industry to a higher stage of development.
Let us note some of the conditions of this industrial ndvance.
The first great point of advantage here secured is critical and
decisive in watch work ; it is the highest possible accuracy of
congtruction. The delicacy of hand operations is often re-
markable, bat it is only attained with great effort, and is al-
ways variable. It has, besides, its limit, which falls immeas-
urably short of the exactitude demanded in watch-maclhinery.
When we approach the finest action of the nervous system,
we pass beyond the control of the will, and errors become in-
evitable. Lace mukers, who work along the utmost border of
tactual and visual sensibility, afford striking illustrazions of
this fact, Even the reactions upon the nervous system,
which come from mere change of locality, re-appear in the
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| quality of the tissue, When a lnce maker beging a plece of
| fine work in the city, and finishes it in the country, the transi-
| tion ean be detected in the fabric, which will present two dis-
tinet sepects. Again, w hat is ealled the personal equation of
telescopic and microscopic observers, is simply that souree of
orror, in looking sharply at a fine object, which yields differ
ent repults with different persons, which depends upon tem.
perament, varies with the period of life, and has to be dis
counted In individusl cases in ordor to arrive st the exact
truth. Now wateh work, in the precision it requires, takes us
‘*}1-7.'5 this mmnge of nervous abermation ; It s, if one may so

sponk, trans-visual and transtactusl, so that the only way to

gt rid of errors s to get 1id of porsonality tself, This I
precisaly what the American Wateh Company does, it com
mits the whole work 1o mischinoery, and thus sccures the acea
mcy and aniformity that machinery snlone ean eonfor. The
adjustment of parts s made with mathemation) precision far
beyond the reach of unassists L It is not merely ox
notness of figzing that i here demanded, but, what Is far -m--r-'
difficult, the minutest nleoty of permanent gefi \\'.ll.pr--

islon there must also be froedom of movemont, and each pivot

I\

_"'. as important parts of the watch
§5. 'arc the wheels, which require
A% 'to be Lrought to the highest

P machinery. The wheels are
& ‘made from the thin ribbons of =
b sheet-brass,

: | machine, which cuts out a blank

———

must have its infinitesimal play for “side sliake " and * end
shako ;" otherwise, an atom of dust or a riso of temparature
would lock tho parts, and stop the motlon. To get this ays
tomntlo oxnctness, threo grades of gagon aro wsed ; the first
and conrmest mensuring to the ¢ by of an inch; the second to
tho ey of anineh ; and the third to the e Lo of aninoh,
Thus nothing is left to the ays or the touch of the workman H
Lo commits himsclf to the mathemationl guidance of his
gogos and to the precision of his machinery, and stamps
an equal and eertnin necnracy upon the whole mechanism,
Tho old watohmakor disappears, and the whole art is re.
solved into the construction of correlated and anified ma-
chinery on a very extended seale, Still, intelligent human
agency is by no means saporseded.

The most accurate machine, like all carthly things, has
its imperfectiong, and theso the skillful workman is ever on
the nlert to detect nod rectify. By no lathe, for example,
I8 it nlways possible to get a pivot turned exactly round.
It has to bo tested by gages, and brought to a standard
in which the errors are less than the tenthonsandth of an
inch.

We have no space to describe or even to enumerats
the multifarious operations of this immense establish-
mont, although we found every department of it rick in
curious instruction. We desire only to illustrats some
of the difficulties that have been vanquished by machin-
ory, and toshow how the manufacture has been doveloped
throngh the extensive integration of its numerous pro-
coRson,

Tho very first thing that arrested onr attention upon enter-
ing the factory was a littlo boy making scrows. At first wo

conld not concoive what he was doing, for the serows

.*  he made were so fine that it takes nearly a hundred

+ *s+ and fifty thousand to weigh & pound. On white pa-

per they look like tiny dots, or specks, and are much

Minuto 1ogs distinguishable than the littls cuts here repre-
forews ganted. Yet, when viewed with a strong.magoifying
glass, they appear like perfectly-finishod little bolts. Thongh
having two hundred and fifty threads to the inch, yet the
taps and dies are so perfectly matched that the :
screws go closely and firmly to their places,
They are made of fine steel wire, in Inthes
driven by steam-power. The end of the wire
is applied by the attendant to the revolving
die, and the thread is cut, and the head —
marked off and partially severed, almost in- % Hhex sppess
stantanecusly. The operator then inserts the  Microscope.
screw into a little bar, with prepared holes to receive it, and
snaps off the wire. Another is made in the same way, and
inserted beside the first. A row of them is thus set in an ex-
act line, when the heads are pared down and polished by
passing them over one wheel, and the slots are cut in the
whole series by passing them over another. They are then
unscrewed from the bar, and, after belng tempered, are ready
for use.

These almost infinitesimal serews are made with groat
rapidity, and are nevertheless such exact duplicates that they
may replace each other indiffor- |y

ently. This principle of the L~
equivalence of parts pervades
the whole construction of the
watch,

The most conspicuous as well

| | possiblo perfection in two points
Ithe teeth and the pivots. Let /8
{us soo how thess are attained by

Theso are passed

rapidly through a punching- _ = OKS ot
Punchilog Mank Wheels.

or outline wheel at overy stroke. A large number of these
'Enrv then threaded upon a rod, or spindle, and serewed firmly
together. They are now placed in the tooth-catting machine,
|where a rapidly revolving tooth plows a groove, or furow,
{wlong the surface from end to end. The spindle then turns
Jon its axis the width of one tooth, and another groove I cut
besido the first. This I8 repeated sixty or eighty times, ac-
conding to the number of teeth rvguired in the wheel, and a
girl will finish in this way ton or fifteen hundred wheols in &
day. The most difficult wheel to make s the scapewheel,
owing 1o the peculiar shape of its teoth, A figure of it In
given of ten times the nctual sizge, We also represont the
machine by which it is eut. Thirty
punched blanks st a time are placed

| = upon the rod, which is then Inserted
7 In the machine, where It moves back

e (.\ ward and forward horizontally. The
< N o ond of a large cylinder is represented,
N ‘ 4“2 which contains within it six lessor

oylinders, and ench of these earries »
cuttingtooth pointed with sapphire,
Ope of these small cylinders Is now
st golng st the rate of vight thonsand revolutions a minute,
the horlgoutsl rod at the same time moving steadily forward,
and thus n groove Is cut scross the edges of thoe thirty
By autowstic action, the horizontal rod
slides back to Its former position, and the large eylinder turos
sufliciently o tring the second of the smaller eylinders with
It, in turn, is set to spinning ;
the rod slides forward as before, and another portion of metal
When all the tools have been thus successively
applied, the large cylindor has wade s single revolution, and

scape wheel magnified

mounted blanks

Its mounted tool into "lu' o,

is cul n“'ll)'
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a singlo tooth on each one of the thirty blanks has been fin.
ished. To this way the seape wheelsare turned out, thirty at
& time, all exactly alike, and each tooth a porfeet geomotrieal
copy of cach other, The wackine thus combines rapidity of
excention with the highest possible perfection of work.

80 much for the teoth of watoli.whesls. Lot us now con.
sider the pivots —the lttle hurdoned-steol points upon which
thoy run, This brings us to the most interesting part of the
manufacture—the vory romance of mechanies—the joweling
department, for the pivots run in perforated jowels. We have
here the highest aconracy of human workmanship executed
in adamant. That the watoh may be “ Immortal as well as
infallible,” all its points of friction must bo made of the hard-
cst substances that Nature produces, and theso are the pree-
lous stones—ruby, sapphire, chrysolite. They can be only
worked by tools of dinmond and by diamond.dust, Dinmond
drills and chisels aro made by skilfully working one diamond
nguinst another, Dismond-dust comes from Holland, and
costs five dollars a carat, equal to seven thousand dollars &
pound troy, .

The stones to bo eut, which como chiefly from South
Amerlea, nud are growing soaree, nre little rounded pebblos,

. Theso nro first cut into slabs by o gang of thin circular saws

of soft iron, the smooth edges of which aro toothed with din-
mond-dust appliod in oil, the littlo dismond particles being
bedded in the soft iron by turning against a steel roller. The
stone is then pressed ngainst their edges and rapidly oot
through, n specimen Inrger than o pea being sawn in slices
in forty-five seconds. The slabs are then skillfully broken
into winuto pleces, and are ready to bo turned in the lathe.
When the Amorican Watch Company commenced business,
Juwels wora only made by hand mechanism and by imported
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Of course, in producing & work of such complexity as the |bo always reached, and held to its gusrantee that all Wal.
finished watch there must be many operations which are [tham watches have the character they are represented to
largely manipulatory ; such. for instance, as ensmeling and | have.

firlng the dinls, melting, purifying, and casting metals, gild-

Tho two great systems of wateh production—the Ameriean

ing the works, cte., some of which operations are hers pictor- | and the Swiss—are now in conflict ; the ons ropresenting a

inlly illustrated,

But in all these process-s numberless in- | highly developed, and the other a halfdeveloped indaostry ;

genious devices aro introduced for simplifying and expediting | the ons appealing by & direet and open poliey to the intorest
the work, while so great is the magnitude of the production |of the consumers, and the other to the cap'dity of dealers

that it sccares the utmost limit of industrial economy.

When all the parts of the watch are finished, they are
brought to the train room and put together, and then pass
into the regulating department to be adjusted.
dispensable, as no sttainable exactness of workmanship,

though the most expert and exporienced finisher spent half | paying & moderats profit,

his lifctime upon it, can producs a wateh which, when first
get up, will run with precision. The train may move with

through the artifices of trade., That many dealeérs should
profer to sell a foreign article st a speculatiog advance is
perhaps natural ; but the buyer should remember that their

This is in- | hesitancy in commending the Waltham wateh, or their de-

preciation of it, Is hix guarantes that he gets that srticle by
In making Inquiries of a reputa-
ble jeweler ns to the cause of the popularity of Swies watdhes
with the trade, he frankly answered : “ They are populsr with

accuracy, asit is passive ; but the will and temper of the more | the trade becauss they afford a large profit to both jobber and re-
living parts are not to be caculated upon beforehand. The |tailor.” The tactics of many dealors thus become sufficiently

conflict of the springs—the mainspring steadily forcing the
hairspring, and the hair spring striking back half a million
times o day—must be camposed and harmonized. And so the
adjustor sita down to the wateh like a physician beside his
patient, notes its languid or fevered pulse, and makes such
regulative preseriptions as will bring it to normal action.

But the door to extravagance is here widely opened.
Watches, are, in fact, like horses. There is the practical
roadster, and the valuable carriage Lorse, for daily, substan-
tial {service ; and there is the high-blooled race horse, ex-
pensive, delicate, requiring sedulous care, of no use except
upon a few grand oceasions, and then only of o funcy use. So
there is the substantinl every-day wateh, moderate in cost
and reliable in performance ; and there is the highly finished,

oxperts.  Evon these could not make their owa tools, but had

E nt-whoeol Machl

to send to England for them. The extending operations of
the factory, by which one part of the watch after another was
first produced by machinery, did not alarm the jewel makers,
who said, “ You will never be able to disturb our branch of
thework.” But they were informed, one disagrecable day,
that the thing was done, and their monopoly ended. Machin-
ery, worked by steam, bad been applied go sucecessiully, that
jewels, more perfect than those befors made, could be pro-
duced by girls aiter a week’s practice.

In watches of the best construction 21l the bearings of the
pivots are jeweled, and little bits of precious stones of mic-
roscopic precision of form sre also set in the palletsto act
upan the teeth of the scape-wheel.

The watch, bearing the irade mark of the “ American
Watch Company,” is completely guarded against wear by fix-
ing precious stones at all its essential
working points; it contains nineteen
jewels, while the watch next lowest in
gmade contains sevente=n. The balance-
jewel alweys has an end-stone, or cap,
as represented in the cut, the balance
running on the end of its pivot in order that it may have the
utmost freedom—the pivot being but the 1= of an inch in
diameter. Dismonds are sometimes used for end-stones, but
rarely, if ever, for jewels, it being next to impossible to drill
a hole sufficiently small in so hard a substance.

It is here, in matchiog the jewels and pivots, that we meet
with the first exception to the policy of American watch con-
strection ; but even this, so far from being a real exception,
forms the most impressive illustration of the perfection to
which the system is carried. In forming all parts of the

wateh, one piece is go exactly like any other of its kind, that
= thousand might be taken to pieces and mixed up, and then
reconstructed with pieces taken indifferently. But in open-
ing out and smoothing the fine jewel-hioles, and in giving to
the steel pivots their exquisite polish, miecroscopie diffur-
ences arise which make it pecessary to match them by exact
measurement. The pivots are first classified by a girl, with
A gage which measures to the ten-thousandth part of an inch.
The ’jl't\'tflu are then similarly measured and classified, and
jewels and pivots of the same number exactly fit. But for
each pivor of a particular watch a jewel is selected, with o
hole which isa degree or ten thonsandth part of an inch
lnrger, 5o that thers may be sufficient play. Each wateh is
numbered, and the exact gize of all its pivots and jewels is ac-
curately recorded. Note now the advantsge to the watch-
owner of this highly perfected system. If any minutest part
of Lis wateh fulls, wheel, cacapment, pivot, or jewel, in what-
ever part of the world he s lif it is reached by the postal system,
he can write to Waltham, and by return mail get an exact
duplicate of the failing picce. Thus, in ite highest stage of
development, this complex and beautifal industry has itself

Jewel with End-stone,
or Cap.

exquisitely adjusted article upon whicl, like the race horsa,
you can expend a great deal of money for a few seconds
of time, Such, however, are demanded, and so the
American Watch Company produces them. But they
are, of course, costly, because of the amount of atten-
tion which must be given to each individual watch. It
hasto be put through a six months’ course of train-
ing, tried repeatedly in all positions, torrified in an
ovan, chilled in a refrigerator, and go exactly adjusted
that none of these changes will disturh its rate of go-
mg. But these watches entail upon their possessors
the most vigilant care,if the fine results they are in-
tended to give are to be realized. It is to the manu-
facture of the simplified and substantial watch, elegant
but not gaudy, and running with all desirable accaracy,
such a watch as everybody can afford and depend upon,
and which is cheapened by improved production with-
out being lowered in character, that the American
Watch Company has brought its resources of skill, en-
terprise,"and capital.

Let vs now see what is the gain to the pnblic of this higher
development of watch-making industry. It is commonly said
that the price of any commercial article depends npon the
proportion between the sopply and the demand; and this
may be true of such things as wheat and coal, of the quality
of which the customers are competent judges. But in a large
class of commercial articles another element eomes into the
case, and that is the guarantee to the purchaser of the excel-
lence that is alleged. The buyer has to pay for two things :
first, the cost of production of the thing purchased ; and, sec-
ond, the cost of verifying its character. The goodness of
loaf sugar, for example, is so obvious at the first glance that
the consawer requires no guarantee of it, and of course will
pay for none; but tea, on the other hand, is something of
which it i8 very difficult to judge, and the consumer has to
pay for the assarance of its quality. Hence, the price of loaf
sugar is uniform, the vrofit on it is small, and the grocer not
desirous to sell it. The price of tea, on the contrary, is vari.
able, the profit on it large, and the dealer anxious to sell.
This leads, to mixing different grades, to adulteration, and to
reckless lying about its propertiee, Hs who should devise
some means by which tea conld be judged of as accurately as
loaf sugar would save the cost of verification in this article
and stop imposture, though, in doing the public a service,
he would, at the same time, incur the hostility of the grocer.
Now, of all articles of commerce (except drugs), there are
none which illustrate this double element of cost in as
marked a degreo a8 watches. Wo pay fuirly for their actual
production, and then wo have to pay a still larger price to be
assured that thoy are good. This last payment is the trader's
great source of profit, and Le is doubly tempted to make the
most of it by his own groed and by the buyoer's eredulity and
inexperience. Most purchasers know nothing of watches, and
are without protection against the plausible deceit and
urbane extortion of avariclous dealers. This again reacts
against the purchaser, for, with the provalence of trade
frauds, the premium for verification rises, so that in buyiog a
“ Frodsham™ or “ Jurgensen' we pay ono price for tho mak.
ing of the articls itself, nnd two or three more to bo assured
that it is what it profosses to bo.

It ig here that the American Wateh Company comes to the
protection of the purchmser, It relioves him of this exorbit-
ant charge for verifieation,  The unrivaled organization of
its industry is a pledge of superior work, which public expor.
ience has abundantly justified, und is the purchaser’s suf.
ficieot assurance of the chameter of the article ; and, as he
needs no guarantee of the trader, ho may justly demand it at
a moderate profit. Resting in its superior adyantages of pro.
duction, this company I8 working for & home market, nnd hag
an interest io coldvating the friondly fooling of watoh hay.
ers by giving them full yvalug, Unlike the unknowao wnd
irresponsible makers who sond thele watehes neross (ha

become integmte d with the l\ig\l!‘»(. nod mos! ('Ulll])l'llll(tllﬂi\'u
agencies of modern civilization,

ocenn, where they may never hear of them sgain, it apponls

transparent,

There is another advantage which the public gains from
the patronage of well made watches, which, although it
may be thought remote, deserves to bo better appreciated ; it
is derived from their durability and permanence of valne,
Commercinl articles have a wide range in this respect,
Matches and eigars, for example, perish in o single use,
while preclous stones lose none of their valug by centuries of
wear.  The fall jeweled, thoroughly made watch, with the
care that is suitable to it, ranks slmost among indestractible
things. We often meet them rooning well after fifty or
sixty years' use; thoso that have seen s hundred years are
not rare ; and one was oxhibited at an English antiquarian
fair which was made two hundred years ago, and was gtill a
“going wateh,” With the higher perfoction of modern man-
ufacture the wearing quality is incrensed, 8o that & well-made
watch, well eared for, should outlast many lifotimes. And
what object is #o fit for transmission in families, from gener-
ation to generation as the watch—a thing so beaatiful, so
personal, so socinl, which daily takes its life from its owner's
life, and thus links the rising children to the disappearing
parents in n kind of vital continuity, while around it cluster
all the tender reminiscences of loved ones that ars gone?
What relic of the past is #o suited to stir the deepest sensibil-
ities a8 that by which an ancestor has guided the course
of his life until time removed him to where there is time no
longer ? 5

‘We may perhaps have too little of this feeling, as Europe
may have too much of it ; but while we wisely refus: to par-
cel out the carth for the lineal glory of a few families, we
should not neglect the lesser family mementos, The Amer-
ican watch has eminent claims a8 the true Republican heir-
loom—a triumph of industry in sn age of industry, it sym-
bolizes the progress and dignity of labor ; a product of Amer-
ican enterprise, it is associated with the sentiment of patriot-
ism ; moderate in cost, it is acsessible to the body of the peo-
ple, nnd, thoroughly made, it is prepared for a lengthened
fature. Of the half & million which the American Wateh
Company has already constructed, many are no doubt des
tined to be prized by our distant descendants. When a hun-
dred years have rolled away, and the continent is reclaimed
to civilization, and telegraphs inclose the globe like & net, &
white-haired mao shall say: “My son, when I pass away, I
shall leave vou this watch. It has been in onr family for a
century. It was made at the great center of the watch man.
ufacture—Waltham—and was one of their earliest produc-
tions, when they had revolutionized the industry, and trans-
planted it to the New World ; it was my grandfather’s insep-
arable companion through the great civil convulsion which
ended slavery in the United States: it has counted out the
precious minutes for two generations, and it will soon mark
the moment of my own depariure; it has been a faithful
servant ; cherish it with care for its fidelity and its sacred
memories.'

In closing this article we wonld call a‘tention to one fea-
ture of the Waltham Watch Factory which impreses the
thoughtful visitor with a feeling of sincere grat fication ; It is
the fine msthetic taste which is manifested in all its arrange-
ments and surroundings.  Nothing, certainly, is more fitting
than that a thing so exquisite as the watch should be born
and cradled amid scenes of beauty, or that those who produce
it should be surronnded by the most tasteful and agreeable
influences. There is nothing that sauggests the nsnal close
and sunless dinginess of the manufactory. Windows, open-
ing at all pointsof the compass, let in floods of light, give
access to the fresh breezes, and open the prospect to the most
charming scenery. On one side is the beautiful river, on the
other an vlegant park surrounded by the neat cottages of the
workmen, while the quadrangle within, with its summer
honso end fountain, is filled with neatly kept shrubbery.
Even the engine room, usually a grimy and greasy den, is
here o spacious conservatory crowded with all varieties of
plants, and fistooned with flowers. In fact, the whole aspect
and spirit of the place betray the intelligent sympathy of the
managers with their large family of working peopls, men,
women, and children,

There is gomething here more than mere sentiment, In
carrying machinery to such a piteh of perfection as is here
attained, and in changing dead hand Tabor to & mers light
saperintondence, the mind is groatly released, and is left froo
to luterest itsell in surronnding things; and thas, by offering
to the contemplation of the laborer the beautiful things of
art and nature, ho not only has a constant source of plessant
nnd fmproving suggestion, but the frams of mind so induced
cannot fuil fo react favorably upon the work porformed ;-
pleasant fooliugs are over a stimulus, whils painful ones wre.
doprossing and obstructive. There ix, indeed, to us a still.

to the intelligence of the American people, by whom it may

docper menning in this kindly solicitude of the Ameriean
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Wateh Campany for the enjoyment of their employés? Does
it not foreshadow that grand stop which yet remains to be
taken in the growth of the world's industry, the final har-
mooy and complete integration of the interests of employer
and employed ?
- -
Manufacture of Russia Shect ¥ron,

Herbert Barry, Eaq., Inte dircetor of estates and ironworks
of Vuicksa, thus describes the manufacture of sheetiron in
Russia :

“The refined iron is hamwered under the tilt hammer into
parrow slabe, calsulated to prodvee a shoot of finished iron
two archimes by ono (Rfty-slx inches by twenty-eight inches),
weighing when finished from six to twelve pounds These
slabs are called dafeandy. They are put in the reheating fur-
naces, heated 1o a red beat, and rolled down in three opera-
tions to something like a sheet, the rolls being serewed
tighter as the surface gots thinner. This must bo sabse.
quently hammered to reduce its thickness and to receive the
glamce. A number of these sheets baving been aguin heated
10 a red heat, have charcoal, pounded to as impalpable a
powder as possible, shaken between them through the bottom
of & linen bag. The pile then receiving covering and a bot-
tom in shape of a sheet of thicker iron, is placed under a
heavy hammer ; the bundl-, grasped with tongs by two men,
is pocked backwards and forwards by the gang, =o that every
pan way be well hammered, 8o soon as the redness goes off
they are finished, so far as this part of the operation goes.
So far they have received somo of the glance, or necessary
polish ; they are again heated, and treated differently in this
respect, that instead of having powdered charcoal strewed
between them, ench two red Lot sheets have a cold finished
sheet put botween them; they are again hammered, and,
after this process are finished as far as thickness and glance

goos :

“Thrown down separately to cool, they are taken to the
shears, placed on a frame of the regulation size, and trimmed.
Each sheet is then weighed, and after being thus assorted in
weights, are finally sorted into first, second, and thirds, ac-
cording to their glance and freedom from flaws and spots. A
first class sheet must be like a mirror, without a spot in it.

“One hundred poods of dalcanky make seventy Ibs. of fin-

fshed sheets; but this allowance for waste is far too Iarge,
and might easily be reduced. Four heats are required to
finish,
“The general weight per sheet is from six to twelve Ibs,,
the larger demand being from ten to eleven 1bs. ; but they are
wade weighing ns much as thirty 1bs.. and may then almost
be called thin boiler plates, being used for stoves, ete. Be-
sides the finished sheets, n quantity of what are called red
sheets are made, which are not polished, and do not undergo
the last operation.

“Taking the Michelofskoi Works, which are the largest
sheet-iron ones in the Empire, I found that the power running
the sheet rolls was equivalent to forty horses, the rolls mak-
ing seventy to cighty revolutions a minute, The hammers
used are powerful, having the surface of the stroke very largs
—just the contrary shape there to the ordinary tilt-hammer,
A gang turns out in a shift from 450 to 500 sheets.

“In the central works, where they make sheet iron from
puddled iron, they roll it into the necessary size, and then
roll this baleanky into halfready sheets with the same sort of
rolls a8 are used in the North, but which however run much
slower ; the finish being given also by hammers in the samo
manner, but leaving out the final part of the operation of
placing cold finished sheets between the hot unfinished ones.
The hammers are not 0 heavy, and the heating furnnces are
not 8o well constructed and do not regulate the flame an well,
The trimming, sorting, etc, are carried out in just the samoe
way.

*The waste is really greater in the Central Works than it
ahould be in the North, as the hammered iron does not leave
such & raw edge as the puddled.

“A fact that proves the saperior manufacture of the North
over the north parts of the empire is, that whereas In the
former sheet iron is the best paying, in the latter it I8 the
worst business, . . .

“For the uses to which sheet iron is put doctibility is of
the first consequence, and no sheet iron is of passable quality
that will not bend four times without breaking ; some made
in the Oural I have bent as many as nine times without show
ing the break. Coupled with this quality the glance must be
taken into consideration, as good polished iron will not take
80 much paint as the Inferior polished."—Bulletin of the
American Iron and Stedd Amociation.

ST
—-

Brave Act of an Eaginecer,

Chambers” Journal tells the following incident of nerve on
the part of an English locomotive engineer:  An engine left
standing st a station was* thrown out of gear,” as it Is called
—that is, its machinery was so purposely derangod that it
gould not move in either direction ; but, from this having boen
imperfectly done, it at last got under way, very slowly at
firzst ; but the regulator being jerked open, it soon attained o
terrible speed, which was all the more alarming, as It had
slarted on the down line, acd weas ronning towards London,
‘l'i.e.uoflbh, of eourse, would be that it must, sooner or
lnter, ran headlong into the first down train, and there seomed
no possibility of syerting s more nwiul accident than had
ever yet taken place. A ballast driver, however (ono who hins
gharge of the train of earth trucks which convey the mater
inl for making the lofty parts of new lines, and also remove
the #oil from cuttings), saw the engine running without o
driver, and, with wonderful nerve, loft his siding, and at full
speed dashed after the flying locomotive. This wan denpor.
ately hazardous, for, had thoy encountered a train, ko would
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not only have been killed, but, by the presence of his engine,
would have rendered the inovitable accident more fearfol—
the reader, of course, understands that he, too, was running
“up"” on the “down " line. However ho caught the runa-
way, and leaping from his own engine on to the tender, he
reversed both engines and ran back to the station—some six
miles—as swiftly as ho could, arriving there safely, just in
advance of a passengoer train.

— -
THE CARPENTER SELF-THREADING AND SELF.SETTING
NEEDLE FOR SEWING MACHINES.

Among the many things to be exhibited the Fair of the
American Institute, this season, will be the deviee herowith
illnetrated. It is the invention of a woman, and displays a
a groat deal of ingenunity and inventive eapacity, The neat.
ness of the device, and its frecdom from complications will at
once Impress practieal minds,

The object of the invention is to produce a noedle that ean
be threaded with the utmost ease and facility, and, at the
samo time, to render it selfsetting, so that the difficult and
nice adjnstment of the needle, now necessary on most of the
machines in the market, may be accomplished with the same
ease and certainty as is done on the Wilcox & Gibbs ma-
chine.

The general form of the needle is shown in Fig. 4. The
upper portion is bifurcated as shown at C, and from the mid-
dle of the bifurcation the needle is split longitudinally down
to the eye, and no further, so that a thread, placed in the
fork of the needle, the ends being drawn by the hands and
pressed down towards the eye,will pass through between the
two divisions down into the eye, when the parts of the needle
will elose Jike a spring above it, and hold it from slipping
back again.

Tho end of the needle arm, when made like that on the
Wheeler & Wilson machine, is formed as shown in Figs. 1
and 2. A clamp, D, is shown, turned aside, in Fig. 2, to dis
play the manner of inserting the needle. The legs of the
fork of the needle are nicely fitted into a groove formed in
the end, E, of the needle arm, and when the clamp, D, is
is turned back over the fork, as shown in Fig. 1, and a nut,
which runs on the pivot of the clamp, D, is tarned down, the
needle i firmly held in its place. Moreover, it is always held
in one place, and the right place, g0 that it might be inserted
in the dark by a porson familiar with the adjustment.

The end, E, of the needle arm, and the elamp, D, aro both
slotted to correspond with the upper part of the split in
tho needle, A, Figs, 1 and 2, and n hole, B, corresponding to
the curve of the forked part of the needle, is drilled through
the end of thoe needle srm and the clamp.

The needlo and clamp being set in position, the needle is
thrended by putting the thread through the hole, B, the lat-
tor bolng so large that the thread can be put through it in the
darlk, I desired, tho fingers being guided by the senso of
touch, Instead of aight. The thread is then drawn down
through the slots in the end of the needle arm and the split
in the needle, and Into the eye, ns above described.

It is claimed that the increased elasticity given to the needle
by this form of construction renders it less liable to break
than when madoe in the old way. In an experiment with one
of them, attached to one of the Empire sewing machines and
working upon the heaviest kind of shoes made on that kind
of machine, wo aro told that it made sixty pairs in a single
day without breaking or causing any kind of inconvenience.
This would seom n sufficient test of its strength, and its con-
venlence when applied, as it can be, to any kind of sewing
machine in markel, will, we think, be obvious to all conver.

sant with the operation of such machines. By its use, neither
the eyes nor the patience of the operator is tried in thread-
ing or sotting the needle, each of which manipulations may

be performed in » perfect manner in a moment of time, by the
most inexperienced person.,

In shuttle machines, the clamp is mado as in Fig. 3, the
geneml principle bolng the same as in the others,

A relmsue of patent on this invention was granted to Miss
Mary P, Carpentor, of S8an Francisco, Cal., May 81, 1871,

Arrangoments aro being made for the general introduction
of the improvement throughout the United States and Earopoe
patents having been secured inall the principal Statos of
Europe, Call upon, or address for further Information, tho

Carpentor Sowing Machine Neodlo Co,, or A. B, & €. B, Tilton,

05 and 97 Liberty st., Now York,

[Serremeer 10, 1870.
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1 e Eiltors are not reguonsble for the Opinions expressed by thelr Cor-
responents, )

Steambont Speed,

MEssns. Eprrons :—In the SOIRNTIFIO AMERIOAN of the
Oth Inst. your correspondent writing under the above title,
after giving the speed of many of the fastest steambonts upon
the Misdmippl for the last twenty-six years, showing but
very little inerease of velocity during that time, notwith.
standing conslderable improvements in the steam engine,
aeke the very pertinent question: “Is it not becauso the
model, which is nearly the same to-dny that it was s quarter
of n century ago, is faulty " Hero is undoubtedly the diffi-
eulty. The water when moved from the track with a low
volocity, interposes but a slight resistance. Bat the floid re-
sistance incrcases at wuch & high mtio that after s vessel has
ran up to what sailors eall ““ her lines,” thereafter an sug-
mentation of power, s all practical steamboat men know,
produces but little more speed.  This Is as true of the three
miles an hour canal boat as the twenty miles an hour North
River steameor.

Whilst every improvement in the steam engine and boiler
must have an important bearing on steam navigation, the
direction in which to look for great and beneficial changes
must be the model. .

Whilst the general proposition is true that the mordel
that shall force the water out of the tmack with the least
velocity, at a given speed, other things being equal, will
produce the fastest boat, there are conditions of speed which
this proposition does not embrace, which are searcoly less im-
portant. And here is the great problem. What are those
conditions, and how aro they to be met? Iknow of but one

‘| man who ean probably answer these questions.

The books treating upon hydrodynamics and the laws of
fluids as they =flect navigation bave not satisfactorily an-
swered them.  Ho to whom I refer was the designer of the
rams Acenger and Vindicator, of the Mississippi Squadron
of the late war. These were built at New Albany, Indiana,
in 18684 by Messrs, Hill & Pane, ship-builders of that city.

Having been there during a part of the time of their con-
struction, and having scen them in service during the war
on the Western rivers, and having conversed s number of
times with the officers of the fleet having these vessels in
charge, in reference especially to their speed, I am able to
state the following facts, which I believe are entirely reli-
able:

The Government having lost two rams in operations upon
the Mississippi, determined to build twomore to supply their
loss. After plans had been virtually settled upon, a person
not claiming to be a ship-builder, but to have made careful
experiments in hydrodynsmics, and to have given much at-
tention to the subject of the fluid resistances as they affect
the movements of ships, suggested to the officers having
ckarge of the construction of these rams that by an alteration
in those parts of their hulls which remove from and close the
water into their tracks, a very great increase of spoed could
be obtained, and that, too, without changing their general
proportions, altering their contemplated draft, or in any way
changing their plans for machinery.

The velocity which had been contemplated for these rams
was not over about nino miles an hour. As they were to
have grent width for their length, and to be with flat bot-
toms, deep down, on account of thelr great weight of con.
struction, heavy casemates, and armor,

This philesophical experimenter ropresented that if they
would alter the plan of one of them but a very littlo in the
way he adyised, instend of nine miles an hour they would get
twelve or thirteen miles an hour out of her ; and that if they
wonld consent to the sltemtion of the other a little more, #ho
would develop a speed of sixteen miles an hour. This would
be much faster than the swiftest steamors on tho Mississippi
when londed to their contemplated draft.  And as thoge wero
to be comparatively blunt bonts, and to possess no more
power than ordinary vessels on the river, of their size, such
expectations geemed wild and visionary. But, if his experi.
ments showod what he elaimed, and his philosophical demon.
strations were correct and his mathematics accurate, then his
conclusions, however extravagant they appeared, must fol-
low. No one ventured to dispute his science. But they
conld diseredit his conclusions, and that, we think, they all
did. But as theso proposed changes would give the Govern-
ment cortainly ns good vessels as thoy had contemplated, and
perhaps a little better, and would occasion but slight addi-
tional expense, theso proposed chinnges wero adopted.  Thelr
models, though symmetrical and beautiful, were very peculi-
ar. I ahall not attempt to describe them,

Bat what seemed to surprise ovory ono but the inventor
himsolf was, that when they eamo to try the speed of these
rams they actually ran considerably faster than he had pre-
dicted. Questioning him in regand to that, he said that he
had promised the Governmeut officials *“not as much as he
had intended to give them, but more than they would be-
lievo,” and “ that he thought it would be poliey, in view of
futare and higher developments of his theory, to do better
than he should promise.”

These rams wero groat favorites with the officors of the
floct.  Admiral Porter pronounced the Vindicator the fastest
of them—not only the swiftest vessel in his squadron (com-
prising over ono hundrod vessels) but unguestionally the fast-
ost vossel on the Western waters,  On nccount of her great
woight the Viadicator was always down to a draft of about
nix foot, nnd with & bottom entirely flat, oxcept at the ends,
who at all timos ran in the condition of n loadod boat on the
Wostorn rivers,  And, although her bollers and engines

wore anly of the sise and power of ordinary boats of her class
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and notwithstanding she carried no highor stoam than other | tin cans ; and if any hurtful compounds are formed they are

boats, it was well known on the river that there were no
boats that could beat her, And wo seo by tho great meo re-
contly on tho Mississippi, botween the & £, Zee and the Cin
einnali, that although they ran lght—one of thom even re.
fusing to onrry passengers—and probably did not deaw on
the ree more than 8} or 4 foot of water, they falled to come
up 1o the reputed speed of the Vindicator,  But what would
probably hor speed have beon I shio conld have been light-
uned up to n draft of only 84 or 4 foet ¥ Herinventor claimed
that In tho modols of thoso rams he was confined to vory
narrow lmits, that ho could baild boats that, without using
more potver than other boats of thelr slso nnd draft, eould
run ns fast agaln as tho Vindicator, 1o contondod that the
shipbullders woro at work in the dark, that they know not
tho operation of the laws of flulds n navigation, and that tho
books which protended to teach thom only misled, that phil-
osophors had made earofal and valuable exporiments in hy-
drodynnmies, but they had not the wit to anderstand them,
But why have not these oxperiments been followed up?
Why hins the valuable information which dictated the forms
of these rams been allowed to sloop ¢ Ideas born before thelr
timo die of inanition, and must bo born again when the world
In ready 1o recoive these young immortals,  Surely this ln nov
Dofore its time, Ts anything more fmporatively demanded
“than rapld and chieap locomotion upon the water !
The Inventor claimed that the forms of these rams wers
suggested by valuable discoveries of his own in hydrodyna.
mics, 1f so, they ought to be made publie, Scientific discovories
belong to the world. What I have stated in reference to the
vaolooitios of these boats, can be corroborated by Messrs, Hill
and Pave, the builders above reforrod to by Capt, Selfrago,
Iato oxplorer of the Isthmus of Darlen, who commanded the
Vindicator, and also by the distinguished commander of the
Mississlppl Squadron, Vice-Admiral D. D. Porter, Perhaps
those ship-builders can explain why those valusble experi-
ments, for those rams were rogarded by the inventor as mere
experimonts testing his theory, have to all appearances stop-
thore,
I have detailed these facts to confirm the proposition
with which I started, to wit: That wo must look to better
models for better results in veloeity than wo now lhiave, and
also to oxhibit a marked success in that direction, which
ought to be quickly followed by others. Tho designer of
these rams, undoubtedly went to work in the right way.
He sought by careful experiments in hydrodynamies, to under-
stand thoroughly the operation of the laws of fluids as they
affect navigation. That hero was a proper field of inquiry,
was apparent, from the fact that philosophers, experimenters,
and writers on these subjects, generally disagreed in their
conclusions, and the experience of every day disproved. their
theories. There seemed but one cortainty, and that was, that
they were all wrong. It was stated by somo authors, that
“the resistance of bodies moved in the water was in the ratio
of tho square of the velocity " ; others, “in the ratio of the
cube" ; another, “in the simple ratio of the velocity.” There-
fore, it was first necessary to understand the experiments;
those experiments which had not been comprebended. He
began by reconciling the apparent contradictionsof the ex-
periments in Ais own. These not only showed the truth as
it really was, but also how the wrong conclusions had arisen,
He then Jaid down his forms for ships, with the probability
that he would not be disappointed in the practical result, and
Lie was nof disappointed.
It is to be hoped that these experiments in ship-building
will be continued either by him, or some other not his inferior
in the 'requisite knowledge. Let his bold assertion be well
tested “ that ships can be built that can run with more than
double present velocities, and with cheapness of movement
in the ratio of increased velocity, as compared with other
vessels,”
This looks improbahle, as do all great things, until accom-
plisbed ; but if achieved, will fairly eara for the inventor
high distinction among men, and confer upon the world at
large, an inestimable benefit. 0. K.

Tin Fruit Cans Once More.

Mpssns, Epirors:—In your issues of June 18, August 20,
and Beptember 8, you have articles discussing the dangers
arising from using tin plate for making fruit cans.
The statements made by the first writer may affect injuri-
ously a large trade, and it is important to know if they are
true. Here in the West, we make very large quantities of
tin fruit cans of what is known to the trade as * coke tin.”
The iron which forms the body of it is of an inferior quality,
but good enough for such cans which are only used once, and
ono use is all they will stand. I have seen some of them so
enten through by one year's use, that 1 could wring off’ the
tops at the line showing where the contents reached to,
Charcoal tin, which is, however, very seldom used, 1 have
known to last over tem years, and then would only be dis-
eolored, and were thrown away only because very much di-
lapidated by many bruises.
An to the solder used, wo generally make it of half tin and
hinlf lead, which is the same, I believe, as that used by Tubal
Cain, the first worker in metals,

soldor, Lecause it takes o greater quantity, Both coke and

charonl tin plates are covered, 1 bellove, with the same

coating, tin,
The Baltimore cans, some of them at leagt, are soldered by

n different process from ours, which makes & much stronger
but in their kind of seam, I sup-
pose they might use a coarser solder; whether they do or

poam, and, 8o far, is better ;

not 1 do not know,

If much more lead is used
the solder will not flow, and is more costly than the fine

so small in quantity that they aro not percolved,

Cinelnoati, Ohilo, H. W. B

R
Glass v, Tin Fralt Cans,

Mgssns, Eorrons :—Seving an article on pagoe 69, current
voluame, SOIENTIFIO AMERICAN, by F. M. Mills, caleulated, as
I think, to mislend persons desirous of caoning froit and
vegetables, I will gay that my wife has had pome cight yoars'
exparienco, nnd usually eans from ton to fifteon bushels, We
commenced with tin, as all our nelghbors had done, fiest by
soldering tops on, then using sealing-wax instead of soldor,
The tin soon went into dixrepute with persons able to pur
chaso bottor; then eame the glazed-gtone wure, and glaw with
tin tops and sealing-wax, and about the samo time the glas
solf-senlors with tin or zine tops, and lastly the glass gelf
sealors with glass tops, which are now used in preference to
all others, having beon used for some three years thelr ad-
vantages have boon fully tested. I sell annually upwards of
1,200 at retall, and this season glass takes the place of tin
and stono with all who feel able to pay the difference in cont
—tho glass costing o little over double what the tin costs—
while selling 6 dozon each, tin and stone cans, I have sold 50
dozen glass, principally self-sealers with glnss tops.

Your eorrespondent, My, Miller, says the tin will not raut
with four years’ use, and that the frait retaing its lavor one
quarter better than in glass cans,  His experience must have
been with much better tin cans than our tinpers muke, and
vory fmporfect glass cans, We consider that tho glass retaing
all the original flavor of the fruit, and he admits that the
tin does not.

One material advantage the glass possesses with inexporl:
enced hands is, that if the fruit is not properly propared and
sealed, it will show it in a fow days after canning, when it
may be opened, brought to a boil, resealed, and saved.,
Watertown, Tenn, W. L W.

[Our own experience accords with that of this correspond-
ent. We have had large quantities of fruit put up in gluss
Jurs for years, and find that the fruit keepsadmirably, without
los# of color or flavor, unless set in a light place, in which
caso ita color will turn. For the canning of fruits for market,
glass 18 not 8o convenient or cheap as tin, but we find it nll
that is required for domestic use. With proper care, very
little loss from breakage will be experienced.—EDs.

Military Telegraphy.

The usoe of telegraphy in warfare is very ancient ; but in the
carly ages it was limited to signal fires on the tops of hills,
and to wooden frames having movable arms. These ma-
chines, called # semaphores,” were in use down to very recent
times. Electricity has, however, nearly superseded all other
modes of telegraphy. For military purposes it was first
tried on a grand scale during the Crimean war; but field
tolegraphy was greatly developed during our own civil war.
The military telegraph differs entirely in appearance,
though not in prineiple, from the ordinary telegraph. It has
no need, as the latter has, of long wooden posts, with their
apparatus of supports for the wires, nor of fixed stations for
the manipulation of the electric battery and sigunals. Its
“wants,” if one may uso the expression, are very simple. It
is an ambulating machine, and its wires are laid along the
ground, it mattering nothing what the nature of the soil is,
whether stony, flinty, grassy, or fallow, or whether it is laid
throngh marshes or rivers or ditches filled with mud. The
wire is so made as to be capable of resisting the trampling of
horses and the crushing of wheels of the heaviest vehicles on
common roads, though not that of artillery or of a milway
train. Of late the French military authorities have paid
great attention to military telegraphy, and before the war
broke out they instituted a series of experiments on it at the
camp at Chalons. Lines of wires were laid down in every
direction on the public roals, and allowed to remain there
day and night for whole weeks at a time, subject to all the
passing traffic of horses and vehicles of every description, and
to every change of weather, and it was found that notwith-
standing all these trials messages could be transmitted with
perfect accuracy and facility. The wire with which the ex-
periments were tried, and which is used at this moment by
the French, is simply a line about one fifth of an inch in
thickness, It is a sort of a miniature snbmarine eable, which,
being protected by a strong covering, is eapable of resisting
the dangers of rupture and crushing, and to the eye of the
uninitiated presents tho appearance of a thin tarred rope.
In the ecentor of it four threads of copper twisted togothor
form the moetallie portion which i8 to conduct the electrie
fluid, or rather the electric motion. A final spiml of cotton
surrounds them ; over this Is a thin coating of indis.rubber,
and the whole, wrapped in & specics of vogetablo hair, is fust.
ened together and held by two ribbons of impermenblo stufl,
The eable is wound round cnormous bobbing, manged in mill.
tary line, eight and e¢ight, on special vehicles, and is wound
off as the army advances.  When it is to bo used, one of the
telegraphers fixes it on the ground by double nalls, resom.

bling hairpins. But each carriage contalns only eleven or
twelve hundred yands of cable, snd it frequently happens
that the messago has to bo sent to a gren or distance. In
this case it becomes necessary to unite the eable already laid
with that contained in another carriage. The telographer,
therofore, cats the ends of each wire, lays baro the copper
thread, untwists them in a delicate manner, and then plaite
the strands of each cable together, or, as sallor wonld aay,
he splices them,  And this operation can be tepeatod as often
asneed be.  Asin the French service the rale I to send o
train of cight carriageg ltdq; with cable with each brigade
or division of tho army, it {j evident that telegraphic com.

1 have never heard of sy injury "WAWB from the use of

mynication can bo carried qp to no greator distance than

————————————————————————————
about ton tlmunuul yards, or not quite two miles. Inas great
battle oxtending over several miles, and In operations, such

ns those now golng on, extending over s large srea—say
forty or fifty miles—these fiold telographs would have to be
vory numerous in order (o keep up communieation with all

points of the line,  While the cable is being laid, the electrio
npparstus Is in the fimt compartment of the first carriage,
in chnrge of the clilef tolegraphlo oporstor, who works it from
the moment the eable starts to the time when it reaches its
dostination,  In this way it communicates to the station of
departure, with which it is in constant correspondence, such
information ns may be pleked up in ite progross—such, for
instance, as the suddon appearance of the snomy in an unex-
peeted quarter, or the discovery of obstacles to the march of
the troops, owing to the peculiar configurmtion of the eoun-
try, snd the like.

Maloorolo‘ﬂ;l Investigation on
Mount Washington, -

Prof. J. H. Huntington, who spent the last winter on the
summit of Moosilauk, now proposes, in the Interest of science,
and with the aid and cooperation of the friends of sclence, to
gpond next winter on Mount Washington. That the expedi-
tion may be furnished with sl the needed comforts of 1ife,
tho proper instroments, and the means of communication
with the outer world by telographic cables, it is proposed to
ralue by wabscription the som of two thousand dollars, tho
sme 10 be expended under the direetion of the above-named
gentloman, in connection with the State Geologist, It is be-
lioved that with this sum the expedition can bo made a suc-
cens, and that tho public can read every morning reports of
the weather from a station more than a mile sbove them in
the air, and thus hear of experiences similar to those reported
by the Aretic explorers,  These on Mount Washington can
bé reported to every fireside within twenty-four hours from
the occurrence, while we must wait months and years to hear
of no more wonderful experiences from the frozen north.
Subseriptions are solicited from all friends of scientific re-
search and mountain exploration, The amount of subscrip-
tion will not be called for before October 1, nor then, unless
the whole sum is raiged, To all who present to the cause ten
dollars and upwards, a pamphlet deseribing the history and
results obtained by the expedition will be sent, as soon as
practicable, in 1871, Sabscriptions may be sent to Prof. C.
H. Hitcheock, Hanover, N, H.

A Frojected

Noverry 1x Horticuurunre—~Mr. A. C. Chamberlain, &
practical gardener, of Newport, R, L, left at this office a few
days ago a novelty in the fruit-growing line. It was a peach
tree growing in & wire frame about the size and shape of &
large dog-muzzle. The tree was laden with ripe fruit
grown entirely from the soil incased in the cage, which is
kept suspended from the ground. Mr, Chamberlain has be-
come famous for producing dwarf fruit-bearing trees, and
supplying them in the form of hanging baskets, and the
specimen tree re‘erced to is not unlike others he is prepared
to farnish from his nursery.

- -

New Crry Havr, SAx Fraxcrsco, CAn~—The Commission-
ers who have in charge the erection of the new City Hall
building at San Francisco, request the competing architects
to send along with each design and plan, the motto sad the
name of the anthor, with references, inclosed in 2 sealed en-
velope, addressed to the Board. It is the hteutm of the
Commissioners to award the position of Su
Architect to the author of the accepted plan, if he is, in their
opinion, competent and otherwise acceptable. For the aun.
thorized notice to this effoct parties interested will apply to
Wells, Fargo & Co.

e

A NEw Brastixa Powprr.—M. Bragere recommends =
blasting powder composod of pierate of ammonia and salt-
peter, 54 parts of the former and 46 partsof the latter. It is
statod to be superior to the ordinary powder in the following
particulars: It is composed of erystalline bodies casily ob-
tainable in a state of purity ; it is less hygroscopic ; weight
for weight, it is more powerfal than ordinary powder ; dosing
combustion it gives off only a cloud of vapor of water, freo
from odor, and the residuo is smaller, and consists exclusives
ly of carbonate of potassa.

— -

Tug coming total eelipse of the sun (December 23) will be
observed carefully in Europe, Our Congress devoted some
$30,000 to pay the expenses of parties to bo sent abroad, and
three expeditions, one under Professor Pierce, another under
Profossor Winlock, and the third under a naval officer, wilk
be sout.

e
New Use »or HYrosunrmrs o Sopa.—It is said that
experimonts mado with this salt have proved it to be very su.
perior for use for washing linen to the carbonate of soda now
in use ; it has no corrosive action, and does nos canse a yellow
coloring of the fabrics after some time, Borax, largely used
in tho Netherlands and Belgium, is » better substitute still,
and, by its uso, white fabrics assome an agreeable bluish hue,
which, in many instances, rendem the subsequont use of wash-
ing blue unnecessary,

CANATIANS can now apply tor # in the United Statew
upon the same torms as ol m cm b
obtatned by applying to the p the SciesTire

AMERICAN,
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Improved Steam Governor,
One would think, from the great variety of steam governom
and regralators In markot, that the art and troe principlos of

governing steam and rogulating steam ongines have been |

reached and hrought to perfection, and that the fisld for fur
thor improvewent has been woll nigh exhausted. But the
keen observer, and the experienced cogineer, as weoll as
the manufacturet who is affected by the neod of perfeet mo
tion and regular speed of machivery, know that there wtill
Jies open & great want for improvement,
yet ansttained in the steam governor.

It is well known to those conversant
with steam, its subtile nature and its
application to power, that there are
many difficulties and obstacles to en.
counter and to overcome in oblaining
uniform motion, and to compensate for
the evervarying powers required from
the steams engine. Inventors have
brought forward numerous combina
tions of improvements many of which
embrmse mdieal points of convenience
and novelty, but which are more or less
actuated by auxiliaries, such as weights,
lovers, or springs, to compensate for the
seeming imperfections in their princi.
ples and their applieation, thus render.
ing them more or lesx complicated with
a multiplicity of parts, making them
difficult to adjust and operate, and less.
ening their roliability and durability.

1t has been found by practios that the
centrifugal ball principle is the most
reliable means to show varistion of
speed, and that when applied to a prop-
erly constructed cutoff valve it gives
positive motion to it, thussetting it per-
fectly. It is well known that, how-
ever periect the governor is in con-
struction it becomes of little use when
applied to an imperfect valve used for
regulating the stesm in its action, and
that one of the great considerstions of a
perfect regulator consists in a perfectly
constructed cutoff valve combined with
the governor, which thus gives great
sensitivencss of action and a uniform
spead to the engine.

Our engravings represent an im-
proved governor and cut-off, claimed to
possess sll the above requirements, and
it will be seen that there is an entire
absence of annoyances resulting from
the use of weights, levers, and springs,
ete,, that complicate a governor.

Fig. 1is a perspective view of the governor und valve, Fig. | the valve without disturbing the driviog gear.

2 is a sectionnl view of valve and chamber, and Fig. 8 a #ec-

tional view of revolving head, showing gradustion or increas- | Fig. 8, by which gradustion is effected. The ball arms, I, are

ing travel of the valve. The valve,
A, Fig. 2, consists of a series of rings
pecured by internal ribs, thus form-
ing ports for sdwitting steam from
the chamber, B; this valve slides in
a chamber, C, having ports corre-
sponding to thoss in the valve, and
the rings forming these ports are
stayed by ribs on the outside corre-
gponding to those in the valve. As
the valve is moved longitudinally in
its seat, it will be eeen that the steam
from the chamber, B, may be entire-
1y cut off by its movement in either
direction, and, that being surround-
ed by steam it 18 perfectly balanced,
and works without pressure to retard
its motion. The valve aleo acts asa
stop in ease of any accidents; for
when the valve rod is connected to
the governor-bally, the expansion of
the balls throttle the steam as the
valve 18 then given a downward
movement, and should the governor
belt break or fly off, causing the gov.-
ermnorto stop, the balls would of
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steam by an upward movement of
the valvo, thus forming a perfect au-
tomatic stop.

D, Fig. 1, is the stand of the gov-
ernor which rests on the valve cham-
ber, and on which all the working
parts of the governor rest. E is an
adjustable sleeve through which the
gpindle of tne revolving head, F,
passes, and to which it is secured by
& collar on the spindle within the
upper part of the sleeve. The
slesve, B, is united with the stand,
D, by wsetew connoction, and acts
a8 a support to the upper portion of
the governor, -« e erson

The sleeve Iy raised and lowered
upon the fraume by the serew through
the compensating wheel, (G, and

Fig 1

hardaned steel plates. This swivel connects the valve stem
with the rod that passes up through the spindle and con
noots with the wedge block within the head, F, as shown
in Fig. 3. This swivel has « slot on the #ldo in which a feather
fastened in the gulde works, and provents the swivel from
turning, taking the strain off the valve stom

The spindle of the revolving hesd connects to the slecve by
a collar, and pasing down through the upper part of the
frame, conneets with the mitor goars by a feather and groove,

CONDE'S IMPROVED STEAM GOVERNOR.
so thet it may be readily raised and lowered for regulating

The head, F, is fittéd with a novel movement, as shown in

T ——
rod,  As the balls expaod from centrifogal fores, the cams are
incroasing their levorage in thelr downward movement, giv-
ing increasing travel to the valve, and sompensating for the
increasing foree required to hold the balls as they approsch &

| stealght line.

The operation of this governor is vory simple, and it has
full control of the enginoe at all times, the position of the
valve I8 wuch that when the' compensating wheel is st jts
lowest point (the balls being down), the valve presents a half-

open port, thus sdmitting steam suffl.
clent to start the engine, which will
run slow until the compensating wheel
in ralsed, thus bringing the engine
gradaally up to its speed, and, at the
anme time, sotting the sutomatie stop,
#o that in case of accideots from the
belt breaking or other eause, the balls
drop, mising the valve, and cutting off
the steam without incressing the
speed,

The Inventor states that the acoum.
cy with which this governor regulates
engines performing the most variable
work, as in rolling miils, saw milis,
ete,, is unexeelled,

It is secured by several patenis
taken out through the Scientific Amer.
ican Patent Agency, and is manufae-
tared by the Inventor, C. A. Condé &
Co., at the American Governor Works,
Indianapolis, Ind.

Improved Window-Blinds,

Our engmvings llustrate a simple
and uscfol improvement in the eon-
struction of window-blinds, wherohy
if any of the slats become broken
or any other of the working parts
need ropalr, they may. be replaced with-
sut taking the frame apart, and with.
out injury to any other part. As win.
dow-blinds are ordinarily constructed
much trouble is experienced in making
such repairs.

The method of pivoting the slats
illustrated herewith does away with
all this inconvenience, and, at the
same time, gives a more finished and
elegant appearance to the blind. It
also makes tighter joints at the ends
of the slats to exclude wind and rain.

The method of pivoting the slats
is shown in Fig. 2, in which A rep-
resents the slats, each bhaving two
|tenons formed on each end. These tenons play in holes
formed in two vertical bars, B, placed on both sides of the
series of slats. These bars are formed with beads or mold-
ings on their outer edges, the thinner part which plays under
the ends of the blinds and into which the tenons are inserted,
being of uniform thickness and mitered at the ends to fit the
mitered bars, C, of the frame above and below the series of
slats. Each pair of the vertical bare is hung upon rock-
bars, 1), o that, when either of, the bars is moved up or
down, it turns the whole system of vertical bars and slats.

DONATO'S IMPROVED WINDOW-BLIND.

The pivots upon which the rock-
bars, D, play are screwed into tho
frame, and when withdrawn the en-
tire systom of slats and vertical bars
can bo removed from the frame, and
others can be inserted for such us
have been broken.

The blind is of clegant appoear-
ance snd is well adspted to inside
use, The bars, C, may, when desired,
be covered and concealed by orna-
mental moldings. Mosquito nets
may also be attached to these bars
on their inner edges without inter-
fering with the motion of the slats.

Patented, June 7, 1870, by Thomus
Donato, through the Scientific Awer-
ican Patont Agency. Address thoe
patentee for farther information, at
No. 420 East Fifteenth street, New
York city.

FarTioue 10 TiHE EYES OAUSED
vy Arroeroran Lionr—The great
differonce betwesn the sun and arti-
fiolal lght Is due to the fact that, of
tho light omitted from the former,
about hall the quantity of rays are
luminous and calorific at the same
timo ; but as regands our artificlsl
light, forordinary oll, the amount of
non-luminous, yet calorific rays I
90 por cent ; for white hot platinum
98 per cont ; aleohol flame, 99 por
cent; electrio light, 80, and gas light,
90 per cent ; whilofor petroleum and
parafline oils, the amount is 94 per
cent,  Itds this large quantity of
caloric rays in artificial light which
causes fatigue to the eyes ; but this

thereby the cut-off valve and the flow of seam are rogu- | connected to the head by pins in tho ususl monner, These | inconvenioncs may be almost entirely obviated by intercopting
Inted. H is a swivel working in & guide cest on the frame, | arms have cam-shaped ends, having teoth cut in their peri- | the thermie rays by glass, or, better yot, mica plates. The
and haviog within it a hardened swivel block working upon | phery, which gear into the wedge block fustened to the valve | use of theso renders the light soft and agreeablo to the eyes.
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To A ¢venuor-.

The clrenlation of the SOMNTIFIO AMERICAX Is from 25,000 to 20,000
coplos per week larger than any othoer journal of the same class in the
world, 1ndeed, there are but few papers whose weekly circulation equals
that of the SOrEXTIFIC AXERIOAN, which establishies the fact now generally
wall known, that this fournal Is one of the very best advertising medinmas
10 the conntry.

—_—

SOCIAL CLASSIFICATION,

The idea of distinction of clnsses in society was, in the early
lifstory of our country, specially abliorrent to the average
Awericsn mind, Not that American soclety lind rejected cluss
distinetions, but that, in the condition of the people—by far
the greater number of whom were small farmers, laboring
with their own hands for o frugal subsistence—these distine-
tions were not g0 prominent o8 now, and the common strug-
gle for existence, as & Nation, obscured, in some measure, the
lines of demarkation which existed then as now.

The wealthier and more cultivated families were scattered
here and there, at wide distances, which rendered constant io-
tercourse with each other difficult, with the then imperfect fa-
cilities for travel and communication. These families were
cach o sort of social nucleus, around which clustered the
poorer classes, and the head of each was more or less looked
up to for advice, and even assistance, repaid by the tributes of
minor services, and, often, personal defense in case of danger
from savages.

A tender and affectionate relation between the wealthier
class and the poorer portion of the population, growing out
of this intercourse and exclange of services, helped to con-
ceal the real distinction which exists between the rich and
the poor ; = distinction not essentially elevating to the one or
degrading to the other, but a distinction. nevertheless, which
always has existed and always will -exist, under the present
organization of society—the power of the one to live in a
style impossible to the other.

The word “ aristocracy " has been hateful to the minds of
people, who conld not sattain to the aristocracy of weslth or
mind, the only aristocracy which American society, in the
opinions of some, renders possible. But though we have no
orders of titled pobility, we yet liave an aristocracy of birth
for all that, and these class distinetions ure daily becoming
more and wore defined. It is, woreos or, not true that Ameri.
can aristocracy is, as a popular satirist hus sung, s * thing for
fleers and jeers ;7 it is a reality not to be igoored, any more
than the realities of monopolies or political rings, It is a fixed
fact,

Now let us see how the prople of small means regard this
aristocracy. Decidedly as o thing to be envied and imitated,
To the utmost of their hard.earned resources do they ape the
alrs, and mwimic the manners of the wealthier classes. The
mechanic's wife, riding to the Park in s hack hired in the
Bowery, throws herself back with imagined grace, and flut-
wers her fan, us she fancies some admiriog looker-on will deem
her richer than she really is, and tosses her head as sho steps
therefrom 1o partake of a sandwich at some up-town restau.
rant. The hard working mechanie finds that the necessities of
dress for his family, furmiture, house rent, ote., draw heavily
OB lds earnings, thinks his wages too swmall, clamors loudly

for more, and strikes if heo does not get it

s this not a true picture? Are not the hardships which
mechanics and Inboring wen and women foel, in grest moas
ure due 1o & vain stroggle to hide the line of demarkation
which divides the affluent frow the poor.

Waoare far from saying that tlese classes In society are,in our
opinion, the highest type of woeisl organization, but we do say
that, in such an organization as wo now live under, they are
not only inevitable, but even more desiravle to the poor than
the riel, would the poor sceopt them as inovitable, and cease
their aspirations to be thought what they are not. Neither

tained.

ascknowledges his poverty a disgrace.

ditlon of the working class under present regime.

his longing, but they don't.

is concenlment rather.

people as the earth contains.

both interesting and instructive.
— - o~

INFLUENCE OF SOUND UPON RAIN,

winds,

dicated it.

of bells, have bronght ¢n s sudden fall of rin.

to cause and effect, it is difficult to say.

quarter,

the stroke of the clock.
The explanation given ie, that the vapor of water Is formed
of myrinds of globules similar to soap bubbles, which burst

water and produce min. When the sky is overcast with such

globules burst, and tho rain falls, If, howover, the sky is
none in the sky to bo wade to fall—but the vibirations in the
air may affict some distant place where the clouds are already
charged with vapor,

During the Crimean war, in Italy, and in Bohewls in 1566,
it was obsorved that a min storm attended nearly every
battle. At Solferino there wus a Leavy storm of hail and
rain botwoen 4 and 5 ru., which obliged the French 1o coase
fighting, and thos probably saved the Austrian anmy.

M. L. Maout, who Las studied this subject more than any
other writer, recommends the systematic establishment of
moeteorologleal stations in communleation with each other, to
be provided with eanuon of wultable ealibor, and, when tho
wind Is In the right direction, to haston a minfall, orto drive
the clouds 10 an opposite direction If a continuance of dey
wenther bo desired,

Heo firmly belloves that it is In our power to control the
elemonts sufliciently to do all this. It Is casy to eriticlss and
find objection to the theory, but the best way would be to try
the experiment,  Weo read that in the present unhappy wir
in Europe the troops have suffored greatly from min ; and
as the cannonading was kept up for nearly s woek, thory misy
bo some conbection between it and the condensation of mois
ture. The fact that great battios are often sttended by rain
Las boen olmerved sinco remote antiquity, but no oue has at.
tempted 10 deaw any conclusion from this el reumstancs, or W
wako uny practical application of it,  We also know that tho
guldes in Bwitzorland interdict wll talking, sluging, or even
whistling, when o party is ssconding & mountaln, 88 any
sudden vibration In the alr produced by the least sound ix
often sufficient 1o start an avalanche that could swoep away

would we in sny way limit the opportunities of the working

the whole company in a moment.

classes 10 rise to -ﬂhu-nccmd attain thv- mcinl pn-hum which
wealth secures. Many of those who now oceupy high social
positions hiave risen from their ranks, but few such cases can
be tound, where rigid ecconomy and full accuptance of the | is worthy of being ealled o scionce in its present crude state.
fact, that it is folly to imitate wealth while poor, gave not the | Observations with the barometer, thermometer, hygrometer,
first accumulation through which subsequent wealth was at- | and other instruments are made st a large number of stations

Every person of limited means, who sims at display not
justified by his resources, not only commits a fraud, but tacitly | of Washington every month ; but no attempt is made to
Class distinetions, if | compare, classify, and systematize them, and they are of little
aceepted hore as in Europe, would greatly improve the con- | valoe,

If = man
is a working man, why should he be ashamed of it? Why | city, selfrecording instruments, and s most admirable system
should he not dress like a working man? Why should he | of obscrvations, under the control of Mr. Draper, which could
sigh for a broadeloth suit, patent leathor boots, and the luxu-
ries which only the wealthy can afford ? If these things ad-
ded to his personnl comfort, thero would be good reagon for | country.
His calf boots are just as com-
fortablo as the patent leathers. His cassimeore cont is ae warm | made by sending storm sigoals to the const, but we have
a8 the finest broadeloth. But it is not comfort he is after, it | never heard of any attempts to “ sow the wind and reap the

It has been found that the explosions of powder magazines
and the heavy blasts of mines, as well as the violent ringing | crete paving in this country, more especially where tar has
In some in- | been an element in the composition, have induced a general

stances the striking of a clock in the tower of a church indi- | skeptigism in the public mind which it will take some bril-
cated the exact hour of the commencement of the storu.

Whether this was an accidental coingidence or attributable | ment employing erudo tar in its construction has proved a

In view of such facts and observations it may be well to
give the subject more attention than it has hitherto received
Meteorology is one of the most backward of onr sciences, if it

in the United States and forwarded to the Smithsonian In-
stitution, and are published by the Agricultural Department

Wo have in the Museum of the Central Park of New York
be made of great value if the charte were published snd the
observations compared with those taken in other parts of the

In Eogland a practical application of the observations is

whirlwind.” It is also proposed in the United States to have

Wa belleve that if the workingmen of America would sim- | storm stations established along the coast to warn our ships
- ply nssert themselves as a class, unashamed of what calls for | of danger,

no blush upon the cheek of a gensible man, renounce all at-
tempt at vain display.and go in for solid comfort, they might,
with their present wages, be ag happy and contented a set of | made, and if sound has anything to do with them, we ought

As #oon as the observatories are established & more careful
study of the causes of storms, especially of rain, ought to be

not to be long in ascertaining the fact. The whole science of

In this connection, we call attention to a series of articles | acoustics is one that has beenr more neglected than sny
now being published in this journal, on the condition of the | other department of physics; but recently Helmholz and
%0 | working man in varions parts of Europe,which will be found | Tyndall have devoted more attention to sound, and important

progress has been made in our knowledge of it. The wanu-
facture of all kinds of musical instruments has greatly im-
proved, and the application of sound to flames shows how it

A French sapant maintains that it is in our power to pro- [ 18y be possible to make a record of each noto very much as
duce rain at any time when the wind is in the right direction |® Photograph is taken of a picture.
and there are clonds of vapor in the sky. 'The proper direc-
tion of the wind must be determined for each place by experi-
ment, and the condition of the sky must be studied before | them, seews highly probable.
attempting to hasten a rain-fall by any particular sounds,
such as the ringing of bells or the firing of cannon. During
the siege of Sebastopol, as soon as the cannonading com-
menced, the sky was overcast, and a fine rain began to fall,
which was sometimes followed by violent storms and whirl- | €arth.

That we shall at some future period arrive at an exact
knowledge of storms and be able, in a measure, to control
If they can be influenced by
sound, and we can at pleasare bring down the rain by a dis-
charge of artillery, it would be a far better use of cannon
than to devote them to the slaughtering of human beings in
war as has been too long done by the various nations of the

The discovery of a way by which sound could be devoted

As a consequence of the atmospheric changes, the mercurial | 2 the production of rain would not be any more wonderful
column in the barometer commenced to vibrate, and it was | then many of the triumphs of science that have been wit-
possiblo to represent on a chart the exact state of the siege | essed this century. The subject is worthy of the attention
by giving the hight of the barometer at all hours of the day. | ®*
Whenever there was a truce of a few hours for the burial of | tigations will ultimately be crowned with success.
the dead, the change in the hight of the mercury at once in-

of our scientific men, and it is to be hoped that thelr invee-

R EEEEEE——

CONCRETE PAVING,
The numerons failures attending the experiments in con-

liant snecesses to overcome. It may be said that every pave-

failure when emwployed for heavy traffic. Many of them make

It was found by the same sacant that of one hundred and | good sidewalks and paths for pleasure grounds, but as a rule
thirty-throe rain.fulls seventy-six commenced at 1the sounding | the severe trinl of horses’ feet and truck wheels soon pounds
of the hour by the church clock ; forty-two at the stroke of | them into dust, and so thoroughly disintegrates them that the
the hislf hour, eight at the three quurters, and seven at the | public will not endure them. Most of this class of pavements

are, moreover, 8o expensive of time in t heir construction, and

In large cities the varieties of sounds produce opposite | blockade the streets so intolerably long before they are fit for
effects, and may neutralize each other, and it is difficult to | travel that people will always hesitate to accept this incon
to study the phenomens ; but in smull town, if we notice the [ venience for the sake of any promised advantage such pave
commencement of the rain, is said that it will colncide with | ments can offer,

But, because concrete paving has failed to the extent indi-
cated, it by no means follows that the coming pavement will
not be a conerete, In fact it appears to us that some sort of

when the percussion of the sir is excessive, and thus run to | concrote is the most probable thing upon which we shall

finally settle, as combining more advantages with fewer draw-

vapor, if we fire & cannon the equilibrium is destroyed, the | backs than any other surfuce.

Meanwhile the wood pavements will perform the useful

clear, the discharge of cannon cannot cause rain, as there is | function of teaching intolerance to the barbarous cobble-stone

pavement and the almost equally barbarous Belgian, Russ,
and other stone pavements which have evidently had their
day, and must now make room for worthier successors,

The mistake of most of the inventors who have devised tar
mixtares for rond surfaces has been, it would seem, the idea
that all that is needed to imitate the Seyssel asphalte—now
#0 famous as & paving waterial in Europe—was to mix with
conl tar or any similar substance enough of some dry pulver-
ulent mineral, ns coal ashes, lime, ete, o give it consistence.
Svon plue tar has been thus used—as witness the late Fifth
Avenue nbowination in this city—reganiless of the fact that
when oxposed to the alr it oventually becomes resinous and
brittle, wnd will pound up like common resin Into a most dis-
agreeable, and, to everything capable of belng injured by
dirt, destructive dust,

Tho results of such experiments show that they were per
formed In the crudest possible manner, noguided by scientific
knowledge of the materials used, and also that litle or no
attept has been made to so modify the charmseter of pitchy
substances by ehomlenl action that they should resewmbic the
only substanee of the Kind yet extensively used that can an.
swer the requiremuents of road making.

Wo have before expressed the bellef, and wo have yol scon
no occasion to doubt its soundness, that an artificial asphalte,
a8 good for road making as the Soyssel, can bo made at & cost
within limit which will permit its extensive use for paving,
Nay, we oven gu further, and avow that & bettor material is
within the possibilisios

shall bind together bhroken nnlowp-bbl.nub

What am the requirements of 8 concreting substanco that e
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Tmperviousnoss to water, unchangeability under the netion
of air and molsture, tonghness, strength, elastioity, and the
power of hardening quickly. Theeo positive qualities are
essential, and besides It ought not to smell so badly as some
of the cataplarms which have been spread over some streets
in this city and Brooklyn.

Now, nelther coal tar nor pine tar in their natural state at
all meot theso requirements, That they may be made to do
g0, howeyer, by chemieal changes within reach of modorn
sclonce, and admixturo with suitable materials, we fully be-
leve ; and we also believe that notwithstanding the fallures
experionced in the use of these materinls, they will yet be
made the basis of a better road system than has yot been
Beon.

- @ o—
DESTRUCTIVE ACTION OF ILLUMINATING GAS ON
VEGETATION,

In & snit bronght by the eity of Aix-1la-Chapelle against the
pos company of that town for damage done to the publiec trees
by tho lenkage of gas from the streot mnine, tho question
aroso what particular constituents of the illuminating gas
was the most destruetive.  The suljject was referred to Prof.
Freytag, of Bonn, as an expert, and he at once instituted o
serios of experiments with various gases to decido the ques
tion. A system of lead tubes, perforated with small holes, was
Inid underneath a plot of ground, in which there was wheat,
rye, rapeseed, and barley. Assoon as this vegetation was
well under way and flourishing, 100 liters of Lhydrogen, 100
liters of light carbureted hydrogon, and 100 liters of heavy
earbureted hiydrogen were uninterruptedly conducted through
the pipes, under different parts of the beds for six days with-
out the Jeast effect being pereoptible. ;

The same result was obtained when the city gas of Bonn,
after being thoroughly purified, was passed through the
tubes, but whenever the gas contained tarry matters, especial-
Iy carbolic acid, the destructive action soon became apparent.
The condensed particles of tar could easily be discovered in
the earth and about the roots, which they coated and de-
stroyed.

Prof. Freytag, as the result of his observations, expressed
the opinion that the normal constituents of illuminating gras
exercised no bad effects upon vegetation as long as air and
OXyRen can get access to the roots—that is, the various con-
stituents of the gas had no worse effects than the nitrogen of
the air; but, on the other hand, the gaseous vapors of tar, es-
pecially carbolic =acid, in consequence of their condensation
and sccumulation sbout the{roots, are highly destructive to
trees,

As it is nearly impossible to free the gas of these foreign
vapors it is safe to assume that illuminating gus is destructive
10 tress, and ought not be conducted in pipes near their roots,
The experiments of Prof. Freytag aleo show that it is unsafe
1o use too much carbolic acid and other similar agents about
trees for the destruction of insects, as there is danger of de-
stroying the trees at the same time,

<
BOILER INCRUSTATIONS,

The loss entsiled by the formation of incrustations in
bollers has been the occasion of much sclentific research, and
efforts have been made to discover a remedy that would be
applicable in all cases; and although not a year clapses in
which there are not several new powders offered to the public
as panaceas for the evil, it must still be admitted that wo are
far from having solved the difficulty.

Sometimes the agent proposed is too expensive, but more
frequently it does not work; and practical men, after Laving
been repeatedly deceived, have bocome very skeptical, and are
slow to admit the valae of any new elaimant upon thelr favor.
Numerous analyees of Incrustations have been made, which
show a conslderable diversity of composition, but, in the main
the deposit Is found to consist of sulphate and carbonate of
lime, and when the amount of carbonate of lime reaches 20
to 25 per cent, thero is great difficulty in removing the incrus-
tation.

It may be well to review some of the antilocrustation rem.
edies recently proposed and to leave engineom to decide upon
the proper one to adopt to suit each particular water, for it is
not probable that any one agent will be found applicable in
all cases,

In Camel, Germany, s smull quantity of fine, white clay,
pdded to the water, was found to rowain suspended in it, and
to carry off the other mineral matter In the form of seum, 8o
a8 to effectually provent incrustation, ns It conld be easily
blown out with the steam, There are numerous deposits of
of elay sud kaolin in this country, and it may be worth while
to try the eflicacy of this simple remedy.

Popper has Invented a wechanieal contrivance, by moeans of
which he not only economizes fuel in getting up steam, Lut
also provents the formation of Incrustations, It eonsists of
an apparatus with double walls and a canal for recelving all
the bubbles of steaw In the upper part of the boiler, and the
current thas kept up earries all mineral particles into the siil)
water of the applisnoe, whars it settles down as s slimy mass,
and can Lo easlly romoved, y

It Is elaimod thnt the Invention

ean bo applied to any form of o boller, and that it i yory of,
fictent in ita operation. It i very favorably mentioned by
Vairbairn snd other anthorities, Wo have in this case zl.'..
secomplishment of the result by meehanieal und not by chem,
lcal mesns.

Another mechanical eontrivance, invented by Forster, in
Augsburg, consistas of & cast iron cylinder, with wire netiing,
which I susponded in the boller, From the bottom of the
eylinder iy o tubs, sommunigating with the outer air, through

which, when the sopeock isopened, the slimy deposit is blown
by the stesm, A disgram wopld b pecs pEary 10 grivoe an ex

not dden of tho contrivance, which is suid to answor n
good purposo,
E. Weiss, of Basel, Switzerland, offers a powder under the
teade name of * Lithoronctive,” which, it is claimed, decom-
poses old Inernstations, prevents the formation of now ones,
dissolves the oll and greaso from the condensers, and noutral. |
Izes tho aclds that are apt to corrode the engine. It is com- |
posod of molusses or sirup, 5 parts; milk of lime, 15 parts ;
and caustio soda, of 84° B, 80 parts.  The inventor says that
it at once procipitates all of the earbonntes and sulphatos, and
silien, saponifies the oll and fat, noutralizes all acids, romoves,
in a short time, all deposits, and does not in the least attack '
the iron or copper of the engine, nod it operatos ns effbctunlly
in cold asin hot water, and can therefore be applied in the
reservoirs,  The object of adding the molasses is, that it unites
with the lime liberated from the sulphuric acid, and forms a
polublo saccharate, Two pounds of the lithoreactive i sald
to bo sufliclent for 1,800 gallons of hard water. The ma-
torinls are exponsive, but it may bo worthy of a trial.
Ju L Allen, of Philadelphia, proposes: the use of lguld Ly-
drocarbons, to loogen old incrustations and to prevent the for
mation of now ones.
Crude petroleam ean be used in the following way: Into
the empty and cold bojler a certain quantity of petroloum is
poured, and the water then slowly admitted, Thooll risos
gradually to the top and acts, in its passage, npon the incrus-
tations,
In addition to the remedies named above, could be given
numerous powders, sold under faney names, all of which have
have been analyzed, and found to contain some constituents
that might gerve & good purpose, nssociated with othors that
would be likely to do more harm than good ; but to use these
powders indiseriminately, without an acquaintance with their
composition or a knowledge of the construction of the water
to be acted upon, would be much like taking the sameo medi-
cino for all diseases without so much as glancing at the label.
Different waters require different treatment, and an intelli-
gent engineer will, gencrally, have to invent a remedy to suit
his own case. It is well, however, under all circumstances, to
have an accurate analysis made of the water and of the in-
crustation,and to apply the preventive accordingly.

> —
AS REGARDS PROTOPLASM.

When Professor Huxley delivered his famous lecture on
the Physical Basis of Life, we doubt very much that he an-
ticipated the sensation he was preparing for the scientific
world. A general attack, all along the line, from the ortho-
dox, reinforced by thoss who usoally figcht under the colors
of materialism, has becn the result. Professor Huxley, while
laying no claim to orthodox belief, distinctly declares he is
no materialist,

His elaims for the substance called protoplasm are not, if we
understand him, that it is the sole basis of life, but that it is
the ultimate physical bosis, that life first becomes obvious
in this substance, and that it passes through various forms of
vegetable life, each form appropriating it to itselfand that its
charncteristics are the same in each.

There can be no objection on the part of any to admit that
matter plays its part in the concurrence of phenomena which
is ealled life. The supposition that some combination of ele-
ments may be the one common physical basis of life is, how-
ever, more difficult to accept, and Professor Huxley's asser-
tion, that in protoplasm is found this common basis, hus, there.
fore, naturally met with discredit from men of high scientific
character, ns well as much senseless denunciation from those
who supposed its acceptance would strike at the very root of
orthodoxy,

Among those who have rejected Professor Huxley's views
of protoplasm is Mr, James Hutchinson Stirling, of Edin.
burgh. A paper read by him at a Converaazions of the Royal
College of Physicians of Edinburgh, in April, has been re.
published in this country,® in which Mr. Huxley's views ars
attacked from a sclentific standpoint.

In an article, reviowing Mr. Huxley’'s essay, on its first ap-
pearance in the English journals, our readers will romember
a statement of the composition of protoplasm, namely: Water,
carbonic acid, and smmonis, It is the combination of these
substances which is nsserted to be, not the origin of all living
things, as Mr. Stirling puts it, but the common physical origin
of all living things. It is an unfair inference, in our opinion,
to draw from Mr. Huxloy’s remarks, that Le means anything
more than this, We do not infer that ho supposes that pro.
toplagm nocounts for all the phenomena of life, and in his
broad assortion that materialism involves “ grave philosophi.
eal error,” ho seems to anticipato the possibiity of such an er
rancous inforence,

As for the conclusion of Mr, Btirling, dorived from Mr
Huxley's reasoning, that “ he will lay out all our knowledge
materially, and we may lay out all our ignorance immaterial-
ly—if we will,” wo are willing to acoopt It to the full, All
our knowledge, in n selentific sonso, is based upon material-
ism, and ignorance has, in all ages, found its exprossion in
tho blind faith of immatorialism,

vory

Bt wo pass to tho real peientific ohjections to the nesertion
that thero is o common universal matter of life, These aroe
given In o very clear and concise manner by Mr, Huxley's re-
viewer. Woe can find spnoo only for the followlng, among
others worthy of noto, nnd, as we ounnot hopo to condense
more than Mr, Stirling has done, we shall quoto the passago
entire

“ BEven shionld wo grant in all protoplnsm an identity of
chemionl Ingredients, what {s eallod Allotropy mny siill have

*As Rogards Protoplasm, in relstion to Prof, Haxley's Essay on the I'hys
feal Dasts of Life. By James Hutehinson Stirling, P.5.C.8,, and LLD,
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i ntroduced no Inconsidernblo varloty. Ozone In not antozone
nor 1s oxygen either, though in ohomieal constitution nll ars
alike. In tho second place, again, we say that, with varying
proportions, the samo componsnt parts produce very various
rosulty, By way of lustration, it will suffice to refor to such
difforent things us the proteides, gluten, albumen, ivrin, gel-
atin, ete., compared with the urinary products, ures and urie
neld ; or with the biliary products, glyeocol, glyeocolic aeid,
bili.rubin, bill.vendin, ete.; and yot, all theso substances, vary-
ing wo much, the one from the other, are, as protoplasm is,

| compounds of earbon, hydrogen, oxygen, and nitrogen. Baut,

in the thind place, we are not limited to n may say ; wo ean
nesort thoe fact, that all protoplasm is not ehemically identi-
cal. Al tho tissues of the organism are ealled protoplasm by
Mr. Huxloy ; but ean wo predicats chemical identity of muscle
and bone, for example 7+ In such cases Mr. Huxloy, it is trae,
may bring the word * modified * into use ; but the objection
of modifieation wo shall examine later. In the mean time,
wo are justified, by Mr. Huxley's very argument, in regsrd-
ing a1l arganizod tissues whatover s protoplasm ; for if these
tiswaoy aro not to bo identified in protoplasm, we must sup-
poso denjed what it was his one business to affirm. And it is
against that affirmation that wo point to the fact of much
chemical difforence obtaining among the tisues, not only in
tho proportions of their fundumental eloments, hut also in
tho addition (and proportions as well) of such othors as chlo-
rino, sulphur, phosphorus, potasss, soda, lime, magnesia, iron,
ote. Vst differences vitally must be | ely assumed
for tlesues that are so different chomically, But, in the fourth
place, wo have the nuthority of the Germans for nsserting
that the cells themselves—and they now,to the most adsanced,
are only protoplasm—do differ chemically, some being found
to contain glycogen, some cholestorine, sgomo protogon, and
somo myosin. Now such substances, let the chemieal analo-
gy be what it may, must still be allowed to introducs chemi-
cal differcnce, In the last place, Mr. Huxley's analysis is an
analysis of dead protoplasm, and indecisive, consequently, for
that which lives. Mr. Huxley betrays sensitiveness in ad-
vance to this objection ; for he seeks to rise above the sensi-
tiveness and the objection at once by styling the latter * frivo-
lous.' Nevertheless, the Germans say pointedly that it isun-
known whoether the same elements are to be referred to the
cells after as before death, Kihne does not consider it
proved that living muscle contains syntonin; yet Mr.
Huxley tells us, in his Physiology, that ‘ syntonin is the chief
constituent of musele and flesh.’ In general, we may say,
nccording to Stricker, that all weight is put now on the ex-
amination of living tissue, and that the difference is fully al-
lowed between that and dead tissue.”

There is no doubt that theso facts aro such as will give Mr.
Huxley much trouble, if be attempts to maintain the position
ho has assumed ; and, notwithstanding his great skill in de-
bate, we do not think he can sustain the views he has ex-
pressed upon protoplasm, or compel the scientific world to
adopt them,

- &
MANUFACTURE OF KUMIS,

Dr. Adolph Oberstein gives an account of the preparation,
properties, and uses of this favorite bevarage of the Tartars,
It is an alcoholic liquor made of milk, and highly prized as a
remedy in lung complaints and nervous discases,

The best material for the preparation of kumis is mare's
milk, but it can also be made of cow’s milk. The milk of
one day is mixed with one sixth water and one eighth sour
milk, and left in a tolerably warm spot for twenty-four hours,
by which time the whole of it will haye become sour. It in
then thoroughly agitated by a dasher and again loft for o day
and the stirring repeated until the liquid has assumed o per-
fectly homogenous character. It is then ready for use, but
ought overy time, before drinking, to be thoroughly shaken
up. When a supply of old liquor is on hand it can be taken
in preferonce to sour milk for the preparation of a new
quantity.

The kumis can be preserved unchanged for soveral months
in collars, It is an aleoholic liquor, as some of tho milk
sugar undergoes formientation, and when it is distilled it
ylelds a brandy that the Tartars prizo very highly,

As the people who drink kumis are eaid to be exempt from
consumption, its use, ns a boverago, has been highly recom.
mended, and by many physicians it is preferred to the exs
tract of malt.

A1l porsons who propose to drink it must bear in mind that
it s highly Intoxicating, and can only be trusted in modurate

quantities.

RAISING OF THE STEAMSHIP “SCOTLAND" OFF SANDY
HUOK.

The steamship Seotland, sunk off Sandy Hook somo five
years sinco by the ship Aute Dyer, waa then probably thoe
largest steamoer over built, exeept the Great Eastern, Sho
wan constricted of dron wholly—maste, spars, rlgging, oto,
except covering for decks and joiner work. Sho was four
hundred foot long, and forty foct beam.

Capt. T A, Seott, formerly agent of the Neptuno Babmas
rine Company, has shown us lis log-book contalning dotnils
of the breaking up and removal of this vessel, which has
grontly obstructed commercs, and has eaused the destroction
of severn] vessels and the loss of s number of liyos,

This vessel was wank in 224 feet of water, ombedding her-
solf futo the sand elght (eet. Sho hna now been cut off below
her futiocks, and hor botlom remains in the sand  two
oot bolow Jts purface,

A contract was made between the Government and the
Neptane Submarine Co, to romove this vossel, wo think, in

Bdin, New Haven, Coung Ulax, O, Chatneld & Qo., 1870,

1808, bat for some reason the work did not progross satisfc:




Seprexeer 10, 1870.)

Seientific Jmerican,

169

—__

—

and Georgia can seldom afford to pay more than §1 per
hundrod.

torily. Four men were killed, and othor difficultion wore en.
conntersd before the right way to do the work was discoy-
ered.  Finally, the entire control of the job was given to
Capt. Seott, March 4th, 1869, under whose able rupervision
the work has progressod mapldly and surely 1o a successful
issue.

Capt, Scott himself s an expert diver, and adds to this
accomplishment a full knowledge of the construction and
navigation of vossols—in short, ho is master of anything to
be done on the water or under its surface, He has been al.
mont daily under the water during the progress of this work,
hinving boen down an sggregute of two hundred and eighty-
one hours, Thus even the minatest particulars of the work
wore porformed under bis special and immediate dircetion,
and ho himself personally blasted away and vont up over five
hundred and forty-cight tuns of iron—over half of the entire
weight, although six other divers were employed under
him,

Eighty blasts were made, with chargoes varyiog from fifty
to five hundred and seventy-five pounds of powder. In four
of theso blasts, pieces measuring four hundred square feot
each wero broken off from the sides of the vessol. The shaft,
which was fourtoen inchos In dinmeter, was broken into seven
pleces bofore it could be mised.

Finally the work was completed on the 17th July, 1870,
ono hundred and seventy working days in all having been
expended sinco Capt. Scott took the job in haud, although on
many of these days full work was not performed.

This vesscl Iay three miles out to sea from Sendy Hook,
and the situation was exposed to the heavy swells and gales
of wind common in that locality, rendering tho work more
difficalt of accomplishunent.

- —
AMERICAN SUMAC.

WY FROYV. M. K, COLTON.

Since the war, and in the reversal of fortune consequent
thereto, many of the people of the South have turned their
attention to other sources of revenue than the former staples
of tobaceo, corn, and cotton, and this necessity has developed
nsw and heretofore neglected sources of revenue. For in-
stance it is sald that one county alone of the State of North
Carolina shipped North last winter about $100,000 worth of
quails (ealled partridges there), not to spesk of the new in-
dustry of “ truck farming,” in which men are now making
fortunes, who a few years ago would have thought it almost
a disgrace to sell so apparently insignificant a thing as a
strawborry,

Among these new industries, and rising rapidly into im-

portance, are the gathering and manufacturing for market of
sumac. This article is used as o dye stuff and for tanning

morocco. Formerly all used was brougbt from Europe ; now

the Southern States supply a large quantity, already sup-
planting the low grades of the foreign article, and we hope

some day ere long also to take the place of the finer grade,
The difference between
AMERICAN AND JOREION,

on its edge in a circular trough, as the old fashioned mill for

grinding clay.
quantity of the light, fine, powdered sumae will escape and

At the mill it is ground very fine and sereened. The mill
Is of the usual drag mill form : an upright wheel revolving

It should be tightly inclosed ; if not, & large

On ecaro und oconomy in this operation depend the
miller's profit.  After grinding, it Is sereened and packed in
bags—102 1bs. to the bag—and thus sent to market, The
bags to bold this quantity should becut ont 40x60 inches.
Fourteen such bags will hold s tun. This i exactly the
stylo and weight that Sicilian sumac Is packed as sent to this
country, To sell well it should be of o light green color,
The time of gathering Is from July 15t to just before first
frost, not later ; in somo parts it may commence earlior. It
should be donewhen the flower is in full bleom, not before.
FRODUCT AND CORRUMPTION.

It is stated that the consumption of sumae in Great Britain

is over 20,000 tune per annum, and that it is yearly increas

ing. In this country we use 3,500 tuns of native and perhaps

8,000, or over, of forelgn ; probably 500 tuns of native we ex.

port. As the demand and uses for leather nover grow less it
is not at all probable that all which the South can produce, if
properly prepared, will ever fill the needed supply ; and if it
should create a plethora on the market it would only cause
now uses to be found for it, or engender the production of a
finor article.

There is no reason why we should not export at least 5,000
tuns to Europe, and supply all our own demands. The mill
machinery is said to cost $2500 without power. With the
crade article at §1'50 per hundred even, $12 to $15 per tun
for grinding and bags, $10 for loss, and $10 for freight to
Now York, there is certainly a fair margin of profit at §00
per tun ot least, which price a good article will certainly al-
ways bring in New York. Ourfiguresof cost, aleo, are mther
high. There is plenty of room for at least ten more mills in
the now unoceupied field of North Carolina, South Carolina,
and Georgis. Any good business place in the upper or mid-
dle sections of these States will do as a site.

ITS CHEMICAL PRINCIPLE AND USES.

‘We have stated that sumac is used for tanning and dyeing.
For these purposes the user generally makes his own decoc-
tions, and uses them when fresh and warm. It is stated that
the liguor injures by standing. For tanning it is valued, as
it does not discolor the leather. It is used in the same man-
ner asa decoction of bark. Best Sicilian contains, according to
Muspratt, sixteen per cent of tannin and Virginia ten per
cent. We have no doubt the vastly improved mode of gath-
ering and preparing the American sumac will now increase
its quantity of tannin. ¢
In dyeing it is used to produce a fawn and a rich yellow, a
blnck, a pecaliar shade of green, and a red. The mordants
nre usually tin or aluminous gabstances. With Brazil wood
and tin solution it produces a red.  With copperas and log.
wood o rich permanent black. With a solution of chloride of
tin alone, a rich yellow, and this with Prussian blue shades

be lost.,

- e
tion will bo diminished by one fourth at least, In addition
to this it is known that s wheel of large dismeter Is much
ensler o draw than one of small, so that there is no doubt
but that the draft will be very largely lemsened. The weight
of the vehicle will not be more than two thirdsof the present
one, and the cost also, The vehicle, nevertholess, is not
adapted for bad weather.

— o
An Imperishable Hothouse,

From the recently published list of English patenis it sp.

pears that Mr. W. P, Ayres hies socured “ Improvements in

the Construction and Arrangement of Horticultursl and other

Baildings or Erections or Structures, and in the mesns and

appliances for heatlng the same.” These consist of roofs
formed without sashes, sash.bars, putty, or paint, or any

woodwark outside, and consequently no paiating will st any
time be required, Secondly, Mr. Ayres forms his floors,
plant stages, and side or partition walls in slabs of coment
concrete, strengthened in a poculisr manner 50 a8 to bear any
amount of pressurs that may be placed upon them, and yet
admit of being perforated for the alr to circaulate through
them, paneled to hold water for evaporation, or the pota to
stand in, or perforated and pancled. These slabs, it in safd,
can be manufactured of any required strength, and, conse-
quently, are suitabie for fire-proof floors, partition walls, tab-
ling, or shelving for shop, office, or warehouse fittings or for
any situations where slate or marhble slabs have hitherto been
used, with the advantage that they can be manufactured of
any size, and in the place where they are required to be used,
left rough for ordinary use, or be finished plain or In colors
with the faco of polished marble, Thirdly, Mr. Ayres intro.
duces a new system of heating, dispensing with plunging or
fermenting matoerial for bottom hest, and sabstitules a system
by which u stream of air, moist or dry, is constanutly pessing
through the center of the earth containing the roots of the
plant as well as around the sides of the pot.  For glazing,
Mr. Ayres uses flat glass of great strength and quality,
jointed with transparent cement, or he may use glass tarned
up at the sides, or any other form of bent glass that he may
find necessary for the purposes of his invention. The alleged
advantages are, economy in first construction, portability
(when desired), and when manufactured in iron, galvanized, o
house so imperishable as to wear for a lifetime without
further cost.

The *“ Physical Basis® of Fighting.

The Gazette de France gives the following details with re
gard to the supply of food for the army of the Rhine :
MEAT—The contract for fresh meat for the army of the
Rhine has been given to the syndic of the cattle merchants at
the price of 15 francs 58 centimes the kilogramme—about
50,000 francs a day ; the performance of this contract to begin
on the 5th of August. Salt meat for the fleet is supplied by
the Americans. It is the best and wholesomest, say the ex-
porters. The principal supplies of bacon come from Brittany.
Morlaix is the great storehouse for this article.

BREAD.—A considerable quantity of flour also comes from
America. It is with this flour chiefly that the bread is made
which is baked in Paris for the troops. It seems to be decided

that in future the bread shall be baked on the spot near each
camp. It has been calculated that 1,000 journeymen bakers
and 250 campaigning ovens are enough to supply the wants
of 400,000 men. The campaigning oven, of thin iron, can be
set up in three hours and used immediately. The bread for
the troops in Paris will be baked at the Invalides and other
supplementary baildings. Five hundred thousand rations of
food leave Paris each day for the Eastern frontier—biscnit,
rice, dry vegetables, sugar, roasted coffee, brandy, wine, ete.
ForaGE.—Switzerland sends it to Nancy in the forage,
taken at the root, comes to fifty franes the thousand. The
Hungarian hay, delivered at the Strasburg Railway station,
will cost fifty-five francs the thousand. Experience will de-
cide as to the quality of the forage from these two markets.
It is well known that there is a scarcity in France as regards

this article.

What Farms they have In fiinols,
The following highly interesting statisties of the immense
farms of Mr. John T. Alexander, the great farmer and stock
dealey of Morgan conuty, have been prepared with much care,
and can be relied ppon as substantially correct in every re-
spect ; Number of acresof improved lands on his farms, 84 -
000 ; number of acres unimproved lands, 8300. Total number
of acres of land, 84,800. Aggregate value of land, §1,635,000,
Value of implements in use upon his farms, $30,000. Amount
paid for wages during the past year to hands employed on
his farms, $706,000. Number of live stook on his farms, 90
mules, 50 cows, 150 horses, 200 oxen, and 7,000 other cattle ;
hogs, 700. Total value of live stock, $336900. Product of
his farm in 1800—corn, 277 500 bushels; wheat, 7,000 bushels ;
oaty, 8,000 bushels; rye, 2000 bushels; potatoes, 1,000 bush-
¢lg ; hay, 3,000 tuns ; value of animals sold on his farm during
the past yoar, $498,400, Mr. Alexander has two farms—one
of nearly 8,000 neres, in Morgan county, 13 miles enst of Juok-
sonville, upon which he resides, gud the other, of 27,000 seres,
in Champaign county, I1l. In addition to this large bysiness
as o farmor, Mr, Alexander buys, ships, and salls, as dealer,
over 50,000 head of cattle annunlly.

—~ - —

SoME jdon may bo formed of the luxurious character of
New York Yachting, by reforence to tho cost of some of the
hoats belonging to the squadron. The Dauntless, owned by
James (. Bengott, Jr., cost $70000; Palmer, $50,000 ; Sappho,
$50,000 ; Fva, §18,000; Vesta, $15.000; Magic, $33,000 ;
Phantom, $42,000; Sylvio, $50,000; Rambler, $38,000; Wid.
geon, $38,000; Haleyon, §20,000; Fleetwing, W,w
tho old Henrlotta, $40,000. ‘ - b

of green. It is used chiefly as & base, and has the quality of
giving great permanency 1o the colors dyed with it. The
leaves of the hairy species called staghorn are considered best
to dye yellow.

or, rather, American and Sicilian first grades, is probably |

due to the fact that the latter is cultivated ; the former is as
yet a wild product growing on those vast flelds of so-called
worn oat land abundant through the South from their former
wasteful system of farming. However, one of the largest
dye manufacturers informs me that the tannin in the South-
emn sumac seems to be in o different form from the Sicilinn,
and hence the latter is still preferred by dyers, especially
for fine work. Still this may be due merely to cultivation,
as all know the changes that have been made from time im.
memorial in various grains, grasses, and frults, by culture
and care,

Tanners of moroceo say that the Southern sumac, when
carefully gathered, free from sticks and dirt, the leaves and
leaf stem only, is eqoal in tannin strength to the best Sicilian ;
that with Sicilian at $175 per tun such sumac finely ground
should bring $125 per tun. The usual price is $50 to $90,
end it has sold at §110. It is like everything elss ; it pays to
put it on the market in the best order possible,  *

GATHERING AND PREPARING,

In treating of the operation of gathering and preparing for
market we shall first state something of the diffurent varictios
of sumac. There are six botanically difforont varieties of
sumac in the United States ; of these, three are of value, one is
of little or no use,and two nre poisonous, T'he first three resem-
ble esch other very much in leaf and size, growiug from four to
ten and fifteen feet high, chicfly on dry uplands, in old ficlds,
Of these three, two have hairy berries and one has n hairy
down on the branch, like a/deer’s horn, in'summor, the third has
a perfectly smooth berry and branch. The leaves of all these
are valuable, though we think if care were taken to keop
them separate that the hairy or stag-horn sumac would he
found most valuable for dyeing, g

Of the other three the dwarf sumae, one or two foot high,
I8 valueless; another grows only in swampy places, and
while its juice is said to muke a fine varnish, used largely in
Japan, yet it is so poisonous to many persons that it is best
Jet alone ; the third is the well known poison onk,

In gathering the sumae, leaves and leaf stems ghould be
carefully picked without any of the woody stem, then dried
under cover on lattice.work shelves to give free nocess to air,
frequently stirring or turning to prevent heating, When
thoroughly dried, at cho end of two or three weeks, it is sent
to New York or to the nearest mill for sale, In this state it
is worth from $125 to $1'75 per hundred Ibs, but woody
gioms and dirt detract from its value very much, The buyer
in the Interior of Virginis, North Caroling, South Caroling,

THE SUMAC BERRIES

are of yory little value, though we think in the progress of
scienco & usge will bo found for them, Thoy are said to con-
tain Iarge quantities of malic acid. They are now used in
small quantities by the druggists, and when ripe make a very
refreshing and cooling beverage, They should by all means
be kept out of the gathered leaves, ns thoy contain a red dye,
henco would injure the quality of the sumac,
— < —
A Now Omulbus,
A Melbourne ecorrespondent, in giving an sccount of a now
gort of streot conveyanee, tays; Tho schemo lins attracted
congiderable attention here, The great principle involyed is
tho ecarringe of the lond below the centor of gravity. The
now style of conyeyance has boon rocently patonted by M,
Dyer. Instead of tho passengers being inside the vehiclo, as
at present, they are all outside of it,  Thore is no close box
into which twelve human beings are stufled to inhale each
other's expirations and exbalations, There i8 no crushing up
for u seat, or putting seven in a space Intended for six, and
oot too large for five. All inconveniences are avoided by
plaelog the passengers Back to back, instead of faco to face.
I'ho now omuibus has only one hind wheel, instead of two;
and this one wheel, plagod in the contor of the vehiclo, does
the work of the two now used, A light and elegant roof
covers the two rows of seats, and reehes down in front far
enongh to ghelter the passengers from rain or sun, but not
fiur onough to obstruct their view of the opposite side of the
peroat in which they aro going. Thore nre nprons also which
drsw up feam the foot-bonrd, ns o protection In wot weathor,
Tho yeldelo is thorofors much lowaor than the present omui-
bus, bolng only about eight feet in hight, A passengoer steps
in and out at ono offort from the gtreet Into his or her own
soparate place or division, The large whoel at the back is
quite concenled, and rovolves in o closd case or shoath some
twolve inohes in width, The seats bolng on two pldog and
tho end, and being comfortably paddod nt tho back and cush.
joned, the vehicle will somewhat resomble that plece of fur.
niture known a8 an ottoman, with arms to it and 8 roof over-
head. Thero will be an immense cconomy in eonstroction,
as thero are no doors, no glaging, no palnting of sides, no in.
ternal paneling, and only throo wheols, lostead of four.
Tho draft on the horses will Lo much lghter, as the frle.




Srientific  American,

| in the form of minute cells. In concluding his paper, Dr. Sig-
The Rev. Dr. Nash is publishing in Zion's Herald n serios of | erson took oconsion to remark {hat the carbon which existed
articles 01 * Insect Life.” On the subject of food he says : ' in the atmosphores of large cities was of use in counterscting
« Man does not refuse to use insects as food, Even wo, the injarious effects of the presence of albuminoid ammonia,
highly civilized as we are, do not reject the lobster, the erab, ' latoly described by Dr. Angus Smith, of Manchester, and that
or the shrimp, which, though not strictly insects, are only ar- consequently limits should be placed to the consumption of
ticulate animals, and, until recently,wero classed with insects | smoke in factorics, ete. The paper was illustrated by Jarge
by our best entomologists. Now the Arab would be disgusted | diagrams representing the microscopical appearances of the
to seo us feeding on lobster salad ; yet ho finds great delight | different forms of dust spoken of above.
{n masticating a locust. In both the Indies epicures eat the ; —-——
grud of the palm weevil, which is as large as your thumb; Why Inseccts Increase.
and Sir John La Forey concurs in opinion with the anclent | It is an old and vory truo remark that the various insects
Greeks mentioned by HBlianas estceming a roasted grub very [llm afflict the gardener and fruit grower are, year by year,
delicioas food. becoming more numerous and destructive. The Boston Spee-
“ Pliny tells that the Romans regarded the lossus—prob- | fagor thinks one principal cause of this result is the continued
ably the larva of Prionus Coriarive. found in the onk—a very  tundency of modern improvement to concetrate vegetablo gar-
great delicacy. In Jamaica, and in the Mauritius, the grub of | dons and fruit farms in cortain peculinrly favorable localitios,
the Prionvs Damicornus, which is as large as o wan'’s fingor, | instead of scattering them evenly and uniformly over the
forms an article of food. The Mexican Indians prepare o wholo country. Hence every injurious insect that troubles
drink from a bestle (the Gicindda curceia), by macerating in ' the gardener and the fruit grower, has an abundant supply of
water and spirits, !nnch vogotation as forms s suitable nidus for its fature off-
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Insccts as Food,

“ Locust are an article of food in many parts of the world, ’
The Ethiopians were called locust-eaters on this account by |
the Romans. The Arsxbs make them into bread, first grind. |

spring, close at hand, instead of having to look for it with
mush labor, over an extensive surface of country. Such in-
sects are therefore cnabled by this means to increase and

ing or poanding them, and then mixing them with their flour. multiply with greater ease and greater rapidity.

Thv}‘ not nnfnqmtly eat them boiled or stewed. The Hot- | Upon pmlmly the same pﬁndplo' il you scatter over the
t-ntots esteom them highly, and grow fut on them. They sll | yurface of & whole country the amount of shelled corn that s
inake their eges into soup.  Their traditions teach that they just sufficlent to feed a certain gang of hogs, and compel them
are indebtad to some great conjurer for the coming of the 19| 1o seck it out and pick it up every day of the year, they will
cnst, Helives a long way northward, they say, and removes | ot thrive so well nor multiply so fast as if you fed out the

a huge stone from the mouth of a deep pit, 5o that the locusts
escape and fiy to them for food. The Moors of Barbary pre-
fer them to pigeous.

“ (icada, according to Athenus and Aristotle, were highly
relished among the ancient Greeks, Pliny says the Parthi.
sns used them freely for food. Our native Indians were fond
of them, as were those of New South Wales.

“The Chinese, who cannot afford to waste any edible thing,
cook and eat the chrysalis of the silkworm and the larva of
the hawk moth. The caterpillars of butterflies are eaten by
the patives of New Holland, and also the body of the butter-
fi¥ called bugong.

“ Ants have their places with articles of human diet. Hot-
tentots eat them both raw and boiled. East Indians mix them
with flour and convert them into a popular pastry. In India
ants are used to flavor brandy.

“1In Ceylon bees are used for food. In New Caledonia the

very same amount of corn to them in a ten acre lot, day after
day, for & whole year.

—~ >
State and Natlonal Falrs for 1870,
American Institute.......New York........Sept. 7—=Nov. 2
Arkansas......cc conesss Little Rock. ............Oct, 11-14
ORIofnia. . . o~ coeetie o es Sacramento. .. .........Sept. 12-19
Cherokee Country..... g: & Ala) Rome, Ga...Oct. 11-14
ODIoXRd0s s snmossssaves ver............Sopt.ﬂ-Oct..ss

Conn. River Valley......Brattleboro, Vt.........Sept. 27

Cotton States............Augusta, Ga. ..........0ct, 25-20
HOORIAR. oo ae v vn s e s v LAANta. . vvesennenssaOct, 10-20
Illinois, .. .... L e Decatur. .........Sept. 26—0ct. 1
{n:lcr-s:;tlo.g. ..... P g tt:‘bur%h.g:. = 0 .. Sept. lz-;tll
ndust xposition. . ..Cincionati, O....... pens Sept.

Indiana Oct. 3-8

...... S Feze e s IDMIMBRPOR, S'e o5 sia'el n nere
Keokuk

people eat & large spider (Aranca dbuis), esteeming it a luxu- Mai

ry. Resumer says be knew 2 young German lady who ate
spiders. It is recorded that Anna Maria Schurement ate them
like nuts, and declared they were not unlike that fruit in
taste, Lalande, the celebrated astronomer, was equally fond
of thess delicacies ; and Rosel knew a German who spread
them on his bread like butter. Humboldt caps the climax of
these edible monstrosities assuring us that he has seen Indian
children drag centipedes, eighteen inches long and more than
Lalf an inch Lroad, from their holes and devour them.

“While these curious facts illustrate the adage that there
i* no accounting for tastes, they also show that insects are
useful as food for man,and that in great extremities he might
e saved from destruction by placing them among his articlos
of diet, But I have written enough on the uses of insocts—
coongh to show that the Great Architect of nature did not
create these curious little animals in such vast numbers with-
out a purpose, Small as they are, and contemptible as thoy
appear, their countless numbers and varied powers to do both
good and evil constitute them ons of the most important forcos
in the econowy of nature. By merely destroying a fow clnss.
o3 of insect-fauns, and thereby permitting the othors to mul.
tiply indefinitely, the Almighty Raler could bring about the
entire destruction of the numan race in a surprivingly brief
period of time.”

e ——-——
Late Atmospherie Researches,

At & moeting of the Royal Irish Academy, held June 18th,
Dr. George Sigerson, FLS., read a paper entitled * Farther
Rescarches on the Atmosphere.” He stated that the resalts
of snalysis of ordinary atmospheres, such as those of a town,
the country, and the sea breeze, which he communieated to the
Academy oo a former oceasion, bad been fully confirmed by
Inter investigntions. The subject of the present papor was
the examination of special atmospleres, of which the author
procesded to speak in detall.  In the air of un (ron fiuetory ho
founa o dust of n black color and friable in nature, which was
composed of carbon, iron, and ash. The iron was presont In
smnll rough and jagged pieces, also in bollow balls averng.
ing one twothousandth of an incl in diameter, These fron
globules were translueent. In whirt factory alr, flaments of
linen and eotton were present in great numbers, and minute
eggn worn alpo sen under the microscope: but those wore,
puthaps, of sceidental origin,  Seoteh mills, from the pature
and quality of the spongy, spiky dust which abounded In
them, Dr. Sigervon branded ss human slanghtor houses, In
the dust of printing offices, pereeptible tences of antimony were
detected by chemieal examination, Stalle alr wan nhown
15 contaln equine hair, eaticles, epltheliam, moth eolls, ovales,
various fungt, besldes s Inrge sroount of other formaof organie
matier, The alr of a dissecting room was also largely Im

preguated with organic particles, and & microscopleal oxam)
nation of the dust eolleeted remolved it into portions of white
and yollow filirous tissue, fibrille of volantary and invelun
tary mascle, fragments of epitheliumw, and dedwis,  In smoker's
alr, numerous globules of nicotine were obsorved, of » pre
eminently hurtfal oharsctar, Very similar 0 this was the
air inhaled by lnl-lud:ra,.ln which, besldes particles of collu

NEW BOOKS AND PUBLICATIONS,

EveEny SATunRpAY

Is one of the handsomest fNustrated papors ever imuod. The number
of Beptember 10th containe European war plotures—the Baden Prisoners
taken st Xiederbronn: French Soldiers Bathing at Nanoy ; A Prossian Out-
post; Saarbruck ; and some Reerults for the Sonth German Army. 1t has,
besldes, Doo portealis of Mademolselle Sessl, and Goorge W, Childs of the
Philadeliphin Ledger; » beantiful art pletare, Morning In the Desert ; and
three admirable summer pletures—A Plenle In the Woods, by A, Hoppls ;
Bammer Days, by W, J. Hennesy ; and On the Beach st Long Nranch, by
O, G, Buah. Altogether, it Is u firet-olass family lustrated wookly,

Inventions Patented In England by Americans,
[Complled from the * Journal of the C v of P'a 2t |

PROVIAIONAL PROTECTION FOR SIX MONTIHE,

1000 Lasen, ~F, T, Grimes, Liberty, Mo, July 21, 1570,

U0, < PRopuorios oF BULrnemio Axo Jyonoontonio Aninu nr 'i“'
PONATES 0F Porasn AND HODA, AND ALSO OF Unronisw,—11, M. Daker,
Now York vity. July 21,180,

LIS CAPPABATUS FOR THE MANUFAOTENR OF Gas —E. D, MoCraoken,
l,l J ;r wion, 1L B, Kirkland, sad Joseph K. Hosson, Now York elty, July
e 1IN70,

L0 Prarrons Wetonino Maomye~M, Kounedy, Now York oity.
July 3%, ¥

lar tissue, & narcotic ofl of very deadly propertios abounded

Minnesota, .....oooev.Winoma. ..ol Sept

Mississippi. .. cocvvnennnn JOCKBORL < - ov'asadn s ... .Oct. 10-15

Nebraska. ...............Brownsville...... «ee oo Sopt, 20-28

New England........... Manchester, N. H........ 6-9

NOWwTK o n & RS es s ravie saorens 27-30

New Hampshire, with New England, which see.

New Jersey......ooooees Warsley. < ouvesenens

g:lﬂh Carolina. . ........ lshl Sgonone zns — s(c)cl. {tﬂ
SRR S e bt Re A ringfield.......c0000

RSN, o5 o s o EwS 'l'pommo,(‘cnldn.........%ct. 8-7

Pennsylvania. ... ....... Seranton.....cconeevns 27-30

Quobee Provinees. ........ Montreal. ... vennsneseSopt. 13-16

8t. Louis Association. .. ..St. Louis, Mo........v....0ct, 3-8

South Caroling. .... ..Columbia 5 N

8. C, Tostituto. .. ..Charleston,

Toxns, Western, ... ..... San Antonio,

Normook)seviv o Burlington

VATEARIN a6 e b ot ot .+ .Richmond..... s Lol eh OV, = -

Wisconsin, ..., ...... o . Milwaukee. ....... o v Sept. 2750

Woolen Exposition. ..... Cincinnati, O.....Sept, 21—0Oct, 15

Washiogton Ter. ........Wallawalla. ..... «een o Sopt. 29-25

TN Cauprey STRETONING AND NATLING APFARATUR -8, Cooke, New
Yurk olty. Jaly 3, 50

LMD Troxs ~Joseph Hsmpeon, Newbargh, X. Y. August £, 18
LM - Lerory Mecnaxise ron Looxs. D, Loog sud 1, Preston, Pale-
view, Pa. August ¥, e

LAML - Maomineny POR FEEGING Sirmers oF Pares 10 Prixrive Paess
B ANborHEs MAaCHINgs REQUIRING TO nl BIMILARLY Vb ~Jobha P
Thomas, Drookiyn, 5. % Aug. 2. 1%0

LIS - Aawine Maouixg~<John Fanlding, New York eity Avugust 5,
wio !

I < Berining axp Aoxino Ligeoss, -5 11, U Lian, Gal veston, Texss f
August 5, 1¥0

.1 APFARATUS POR EXTIRGUIANING Finps 0. G, Whenler, Ohleago,
UL August 4, 160

LIV Lonstoarino Paokine ron Banwar Oannisok J w. |
. Jewell, Xew York vity, Auag. i, 1IN0 " b dhntale e

LW Pussenving Woon.~A, B. Tripler, New Ol ans, La,  Augsst
2, Il

LT Macmwm POR SEWING TOOTS AND Riome, O, Goodyosr. Now Yok
eity, August 4, 1890

LI, < mewing Maowrnn ~Hinkley Kaltting Maehing vowpany llalh.l
M At et 4, 10 v !

IR Ta A on KLEVATONS ~C B Sawyer, ¥itahharg W bare
A W, Brawster, Springhold, Muss, Aughst § 1870 L Dby ool

[Sepremser 10, 1870.
Business and  Persoml.

The Charge for Insertion under iAs Mead is One Dollar a Line. 1f the Nohe
txeeed Four Lines. One Doliar and a Half per line will be charged.

The paper that meets the eye of manufactarers throughout the
United States—Boston Balletin, $400 & year. Advertisements fic.u line
Serew Wrenches—The Best Monkey Wrenches are made by
Collins & Co. All Hardware dealers have them. Ask for Colline Wreneh.
Profitable Canvassing—* The Universal Sharpener,” for all

Table Cutlery and Sclsors. A correctly beveled edge ean be obtstued
by its use. See Advertisoment, =
A fine Double Engine, Boilers, and fixtures, complete, 2H.P,
drop and oot presses, lathes, ete., for sale by J. Dane, Jr., Newark, N.J
Blind Stile Mortising and Boring Machine, for Car or House
Niinds, fixed on rolling siate. Martin Bark, Agent, Lebanon, §. I,

Upright Belt Forge Hammers, Improved Drop Presses.  Send

for circalar. Charles Merrill & Sons, 836 Grand st., New York,

Wanted—The address of manufacturers of Music Boxes. Ad
dress J. 8. Brown, Coleraln P, 0., Ohlo. \
Wanted —Second-hand Hydranlic Press. Platen to be st

ot least 2600, by 361n; ram 1046, to 124, dismeter. Appiv to Joseph U.
Hewitt, 17 Barling Siip, New York.

Metaline—Paul Dunn, Owen Sound, Ontario, Canada, wants
to correspond with the marufacturers of metaline.

For foot-power engine lathes address Bradoerk Co., Newark N J.

J. R, of Leipzig, Germany.—It you have sent me the Scien-
tific Americsn, I pray you urgeatly to send me s more dlstiact sign ot
your existence, by writlng personally to your—Betty,

Builders—See A. J. Bicknell's advertisement on outside page.
Peck’s patent drop press. For circulars, address the sole man-
ufacturers, Milo Peck & Co.. Xow Haven, Ci.

Millstone Dressing Diamond Machine—Simple, effective, du-

rable. For description of the above see Sclentific American, Nov, 37th,
1809, Also, Glaxier's Diamonds. John Dickinson, 61 Nassan st. N, Y.

Scientific American.—Back Nos,, Vols, and Sets for sale. Ad-
dress Theo, Tusch, City Agent, Scl. Am., 37 Park Row, New York.

A New Waltham Watch, made especially for Railroad Men
and Eogineers,s fully described in Howard & Co.’s Price List of Waltham
Watches. Every one interested should send for a copy, which will be
malled to any address free. Address Howard & Co., ™5 Broadway,N. ¥,

Peteler Portable R. R. Co., contractors, graders. See adv'mont,
For Sale—One half the interest in McGee's Patent Self-boring
Favcet. Address T.Nugent, Morristown, N. J.

The best selected assortment or Patent Rights in the United
States for sale by ‘E. K. Roberts & Co., 15 Wall st.. New York, See adver
tisement headed P: Sales made on Commimion.

20-23
. 20-23 | Enterprising men wanting a genuine Patent Monopoly please

address, immediately, C. H. Hudson, 134 Washington st New York,

“ 507 Mechanical Movements"—Over 15000 copies of this
book have been sold. This is by far the largest Tllustrated table of move-
menty over published. An lavaluable ald to mechanics, Inventors, ote.
Price §1. By mall, $1'12. Address Theo. Tusch, 37 Park Row, New York,

Best Boilertube cleaner—A. H. & M. Morse, Franklin, Mase,

For Sale or to Lease—A never-failing water-power at Ellen-

ville, N. Y., & mile from of the Eltenville Branch N, Y. and O, Mid.
1and R. R, and only 8 miles from New York city, by rail. For full par-
‘ticulars address Blackwell, Shultls, Gross & Co., Kingston, N, Y.

Pilctares for the Library.—Prang’s latest publications: “ Wild
Flowers,” * Water Lilles,” * Chas. Dickens,” Sold ia all Art Stores,

Jupaness Paper Ware—Spitoons, wash basins, pails, milk pans,
ete. Perfectly waterproof, and will not break or rust. Sead for clrea-
Iars. Jeanings Brothers, 552 Pearl st., Now York,

“ Your $50 Foot Lathes are worth $75." Good news for all,
At your door. Catalogues Free. N.H.Baldwin, Laconis, X. M.

Tho Best Hand Shears and Punches for metal work, as well
as the latest improved iathes, snd other machinists tools, from en-
tiroly new patterns, are manafsctured by L. W, Pond, Worcester, Mas.
OMee, 9 Liberty st New York.

Wm. Roberts & Co., Designers and Engravers on Wood, 36
Beekman s, New York, would respeetfully annonnce that they are pow
m«lomﬂncﬂm&ulumndmtﬂmm
of mschinery, views of storvs, factories, trade marks, ete., ele,

One 60.Horse Locomotive Boller, used 5 mos, $1.200, Ma-
chinery frpm two 30Mtun and two Martin ballers very low
W, D. Andrews & Bro.. (14 Water st., Now York.

For solid wrought-iron beams, ote., seo sdvortisement. Addrees
Unton Lron Mills, Pitaburgh, I's., (or Uthograph, ele.

Kouffol & Essor, 116 Fulton st N.Ythe best place to get 1st-clasa
Drawing Materiala, Swiss nstruments, and nbber Trisugles snd Curves.

For tinmane' tools, presses, oto., apply 1o Mays & Bliss, Ply-
month, st., near Adsing st Brooklyn, N. ¥

Glynn's Anti-Incrastator for Steam Bofler—The only reliable

proventative. No foamingand does not attack metals of boller, Libers)

terms to Azente. O, D, Predricks, 87 Hrosdway, New York.

Cold Rolled—Shafting, piston rods,pamp rods,Colline pat.double
comprossion coapiings manulwotared by Joves & Langhtine Mitteburgh I

For mining, wreeking, pumping, drinage, snd irrigating
machloery, see adeertiement of Andrews' Patents in another column,

It saves its Cost every sisty days—Mitcholl's Combination
Cooking Move. Send for cirgalar. 1L 0. Mitchell, Chicago, 1L

To ascortain where thero will be a demand for new machinery

or manuiretursn’ sappiies read Bostos Commercial Bulletin's manatsc.
wuring news of the United Mates Terms $400 & yoar,

Faventions Examined at the Fatent Qoo ceelnvontorns can have &
careful seareh made ot the Palent Office lato the novelly of thelr inver -
Lhons, and reorive & report In writing s 10 the probabile suceess of the
apphieation. Send sketeh and description by wmall, Inelosing freol B
Address MUNN & 0O, ¥ Park How New Yark

Cavents sre destrabile It a8 Investor 1s sot fully prepared (o apply for s
patent, A Cavest afforda protection (or one yesr sgalust Ui lsaas 01 &
patent 1o another for the samo tnvention. Iatent Offes fae on Aline &
Caveat, 010 Agency eharge (or proparing and fitng the documenis fros
100 1o 11 Address MUNX & CO., #1 Furk Mow ,New York.




Seepremper 10, 1870, |
Answers to Gorrespondents.

UUBmPONDSNTS uM W“ recerve ansioers 10 IAelr leltors must, (n
" @ Aire o "wm to ke those who seek in-

happens, wa may prefer (o ad
EPEGML rrom.-ua mlum,br

émﬂﬂ‘ mature. Krﬁa“l

Aum»m howld be by

R, D. V., of Aln, has o horizontal engine, placed on a second
lloar. whieh doesnot noarly do the work It was Indleated to porform when
" first sot In 1ta prowent position. It has run for two years much Hghter
work thun 1ts real oapnolty, and upon the additton of machinery of
somewhat nxing oharaotor, on scoount of \ts Intermittont action, the vn-
gine fails to develop the power required, and what (6 was supposed Lo bo
able to porform, Our corrospondent 18 not sn oxpert, and wishes to
know the probablo reason of the fallure. Wa hazard the opinion that the
placing of sdditionsl machinery in the building has cansed setilivg, and
Tins tHrOwWn Lo parts of his onglne ont of Mao, cnasing groat friotion, and
thus diminishing the power of the engine to do nseful work. 1 the valve
onr WAA proporly adjusted, and the valve properly set at first, and
allowed Lo ramain w0, the catme wo have named s the wost probable
Thara are other eauses Which may nroduee such s resalt, but they can
only be noourately deterained by tndigating the englue.

G, B, of Mags.—Wo have read your note, and stand corrected.
As you polnt out thers Is an error in the reply toJ. 1. S, publighed on
page 188, eurrent volume, It s not ¥ that In wolghlng a load on &
WHZON by first wolghing the fore whools and then the hind wheels, that
Ahese whools should boar equal parts of the welght. The only condition
necossnry I8 thut the wheols should stand oxactly lovel at ench welghing,
A protty olose approximation could thus bo made to the weight, bat
completo acouracy oannot bo rélled upon in this way. There I8 an elo”
mont of error in the friotion of the axles o the buba, a8 one eod depresses
tho seale, and 1t e ovident that u perfect lovel Iy extromelyldimealt, If mot
tmpossible, to obtain where one palr of wheols rosts on an Immovable
Bune, and the other patr upon the platform of the seale.

U, B, of Fla.—From your description of the boiler in your
ohinrge wo Judge It to be dangerons, snd boeliove thet at all hazards you
ought to make publie the Mmots 1o cltizons of the town in which you liver
Thoe reokless oxposure of e by parslmonions users of steam bollers has
beeome fur too common in thix country, You will not in the end lose by
the fearloss porformance of what you deem to be your duty, Thisadvice
1a basad on the supposition that yon have * set down naught In mallee."
The fact that you still retaln oharge of the boller after having bocome
afrald of 1t somewhat detracts from tho wolght of your nssortions.

B. F. 8, of Pa—The power doveloped by a water wheel is en-
Mroly independent of the gearing and machinery. If yon wish to ask
whether the power of the wheel will be more economically applied
through o mustor whoel of equal dlameter to tho wheel or one of threo
fourths its dinmeter, we angwer that thero wounld not be much difference,
The Httle there wonld be wonld favor the larger wheel ; as tho higher the
volocity of the tooth in a gear tho less s its friction proportionately in
transmitting o glven amount of power if all things are proporly con.
struoted and adjusted,

A. G, and J. M., of N. J.—The velocity of a steamer relatively
1o the curront of wator in which she floats, with a glven number of revo.
Jations of her padale whoels per winute, I8 the ssme whether golng with
or agalust o current, The velveity relatively to a fixed polot on shore
will diffor in golog with the current, from that in golog agalost the our-
rout, by an increase of twice the veloclty of the current, the sume number
of revolutions per minute belng made In cach cane,

J. M. K, of N, H.—All kinds of glass.ware may be cheaply
colored during its manufactore,

A. M. W, of —Your query is answered in reply to H. A.
W, ofN.C.
D. D., of Mass,—The hydraulic device you describe will not

work.,

Recent gmt_iruu and Lorveign Xatents.

Tt

Wul Sor the goneral interest and in-
; 1} xﬂa ‘l’n guastions af o purely
ubliah wuoh inguiries, nuu-uw.
a tine, under the head of ** Dusi:

and page.

Under this heading e shall p kly notes of some of the more prom-

inent home and forelgn patents.

MACRINE POR BEXDING ANXD Suarine Forxs.—I. G. Batcheller, Walling-
ord, V&.—This Inventlon relates to improy ts in machinery for bend}
ing and shaping tho tines of hay, manure, spading, and other forks after
they have begn rolled, bammered, or otherwise reduced to the proper
glzes and lengths; und It conslsts In o very Ingenlonsly contrived palr of
bending and shaplog blocks, in one of which the blank i# placed and held
whilo the outside tines are bent around tho block for making them paral-
1ol with the Intermediate ones, by bending shdes moving along the sldes
of the block. The other blugk, wbich Is the counterpart of the first,
moves over the latter after the above bending of the side tines has been
cffected, and then the first mentioned block upwards agalnst the other,
by which the blank Is clymped between them for hnparting the requisite
curve from hoel to polnt to give the proper sor to the tines, This muckine
i# very simple ln constrociton and hes but fow movements, which may bo
quickly pertormed, It tierofore seems caloulated to prove a very line
portant sdyauce in the class of machinory to which it belongs, Sovoral
of these machines are 1o be vmployed by the Batchellor Manutaoturing
Company, Wallloglord, Vi, of which the inventor I8 & prominent otticer,

Woop Toasixg Larue,~ Frederiok Baldwin, Junesville, Wis—~This 1o«
vention relates to lmprovemoents in automuasie Iathes for turning spirally
beaded work, wnd 141 I an sttach t o the lmproved lathe, on
which patents wore grauted 24th day of Auguat, 1883, No. 21,210, and tho
18th day of June, 1867, No, 63804, for ivercasing or diminlabing the fued
when cutting apirals on tapered stioke, snd to vary the pitel of the spirals
secording to the slae, the wesme belog so arranged that the wachine may be
readily shifted to turo topered stioks or sticks with aniform dismetor
throughont, and when tapered work Is produced, tho alternste stioks fol.
lowing each other through the mandrol in succesklon will be worked from
the large to thoe small end, and vice persa,

Papprg Wuskr.~It, I Connelly, Phlladeiphin, Pa.~This invontion re,
ates to lmprovements In feathiering paddle whogls for stoamboats, and
consists in an dmproved arrangement of wheol or wheol tlm mounted ocoon.
trically to the puddle wheel and having tho cranked axles of the buckots
copnected Lo It for enuning the feathiering of the buckots,

Press.~Marshall Wallaeo, Littlo Rook, Ark.~This luyention relates to
Provements in prosses for by and cotton, and conslsts In an lmproved wr
rangement with u follower working npward and having rutehod teath on
Bl wtem, of iiog lovers with sliding pswix, also sliding holding pawls and
cceentrli lover for worklng the levers noting on the follower stem. The

Dyention wlso comprisos an arcangomont with the follower of counterbuls
anced welghts Lo ansint in ralslog it and to lot it down omslly.

SHALE HOLURS Aw0 Buank.~T., B, Poacook, Drosdon, Oblo.~This Inven:
Hon hsa for it objuct to farntal an fmproved shade holderand stinde whioh
may be Appled 1o i pe, gas buroaues, candled, oto,, and which shall bo so

¢ Conkeructod that tho shinde may bo oaslly adjustod at any desirod hight or
atany deslred Inclination, sud which shiall at the samo Hme bo slmple o
construction und convenlent in e,

CorToN Press.~W. W, Knowles, Bustrop, Toxas,~This invontion haa for
it obJoot Lo Lmprove the construction of eotton or biling JEORROR KO e Lo
enable tho pross to bo worked fastor thun s possible with Presson cons
structed 1o the ordloary mannor, (o sorew bolng run tn both dirootions by
the gontinuous forward movement of the driving shinft, ndapting tho pross

Seientific  merican,
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Bmuu CAXE BORAY R, —~ Alrldo Landry, Parish of Bast Daton Rooge, L°'

~This Invention has for Ita objeet 1o furolal a slic plo, convenlent, wnd ef-
octive maching for weraping and oultivating sugar cane,

Conx PuasTEn.~Lowls Wost, Goorgotown, Ky, ~This invention has for
Ity object o farnish an \mproved corh planter, simple in constroction and
effectlve In operation, dojong 1ts work nooyrately and well,

REMOYING PARAYFINE DRPOsITs FROM O1L WELLS AND Tix CRevioes oy
THE 016 ROOK ~James Diokey, Vouango, Pa<This lovension relstes o u
new and lmproved means of removing the parafing and other combustible
doposits from tho ol wells ana the erovices of the ollboaring rook leadiog
therato, and It conslste In burnlug out tho paratiine by means of oxygen or
other combustiblo gas Intradueed through the woll or otherwise In pipes*
Or by other moeans, aod fguited 1o the presence of the parafiue, the sald gas
belng Introdaoed by pamps or otherwise; also In affucting the removal’
but 1o a more Nmited degroo, by exploding the oxygon gus, tunlhur with
tho gan produced In the well.

WaATER Meren,—~Andrew Morso, Skowhogan, Me,~Thisinvention relates
to lmprovements In water moters, and connlsts 1o a combination with a
wolghted yalve to be rafwed by the wator to be mo asured, and the reglstor-
Ing apparatus of a graduated varinblo oam blook for oporating the pawl
of the roglatoring apparatus, & wator wheel for turning tho sald cam to
oporato the pawl, and an escapemont meohanlam for rogulating the motion
of the water wheel, all ko arrangoed that the reglatering apparatus will be
moved more or less secording to the amonnt of water pasaing through the
sald valyve,

Torrenors ¥oi Orn WELLS.~Jas, Dickey, Vonango, Pa~This Invantion
relates to Improvements in torpedoos for oll wolls, and conslsts In the
application to tho exteriors of the shalls of spring guldes, for centoring
them {n the wolls aftor passing below the lron casing, or in open wells.
The Invention alyo conslats in an Improved arrangemont of gharglog snd
stopplag noxzzles for charging the torpadoos, such ws wors patented
Septomber 14, 1500, with oxygon gns, Tho lnyention nlso conalats in ao bm-
proved mode of Aring tho torpedo by moans of & bomb or secondary lor-
podo dropped up®n the primary one, and provided with a discharging
spindle in the lower end, arranged to sct upon another spindle in the top
of the first for exploding a oartridge or other detonatiog substance on the
top of the torpedo and anothoer in the bottom of the bomb,

Warke Wonext.~V. M. Baker, Preston, Mino.—~This inveation relates to
fmprovements In tarbine water wheols, and consists In ceriain lmprove-
ments in the construction and Arrangomout of case, gates, buckets, and the
menns for notuating the gates,

CANAL BoaT.~Lowls and Charlea Hownrd, Watking, N, Y.—This inven-
tion conaluts of n bar placed atthe stern of the boat across the 1ear end of
the ohambor that contalng the propoellor, sald bar serving ss & brace be-
twoen tho gldos of the chambar; also as & gulde for the vertical sliding
POt in which 18 supported the rear end of the propeller shalt, and also as
A support for the lower ond of the rnddor.

Curren Bans von Mowens AND Resrzus.~Heury W, Mason, Hagers
town, Md.~This inventisno has for [te object to attach teeth to catier-bars
Inmowing nnd reap i in such that the teeth may be
Kept In place In the bar without the use of springs, screws, or any devicer
oxoept a groove and tenon or the equivalent thereof, and yet may be sep-
arately romoved from tho bar and replaced lo the same without dificalry.

CoMpINED CoRy P'LANTER AND SpEpXR, ~Willlam E. Fricke, Mexico, Mo.
~This Invention has for its object to furnlsh & simple convenlent and effec-
tivo machine, which shiull be #o consiructed that it may be convenlently
ndjusted tor plantiog or seeding, and which will do its work well and ac_
curately In elther capacity,

COMDINED CALL BELL AND VEsspn.—Nuthan Lawronce, Tsunton, Mass,
=This Inyention relates to a vessol thut may be nsed ae a3 glop-bowl or
sugar-bowl, from the bottom of which u tube projects apward within the
vessel; o atom belng placed within sald tobe, extending above its top,
pussing through the bottom of the vossel and farplshed with s Anzer-plece
At {ts uppor ona outslde the tube; the sounder of a call bell belng attached
to the bottom of the vessel, and while its tongue I8 hung botweon luzs that
extend downward from the top of the sounder, o a posltion where It may
be forced against the Inside of the sounder by thrasting the sald stem
downward.

BepsteaD.—~Francls Layaux, Monroe, La.~This Invention consists ln a
tester, to which two rods are attached beneath, one at each side, on which
rods are placed sliding riogs, to which the upper odges of the net are fast-
ened; there being 8180 a cross-bar thut slldes on the two slde rods, on which
bar are also placed some of the net rings, the whole arrangement being
such that when the cross-bar s moved on the slde rods to one end of the
tester, the net is folded together, und whoen the cross-bar Is moved to the
opposite end of the tester, the not ls oxpanded.

PrEss vor PRINTING OrLororus, TAnLxcrorus, ero-~—~Joseph Kraft
Newark, N. J.—This invention relutes to s now machine for printing de-
slgns of various colora upon the surfacos of ofleloths, glazed cloths,or other
fabrics, the apparatus belng even applioable to the printing of cotton or
silk goods. The Invention consists in constructing esch of the printing
oylinders with projecting types for making but halt the desigo, the other
reversed balf belng made by roversing the position and motion of the fab-
rictobe printed, The invention conslsts, ulso, In the use of & awlveled
framo for holding the fabric to be printed, the sald frama bolog reversible,
for the purpose of permitting the fabrie to be brought Lo opposite position
and motion, while the reverse half of the design Is belog printed,

Fryixa Suie~Edward Oakes, Rlohmond, Ind.~This Invention relates to
fmprovemonts in voessels or ships for navigating or salllug throngh the alr,
while susponded o it by balloons. The Invention conslsts in the combina-
tlon with one or more semioylindrical balloons, preferably with pointed
ondws and flat bottoms, of n sall of peculiar construction, & palr of aljustable
yulding wheels or propellers,and one or more Hiting and dopressing wheels,
under fmproved arrangoment calonlated to sunble the aperator o 20 gulde
and gontrol thoahip sa to cause It to ascond and deseond when required
and to move through the alr, In Hng or de Alng planes, In soy ro-
quired direotion,

AUTOMATIO TRAY PO LOWERING 10N, Boxus, k70 ~Charles Egnor, Cats-
KL N, Y ~This invention relates Lo a now apparatas for conveying goods
10 the holds of vessuls, or Lo lowor stores of bulldings, and s more partiou
Jarly Intonded for delivering blooks of 1oe from leehonses to barges. The
Invention in the binatlon of u ningod teap with a swinging ena
ploce, the latter arcesting the lee, whilo the trap s belng awung down,
When the trap Is noar tho lower position, the snd plece s arrested by o
natring or cord, nod allows the 1co to pass under 16 into the hold of the
bargoe.

WOORDERDING Maciin ke ~Tnmos K, B, Solomon, Rigglosyille, Pa.—~This
Inyention relutes Lo w new musohing for bending the follles of WAKON whools
a8 woll ne wlolgh runners, plow handlos, and other sultable artioles of wood.
The lnyention consists ohiofly 1n the uso of palr of ohalo deins or rollors,
WHIOH ARFvo Lo wind ap s palr of ehnlug, whoreby the ends of tho wooden
bar orartiolo to be bont can bo drawn agalnst the odges of & hending
bloek,

Doos Srmre=Jobn W. Kramor, Bloomsbharg, Pa~This invention reluates
Lo lmprovemoite in door, wonthor, or carpot strlps, snd consiats ina flat
motal or other stelp undeor the door, hoged at the ends Al one sige, and
baving o ok or yoko under 1t pivoted to the sill at one endand osnected
ut tho 0thor 10 8 rod conneotod with a spring In tho Jamb, which I8 acted on
by the door, when oloslng, to throw tho free Gdige uf tho sirip up to the
door,

Can CourriXa~James IL Froman, Plattaburg, Mo, ~This Invention re-
nwton Lo s now car coupliug, whioh b ko areangod thiat It will bo entiroly re-
1able, while the 0ars are proparly on the traok, but will camig an sutomatlo
anconpling when the oars ron off the traok, or down oyer the end of a
bridge,

MUCERING MACHOL=Dantol I, Ware, Athons, Mioh~This Invontion re-
Intos Lo 6 now miteriog mnolilng, whiok s so constrnoted as to bo resdily

Lo be worked by steam, wator, or othor power,

acjustablo, Lo out all kinds of mitors at any dgatred pitoh,

STAVE JoINTER~James ¥, Sayer, Maysowh, N, Y.~ Tlln o' ]nﬂ of thisin -
vontion s to make an adjustable machine for holdlng and Jointing sl sizes
and Kinds of staves, saet as ars nsed for bareols, as woll as those withont »

bllge, which uro usod for stralghealded eylladrio sl or conieal tubes.

BrADES AND BROYRLS ~Jaeol Caylor, Half Way, Iod ~This invention re
lates Lo 6 Dow muntior of sonstrooting the Yinde of » xpads, and, nlso, oA
novel method of socaring spades wnd siovels 1o Wie handles, snd Lo & nove
construction of the handles,

Carrne Braxoyxox~John D, %eott, Alviso, Cal.=The abjoet of thisin
vantion I8 o provide s slmple and eMelent device for operaifog and fasten

Ing the pivoted stanchlons by which horoed outtle are confined to thelr
stalls,

a8
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106,760.—Trouss BrivGe.—J. S. Adams, Elgin, 111

106,761.—Necx Tre—Moritz Altman, Baltimore, Md.
106.762.—LeBRrICATING BoX.—Charles Andrews, Providence

R. L
106,763, —GATE—Thomas Andrews, Warren, Wis.
106 7M —STREET Layy.—Theodore P. Austin, New York

106 “’.705 l—(‘omarvr:n HARROW AND RoLLER.—Timothy Bailey
yyom
“{Watem WmeEr. — Vincent M. Baker, Preston

106, M4166
nh.
106'&?7 _u“ 00D-TURNING LATHE.—Frederick Baldwin, Janes
e, Wis.
06,768.—SuAFT CovPLiNG.—M. S. Bassett (assignor to him-
self and L. H. Burt), West Haven, Conn.
106.769.—MACHINE FOR BexpixG Fomrgs—L G. Batcheller,
Wallingford, Vi.
108,7::‘0;—-bcmm—conn TicaresEr.—J. E. Baum, Philadel-
his, Pa.
106'7*1 —FIREPROOF RATLWAY CARS—G. C. Bestor, Peoria.

106 u..—memca GRATE—Frank 8. Bissell, Pittsburgh

Pa.

108,773.—TooraPick.—W. E. Blake, New York city.

106,774 —SHUTTLE-STOPPING DEVICE—Theodore Bosshard
Columbus, Ohlo.

106,775.—MacuIxE For UPSETTING TIRES—Wm. Bowden
(assignor to himself and A, C. Calking), Hamburse, N. 1‘.

106 uﬁ—\VAkDROBB BEDSTEAD.—Sanford S. Burr, Boston,

106 7‘7—S1'zu ExGINE. — Henry L. Butler and Thomas

Aa‘fl:_rhum Pitaburgh, Pa.: sald Chrlatle assigns his tight to said

106,778.--PAPER FiLe.—John Cash and Joseph Cash, Jr.,
Coventry, England.
106 7.0 —SPADE AND SHOVEL.—Jacob Caylor, Half Way,

106 780 —VELOCIPEDE.—J. C. Clime, Philadelphia, Pa.

106781 —DRIVING MECHANISM FOR SEWING MACHINES.—
John Cochrane, Jr., Maldon, Mass.

106,782, —UIrcuLaTING WATER HEATER vOR SteEsMm Fas
ExaiNes.~H, V. Coleman, Chleago, 1L

106, 7%3 —ic.\yl-'rox.m\a ~—James V., Cook and E. J. Crossman,
Anburp, N, Y.

106,784.—MANUFACTURE OF PAINT AND VaRNisn.—(G. F.
Cornollun. Westminstor, Great Britain,

106,785.—BoOK MARKER.—Edmund Cottle, Randolph, Mass.

106,786.—RATLROAD-CAR DUSTER AND VENTILATOR—]. P

Curry, New York cit
{Vunsu — Dwight Cushman, Hartford,

ing

106, :87 —WaATER

108 .88 —GATHERING DEVICE FOR SEWING MACHTNES.—Job
A. Davls, Watertown, X, Y. Antedated Augast 17, 1570,
106,789.—CREASING ATTACHMENT FOR SEWING MACHINES. —
J.A.Davis, Watertown, N. Y, Antedated Aug, 24, 1870,
106,790.—MusicAL ROCKING Un.\m.—('layton Denn, Frank-
rord Phlladelphin, Pa.
791 —ADJUSTMENT FOR Puare Rops.—Byron Densmore,
\-w York clty. Antedated August M, 1870,
106,792.—Warkn Ml‘l'l‘b:l!.—i!,) yron Densmore, New York city.
Antedated August 34, 1570,
106,793.—RemoviNg Derosirs Frox O, WeLLs. —Jas. Dick-
oy. Venango Clty, Pa,
106.794 —Torreno ror O WerLs,—Jas. Dickey, Venango

Cit
100 a.-Pucu. SHARPENER.—M. W, Dillingham, Amster-

100 7% -—Tnxalov Devicr vor SEWING MAcmyes.—G. L.
Dulaney .\lecluunc-burg. Pa,
06,797 —RoLLER TEMPLE FOR Looys.—W. W. Dutcher (as-
slenor to the Dutoher Templo Qo.), Hopodale, Mass.

106 :08.—1 BALI' FOR LOWERING 108.~Chus, Egnor, Catskill,

l()ﬂ 40.) —@ANG PLow.—Abram Ellison, Muarysville, Cal,
106,800.—Maniyg Exorse—John Eriesson, Now York city.
106,801, —MAXIMUM AND MINIMUM WATER GAGE—Gearce

Jordan Flemin Nu. m Lora Road, N
hnx.lund Nll. Ond, North Brixwon, Eogland, Pateocted in

106,803, l’oln‘. unn SPRINKLER,—
Msnu. Anleduu}ﬂ Aug, lﬂ.gm. T =N Phh Spﬂngﬁe]d

106,803 —MACIINEG FOR FORMING SHEETMETAL MoLDINGS.—
o G Flske, San Vreanslswo, Cal,

106,804 —ROTARY STRAM ENGINE on Puanp.—Qeorge Stores
;"ounnnbuu (analgnor to himeelf snd John Rosencrants), Plulu!a!phla.

106,805, —ForuniNag Sear.—Clinrles A, Fronch, Lowell, Mass.
106 806 --( OMBINED PLANTER AND SERDER—W. B, Fricke,

100 807 —(/Alt CourPLING ~James H. Froman, lesbnrg.
100.808 —~PLANE Quipk.—Michael Garland, West Fau Claire,

Win
106,800.—Loos,—L. M, Gilbert, Cow Run. Olio.
100.810 —Tonacco Rinekg—Oains W. Goslee, Glastenbury,

100 bn —Mik Coonkn, — Warren H. Gould, Manchoster,

00 818 —FIe BScArs~J. L Griswold (ussignor to himnlt
wud P K, Morrihow), Chie

100813 ThEADLE MOTIOR.—Chirlos M. Guess, Now Orleans,

L.
100 S14—Boor Axn Suon Heky —IL F. Harris and G, P,

nuy Ohtengo, 11l '
815, —ESCAIRMENT FOI WATCHES, ¥10, — Wi,
Klrhvac.Mo. el




Hrientific American,

Wumum I"Atx'n —and» (88 Ilolm. Brooklyn,

IM'},_('AuualL—J R Hiller (amsignor to himself and
Einett), Woodiand
"&—buu Kiux. —-lhvtd Hills, Richville, N. Y.

lmm—-(‘ovnmm Muran Anvrones wirn INnia Ronnen,
muﬁnlnum‘xu Rrumswick, N. J,

1 —LOW-WATER INDICATON.—U. M. Hopkins and J, A.

1  p Albion, X, ¥, Antedated Auc. 36, 1590,

W WATER AND Hicunynpssune INDICATON, -~
ﬂnl{wklu and John A, Stralght, Alblon, N. ¥V, Antedated

wﬁ;— nooy-cnoren Surronten.—Himm Hopkins Well.

lm —CorLonme Gux Bannrrs —Jamoes Spooner Howard,

Mazsfield, assignor tn Wmsoll, T. E. Grover, same place, B Adams, Jr,
wnd N, Carpenter, Am!‘bmnh Muse, Antodated An1 19, 1¥i0,
\

mn‘mt —mem.l.lm —~Lawis Howard and Chas. Howard,
Atkios

106 225, —Rouvnm —Saymour Hoghes, Hudson City, N, J.
106 83 —Ponranue Fexow—El Huot, Hartford, Iml
106,527 —Baxnnt.~G. M. Huntly, Gmnd Rapids, Mich,
lo«\m —FLUTING AXD SADIRON.~Clinrles Hyatt, Buffhlo,

wum —Wimnn Correg—Joseph Johnson, Marshalltown,
Tow

IOB.KIT—!A\ POR THE MEETING Rm. oF Sasnes—F, W,
Judd and G, M. Hubbard, New Haven, €

106, 831.—FaxNivag Mint.—Daniel l\luw Tivioli, lown.

100, 88¢ —PAVEMENRT. — John  Stafford Kelloy, New York

ity
106 553 —Corrox  Press—William W. Knowles, Bastrop,

Tesns
106834 —Maciveny For PRINTING OTILOLOTILETC.~J oseph
Reaft, Newark, N. ).
106585 —Dook Strir—J. W. Kramer, Bloomsburg, Pa.
106 896 —Cuurs . ~Hermann Kuhlmann, Cincinnatl, Ohlo,
106857 —Coxmixen Prow AND CULTIVATOR.—J. M. Landes,

sSoadars, o
106 838 —MAXUPACTURE OF PrOowsmAREs.—John Lane (as
'nnr 10 hllmnlr. C. I Bapgood, W.IL Young, and G, H. Laughton),
cago, 1
oom—sl GAR-CANE SCRAPER.—Alcide Landry, East Baton

ougs, La.
106.840.—( ALL-BELL AND VessgrL —Nathan Lawrence, Taun-

ton, M,

106,841 — Erxvaron—Alfred Lawton, Philadelphis, Pa.

106 842 —BrpstEap TestER—Francis Layaux, Monroe, La.

106843 —Crocx  EscareMesT—B. B. Lewis, Bristol, Conn,,
sasignor to himself and Welch, Spriag & Co,

10684, —ReEL yor DYEING AND Fixisurxe Siux Axp Ver.
vr\' l\m’xgu:lxee ~Edward Mafat, Xew York city. Aontedated

100.8&: —(‘O\MUCTIOV or Brusups, — John Marchbank,
100»«; —Mzmc.u. CoxroUuxD.—Ann Augusta Marsh, Frank.

10({8(. —Dbarm Car BrAxe—Anthony 8. Martin, Wash.
ugton,

106,848 —Caurys.—G. H. McGlothlen, Chariton, lowa.
106,840 —CoMBINED Inc: NuUT AXD Sruice Bar—Robert

, assiznor 1o Wlmeelf, Charles A. Woods,
irr. Eavensa, Ohlo, and Thomas Johuston,

Allegheny, Pa.
106 850 Morprxe FLask—John McLaughlin (assignor to
nimeelf and Jacoh Appic), Philadolphia, Pa.
.&Sl —TEEATMENT OF GUANO AND THE MANUPACTURE
¥ exrizazess. ~Campbell Morfit, New York clty.
108552 —WaTeER METER.— w hlone Skowhegan, Me.

100 8.»:5 —Wasmine MacHixE—Russell S. Morse, Chelsea,
100&54.—11!0‘: Brinping.—Thomas W. H. Moseley, Boston,

106,865 —Brimar.—T. W. H. Moseley, Boston, Mass.

106 856, —Hoop ror Praxiye Maciize—B. D. Mott, Green
1aland, assignor 10 himself and Hurcourt Mott, Troy, N. Y.

08.857 —Lunricaror.—Charles Nelson, Brooklyn, E. D.,

100858 —AN™MAL Trap.—Abner Newton, Darby Creek,
106 ﬂ.w —CorTOoN-SEED PLANTER.—Henry Nicholls, Fairfield,
lm.‘o'uo.—()scn.m'rmo StEAM ExGINe.—August Nxttinger,

Jr., Pulladeiphia, Pa.
106, 61.—CoMuixariox S Door.—C, H. Noyes, Brooklyn,

Mo X
106502, —AEniaL Can.—Edward Oakes, Richmond, Ind,
Autedatod Auzust 35, 1530,
10%6\ ~—APPARATUS ron PRODUCING GAS FROM COAL.~
O'Meara, Brooklyn, N, Y., assignor to himeelf, J. F. Preston
vrzlgébﬂfhx )Iucy. ‘and A. E. Fryer, assignors 1o Uniied smu

100 B(H.—Cm:rn'.\-ron.—B F. Osborn (assignor to T. H.Jones
& Co. ).hunmlo.'renn
06 —Eagrn Scraren.—Silas 8. Owen, Stewartsville,

Mo.
lwm—lw Spang HorpErR—T. B. Pescock, Dresden, |1

lw.ﬁo: —OpPERATING VALVE—A. L. Pennock, Upper Darby,
locm.—Cumm Praxe—Russell Phillips, Boston,

108.809 —SCALE FOR Snowxsq WeieaT AND Price—W. H.
Pulnney, Pawtucket, B,

106570, —\\r ASHING M;wmxz.—lohn Prehn, New York eity.

106.8“1 —Cm‘et\(; Woor. — Emil F. Richter, Berlin,

10(!5572.—?3535 ¥or SteENCiL PrixTiNe.—H. W. Rudolph,
misville
msm —TrEADLE MoTION —George B. Safford, Burlington,

100 ur&——s-rn x JorxTER.—J. F. Sayer, Mwomh. N.X.
100 875.—CoMPOUND OR “ ROUeH STUFFE” TO BE Ammn TO

Canniace Bopres, evo.~Edward Scharnikow, Margaretiville, N, Y,
Antedated August1d,
106 576.—CATTLE STANCHION. —John D. Seott, Alviso, Cal.
106,877 —CoMPOSITION FOR BLACKING STOVES, ETC —'I‘ C.
Soottron and Sidoey Plummer, Springfield, Mass,
~—Liquin Merer.—H. C. Sergeant, Newark, N. J,,
u-lxnor 10 Willlam Tobin, New York cit
106,870, —Mear Cuorrer.—A. R
and Jokn Deming), Salem, Ohilo,
104,850, —MACHINE ¥on BrExpise Woop.—). K, B. Solomon,
1igzlesville, Pa,
06881, —AvpiNG Macmise.—C, . Spear, Gardiner, Mo, ns-
signor to BEugene Hamphiey, Chelsen, Muss.
106,882 —ProcESs ¥or MANUPACTURING PLUG TOBACCH.—
O EE T Eon R damienseiy Patr Lariler o York c)
- 3 ACCO MAoHINE~L. W.Spe
to Peter Lortilard), Xew York elty, RSGRar (Aegrame
100 534 —VALVE ¥FOR PXEUMATIC DRAW 1X OROAN.—Adam
Stoln, Westfield, Msss,
100 555 —COMBINED STOCKING SUPFORTER AND SEELETON
WAINT . ~Angusts M. Stiger, Brookiys, X, Y.
N. Y.

fu or (assignor to himselfl

108 886, —Conx s Exoixe.—Jolin Storer, Peckskil),
Antedatod August I¥, 1550,
00857, —S100K Can—Zadok Streot, Salem, Ohlo,
100 888 —Srock Can—Zadok Stroot, Salem, Ohlo,

" 106880 —Coumin D FURNACE AND TEAKRTTLE.~C. L. Tay
Jor and G, O, Setehall, Greenville, Coun
100,590, —Cunrars FIXTURE~Charlos M. Thiclcke , Chilengo,

1,
100.'4" ~HAanvesren~John 8, Troxel, Greg nulmru ",
108, H'IY—U»NI'MLAH s At Forar HaMsen,—Charles \'uyll

Ne ork oy

106,598, —H 3y AND Corrox Press —Mamhall Wallace, Little

Toek, Arkansas,
100,804 ~—M ey MAaoni.~Daniel B, Waro, Athons, Micl.
li)Ilmiv‘-—l.xu'rmuu K GAS PXNDANTS, »-Hmr;n Warnor,
]l)')’;i‘:ﬂ"m!‘i‘)‘x';“. ,‘\m.,lu d August 2, 1850,

~SEEDING | —
o O, Watt ‘m:‘m 'l:"‘w” \“\’l‘l' Praster~Jos, B, Watt and

106,807 —K x1vi AND Fon
K ( —Herrma 2\
Kad FTdrich Wegnar wos s .n)\‘\I IR, crrman Wegner

.

106, ﬂW—( onN PLANTER. —-Imwla \\ ont, ﬂmreo\mvn Ky.

100,800 —S1eam quxn AXD PoMr—~Ueorge W Inghoun,
Jr., Misabaret, Pa

108,900 —CLAMP . —Leovi Wharton, Salem, Oljo,

lm om —HenLnovsniso Macmse~J, ¢, White, Anburn,

IOU 00‘.' —RBuusit~John L. Whiting, Boston, Mans,
106908 ~Hanvesren—0D, D, Whitker, New York city, an
-llmvr 10 0. Metibes, fur one half of the invention. Antedatod August

106,904, — Posr —Martin Wileos, Sacramento, Cal,
106,905 —~Menioat, Comprousn.—Wm. M. Wilson and Dallas
5. Denton, PFolk connty, Mo, ~
106908, —FoLpixe Tanug.—~Albert Windeck, Pooris, 111,
llll,ﬂﬂc.-T;\l'l'AnlA?l‘u you TrEATING CLUB Fary, —Ueo. B,
Wood, feago, 1N
008, ~—H A B0 W, ~Stophen Woodard and Albort Woodard,
l-nmll nd

lw non —BLACKING Box axp Brusi—C, E. Yager, Hudson,

ms.mu.—\\ 00D PAVEMENT. -—llnnr( J. Alvord (sssignor to
hitaself and O, K. Bishop), Washington, I

100 81T et Daiel Andt, Cleveland, Ohlo, Ante
dated Angust B, 1¥00,

106,912 —Maomxgi vor Packing Froun—B. F, Bashor, Car-
ter*s Depot, Tenn,

IOMH:S —~Track Livren—Joseph M. Batchelor, Foxeroft,

lOﬁ‘Dll.—llms'rmn Arpanratue—>M. K, Carponter,Clncinnati,

Oblo,
106, OI.'SI:"Tnmrmo Acio Tan rrom Coarn—Gervals Chey-
rier -
108,916 —HAY Losnen—David Clagett, lhgrmmrn Md.
106,917, —AvroMatic Gare.—James B, Cottom,Da , Ohlo,
106,918, —Fenriazen —B, R. Croasdale, Philade phh Pa.
Antedated Aungust 19, 1870,
106(910 —HoLLOW AUGER.—Austin F. Cushman, Hartford,
onn
lmuﬂ"ok«)—!-’.\ﬂl!luo yor GARMENTS.—Joseph E. Dallén,
oo

106,991.—CasE STAND~A. Do Puy (assignor to R. Hoe & [P

Co. ) New York ey,

106 —Duvnmuuw Macmise—Jos. Dill, Grand Rapids,

108 9°.3 —Liguip StaTixe ror ForMmine Brack Boamps,
1o ~W. W, Dudley, Centreville, Ina.

106,924 —APPARATUS FOR THE MANUFACTURE OF ELASTIC
Fanniosn.~C, A, Enslgn, Nanestuck, Cond,
025, —COMBINKED SPOOL AND NEEDLE THREADER.—Geo.
P. Farmer, Phlladelphia, Pa.

106 N —Srun’ ExTRACTOR.—Enoch Farnsworth, Sabbath

lOG_,SﬂL—;Arumrcn ror SATeRATING FELLIES WITH OIL,

ans

106,928 —Sasu pAlﬂnﬂm.—-Hmry Fickel (assignor to him-
self and D. G, RBrows), Dayton, Ohlo.

106,920.—Crunxs &ioea (inscon, Malvern, Ohio.

106,930, -MACIHNB vor TONGUING AND GROOVING.—Peter
m&he. :o n.::. :‘ P, Thowpson, Waynesboroagh, Pa; said Thompson as-

los.ssL—MAcmxl YOR Rommc FeEuLies YOR WHEELS,

Goshen, 1nd
106,932 HEAD BLOCK. —Henry H. Grindley, Auburn, N. Y.
106,923 —TackLe Brook.—Joseph F. Harcourt, Cincinnati,0.
106,934 —Corspr Srrine.~T, A. Hares (uaignor to himself
and C. Van \e-). New York et
106,935, —CHURY DASHER —John Harris, Palestine, TIL.
106,936.—CAr CourLiNg.—Charles M. Ho.g Nassau, N. Y.
106,937.—Sasi AND Brovp MacsiNe.—R. D. Hobart (assign-
or to himselfand J, V. 8lmmons), Binghampton, N. Y.
106 988 —D1e ror ForyiNe EveELETs—Esek Tallman and
N. G. Hoxsle, Providonce, R.1,, adeainistrators of David K. Hoxsie, de-
, assienors o Waterbu y Brass Company apd American Fissk
and Can Company, Waterbury, Conn,

106,930, —~MACHINE FOR ING OUT THE Em or Eve.
LETs.~Fs0k Tallman and N. G. !onnle. Providence, 1. l.. administra.
tors of I, K. Hoxsle, dl!u nor! &)’ Brass Company
snd Amorican Fiask and Ca; mpmy. aterbury

106.940 —RAILROAD-CAR VENTILATOR.—W. H. Hunt. Bolton,

106 941 ‘—BurEAU.—Cheney Kilburn, PhUndulphh, Pa.
106,042, —FASTENING FOR POLICEMEN'S BADGES.—Thomas
l(lrk atrick, Now York city,

—SEWING MacEINE—J. L. Lake, Brooklyn, N. Y.
1oe.au—vAmu BaTe APPARATUS.—U. L. Leeto,Owego,N.Y,
106,945, —~MACHINE FOR CUTTING AND BINDIXG GRAIN.—S.

D, Looke, Janvaville, Wis.
106,948, —COOKING STovE—~W. B. Mackenzie, Cincinnati,

106 O-h —Su1rriNg CARRIAGE Tor.—0, E. Mallory, Batavia,
106 0-!8 —Hanvester CurTer.—H. W, Mason, Hagarstown,

Md,

loovmn —?ﬁvowme GRAIN SCREEN,—I'rancis Mills, Mount
ornon, in .

06.950.—Fgeper vor Grary Drmun—M. L. Nickels (as-

$Znor to himsolf and Thowmwas Nickels), Dunlspaville, nd =

106,951 —MACHINE FOR MAKING Wink BeLLs.—R. W. Nor-
ton, New Hayen, Conn.

106,052 —PackaGE ¥or TeEA AXD Corree.—Henry Oden-
Kirchen, New Haven,Conn,

106,953, —RAILWAY Car SzaT.—J. M. O'Neill, Clinton, Iowa.

106,954.—BED Borroa.—0. 8. Osgood, Burlington, lowa.

106,955, —~LATOI YOR GATES, ETC- ~—William Patton, Towan-
da Fa. Antedated Augest 35, 1850,

106,950, —CULTIVATOR. Rl Payne, Raceville, Pa.

106.957.— W ASHING MAacHISE.—L. To Pock, Portland, Oregon,

106,958, —WatEn WueeL—W. S. Place, Charleston, Me.

106,950, —Lusricator.—Hugh Pringle, limnpolnl NaX

106,900, —SAw MinL.—Chester Purdy, Bedford, Ohio.

106,901 —Grarx Bix.—Fitch anmond Cleveland, Ohio.

106.042.—WarEr WirgeL.—J. R. Richardson, .\vwclstlc Pa.

106,008, —Srasmse CANCELER,—G. B. Rogers, Boston, Mass,

106,904, — APPARATUS  FOR PrremiNeG  BARRELS. — Louis
Hohiulze, Lonlaville, Ky,

106,900, —81EAM  GeNErAToR.—Thomas Sharp and €. 8, 8.
Grifin, 8alem, Ohlo,

106,006, —~Prow.—J. M. Smith, Haddam, Conn,

106,007 —8Sky-Lionr.—S, P. Snead, Louisville, Ky.

106,008, —~APPARATUS FOR H EADITNG, ET0, FOR SEWING
\l Ay s~ W, 5, Soyder (aslgnor to the W hrvlor&: Wilton Mannfao:
turing Company). ridgepory, Conn.

106,964, —‘\xl yoronr Vemenes—A. J. Straight, Richland
Contre, Wi

100 107()—1)} wi.—C. W, Titus, Philadelphin, Pa.

100,071, —BURNER yoRr LocoyoTive HEAD-Lianwrs.—A. C.
Vanghan (assignor to J. M, Sellers und A. K. MeClure), I’mlndrlphll Pa.

100,072, —FeEp WAaTer Hesater—Gardner Waters, Cincine
natl, Ohlo.,

106,973, —CoxprNsin.—~Friedrich Wegmann, Naples, Italy.

106,974 —Poyr Vauve—G, M. Weinmann, Columbus, Ohio,

106,071 .—\nn\\ AxD Ferp Corres.—August Werner, Buf-
falo

lml'mi _( ‘onN PLANTER.~Lucins Winston, Pontise, 1.
106 977 —COATING TACKS AND NATLS WiTh Corrgn,—H, W,
Wright, Taunton, Msss, asignor 10 Albert Flold h«\(u:upuy
lmm.s »—\l ACIINE FOR ELOXGATING AND SPREADING SAW
John Orm, Paducab, Ky.
Il)l) 1;,“ ~uuuul. POWER AVPARATUS,— Abralinm Guanr Rich-
mond, Ind,
mu,nm S rNG Foi BrnK—( Imrh w Rich (nuigmor to him.
o1If and 1. 8, Mallory), Poughkeopsie, N, Y.
REISSU }-4
4,100, —8roK Macinxt~R, H, Boynton, Osahikosh, Wit~
Pistont No, 08,100, dated |u|l|l|||\ 90, 1500,
4110, —Division A~Pusi ~—John Broke nshirg, for himself,

Kingston, Canada, and Gt ln _‘ Uoble and J, D, Mactirlane, ssslgnses of
John ll. \ ns l\r-,l' we "Atont No, 50005, Aated Aungust 11,

T | e N 1,39, nt lt'lunr) (wn

[Ssmm 10, 1870.

John Beokensh 0.90.905, dated Au- ",

4.112.—Pnuno .g’lm—‘l

4 Il&—Amm m:ﬂ‘%“m%

e
AT oTealer A DESIGNS,

‘mr—C“m Parrens.—Jonsthan Crabtree (assignor 1o
Neomley & Bros.),
4.am —CAnniaGE—A. 8.

4,907 to 4,808, —CLOOK CASE.~ % Dua.%awg!.!..

-Inor to Waterbury Clock Company, Waterbury, Conn. ~ Thres Pat-

uno —Coat A¥D Hat Hoox.—W. R. m
4311 to 4 314 —Canver Puﬂ.n’-m :

4,8:'1;“'".' OmnPa Kloan), Ph h (assig L b l
or o7 F‘mum.—ﬁ-qmmm
Neow York elty. Mﬁl m
4318 -('mmou-amul Roobuck and John Roebuck,
:ﬂm—:f&n'ﬁ'n Doon or A Cookixa Srove—L. A. Shep-
w”?'rum R'umm—lhﬂd Stuart Lowis Bridge
4. ‘ —h}tou:‘ or AN Enaro'amma- Wallaeo
4800 CANRIAGE BOOT o ﬂmw to Wells,

Crittenden & Co.), a
4325 —CARRIAG f)oo-" D. W. Thomax
J. W, Button, and James

EXTENSIONS.

88, — R ork city.—Lot-
un Pgmgto u.ln.uudunno.l.zul-laio. 9, dated
lucnms FOR MANUPACTURING SPOOLS.—
of Fitehbarg, Mass — Letters Patent No, 15
Warer W. 8. Carr, of
&mwo 54T, dated August 5, :mlo. J-ll.

w e
Onre 'Al,l.lm. Hezokinh Bndfmd olwhg.h..—lm

LIGHTNING ww—m:r llm. of Indianapolis, Ind—
Lo Kxisce Lovi & vetil ‘m Y—Letters Patent

No. 15540, dated A
o. ugust 19, J of Rockf )

muo.mmm

GREAT VAL'U’E

?AT£'NT .

nolnnnmutofnmllmofm
(mlcr return than
nv-"'zlml mllonl- n-lll

lloc. md oﬂien. rio n -.—u--n
yontions, u?
vrho have realized m‘
sand dollars—and a mu mudu who h )
ﬂom \un { <five thon l
-. |r 1?[: lnvenuon b pmux:gle. Tul
formation, is either tO prepare
et asicir i Kk ee
arience nELHO! a l
In this connsetion 1hvontors ra INOrtIce th ®

MUNN & CO.,

Srientific gmzﬁrm
37 Park Row, New York,

d in the bulnmotﬁollcm ;muu T No! twen!
{1 t
have the mos emo “ mnnna"?u

}‘l'un been :n
O YOArS,
neu?:f any concern in the worl
more thag

50,000 mvzmous.,
And propared the'papers for more than
25,000 APPLICATIONS

For Patents duriag tho last guarter o

Fortho pest ten u‘.l'&} lldﬁ: f%h"mc Offico by them, are
about OXE Tuinp of the rnum unlumo ap e find. cct:
ofspeetreatior writors and o AT aro inade Mﬁ' ort
Patent Office, and are men npable O nnderlng Iho service 1o the ln-
vontor, from the cxperience practically in tha

Patent Ofice

MUNN & CO.

Offer thelr services in preparing

Specifications nud Drawings for Patents, Caveats, Res
issucs, Designs, Trado Marks, Extensious,
Interferences, und Assignmonts,

Thoy also prosecute
f(swcrgn fmpucxrlons.\

klunn tor or lmmmt

Which have been improperly prepared b

firer, Boel e
10 Cnsen 1l

1 ! uld bear in mind g nts Are ofton womlm

m‘?\‘é’é'ut'.ﬁ&’i‘ih.n lr: thy 1nlu~d I‘u\ nm um mduccd ?‘o hrﬁ;

“E"

th now obtalned in England, u 00
d:'(; u.' :ronm'n the means of MOost persons to pa'lm thdr?nroumu road,

Yor instruotions codeerning
FOREIGN PATENTS,

REISSUES,
INTERFERENCES,

MINTS ON SELLING PATENTS,
RULER AND PROCEEDINGS AT THE UNITED STATES
PATENT OFFICE,
THE PATENT LAWS, FEES, ETC,, SEE

<« EINTS TO INVENTORS,”

Which 1ssent free hy mall on spplication, Advice free.
pacHtial,  Address alle oulmunl!ﬁlom W Everythlog con

MUNN & CO.,

FURLISNERS

SCIENTIFIC AMERICAN,

37 I’m-l.'“lfu'm, New York, -

4,111~ lmmnn “——-l" M~ Johu Ilrnkuwhirn for himsolf,
Klugston, Canads, sad George Goble and J, D, Macfurlane, assiguees of

Ofce in Washingtan, corner of F and Seventh stroots,

)

W




ed In the same number of circulars, and on & sheet of pa-

‘class In p

Seeremser 10, 1870.]

MECHANICAL ENGRAVINGS,

Such as embolllah the SCIENTIFIOC AMERICAN,
are gonerally supotior to those of any stmilar publica:
tlon, elther in thix country or in Europe. They are pre-
pared By aur own Krtists, who have had long experionce
{n this branch of art, and who work excluslyely for us
The cont of & Arst.ciaes engraving, donn by 00T own ar-
Usts, and printed in ono beae of e Sclentiflc Amer-
fean, will amount to less than one-balf the sum (hat
Wwould have to be ¢xpended o 3 poor Ilinstration, print-

7 1 alze equal 10 one page of oar Journal. A printed

has no permanent value. Thousands of vol

of the Selontific Amertenn are bound and pre-

scrved for future ref: Dealides, we et that

every lane of our paper s read by no fower than one
hundred thousand pervons.

To Advertisers.

Al good business men, before spending their money
upon sdvertising, are in the hatut of lagquiring about the
oharscter st extent of clreslation enjoyed by the Jour
wal that solicits thelr patronage. In this respect the pub
Mahers of the Selentific American challenge the clo
soat serutiny—the fact will show that thelr terms are
much lower than those of any other foarnal of the same
portion to the t of eireul

Partios who desire to bave thelr mackines Hlastrated
can address the undersigned, who are also propared to
wend artists 10 make skelches of facturing estab
Tshments, with a view to thelr publication ln the Scie
b v MUNN & €O,

37 Park Row, New York,
.
Thevalue of e STIXNTIFIC ANERICAN G4 Gn Sdeertatng

matium cannot be over-estimatel. I circulation (e ten
tinger greater than tAat ¢f any smilar journai now pud
Behed. It goes Wio all the Rates and Territorics, and iy
vead in il the principal ¥drarws ond readogrooms of
the workl, We invite the aftention of those wAo win o
make helr dusiness tnowen, Lo 1A annezed rales, A bue-
RSt MAn WAnts 0mctAing more LAan 10 we Al adreriise.
ment in a printed nowapaper.  He wanta drosiation. U
48 worth 3B cents per line to advertise tn @ paper of three
ousand circulation, & is worth §3°30 per line W adrertuse
% one of tAirty thousand, -
BATES OF ADVERTISING.

Back Page = - = - $1°00 a line.
Inside Page= = = = - 75 cenls allne.
Eagrarings may Aead odrertisemenia G the same 13 per
Une, by monsurement, ar A letter-prest.

PATENTEES, INVENTORS, MANU
Eoie

1on.

AND mm—c.soé ﬂ HOLLO-

No. 3l Soho Square, London, England, s prepared

%o take bold sad introdece tato ihe Bnclah and. Eaat

& MAr such articles of merit as the, proprictors

way desire to extend the sale of. A long residence and

large business tion in Lond bles Mr. Hollo-

ux to those desiring his

Bost referonces in Unlited States given,
GEORGE H. HOLLOWAY,

nare, mdongnglnd. or to care of M.

er OMce, Phlladelphia, Pa.
000

ﬁxn ACCIDENT INSURANCE COMI'Y, of

0!
way to offer nnustal advan
services,

R0.31 Hono
E,

RAVELERS

B. MUC

Artfo . Cosh Assots 81,500,000, Grants
D ‘6\13}1 Pollolea of all
o weonelty, Jow rate,
rlt T cauning
(clos written by
an padd
0

!
or Six Yours

00 per dn{ or 8

7
in bon‘enu 1o poley

" The Best War Map!
Schedler's Larg_e Topographical

MAP OF THE SEAT OF WAR.

With Plans of the Fortresses of Paris,
Metz, and Strasbourg.

Printed in 8 colors ; monntaios brown ; rivers hloe § the
pames of citles, towns, and villagos, ralls
ronds und rosds, ote,, bisok,
Sire 222 Inglios, folded 1n porfu-l form 5x74:1n.
Cowprohonsiye, abundunt in dotails, aceurate,distinetly
fegible, and ornwmental.

Sent postpald on reoeipt of prico of 1 Dollar,
Large Discount to Dealers, ablished by
. EIGER,
22 and 20 Frankiort sk, New York,

Riders Automatic Cutof
Vertical, Horizontal & Incline Engines.

MANUFAUTUNND BY THE S
Albany st, lron Works,

'
Handren & Ripley,
PROPRIETORS.
Offlee, 190 Wushiington st,,

Ty e

New York.
The sdvantages obtained
by these KEnglnes over
others are ;. Economy of
1unl and space, perfect regs-
ulation ofspeed by cul-off,
simplieity of design, ane
non-Hability of derange-
ment, reqolring no more
carv thab vommon ongines.
Alsa, Patent Alr Front
Holler, which will save 25
‘v"r cont aver the ordinnry
oller in fuel, being  as
durabio and mors snfo than
othors, )
.h"ﬂfﬂllllvu Pamphiots & 9501 TNE
Price Lsta mafled froo on sl [k
applioation to the proprie. = =4 y
Lo, - “. t ¥
— R aah. 4

Tel "{I"'(l))h Contractors,

,)l;.'l(ﬁ INS or ('umrmnlc-n disposed  to enter
e 1n the ‘U pliad sior, e bullding of a Telegraphic
are requested "Inulnl‘u‘u’hu\l'a‘«"::lm:n".('l:'ll.;:‘H‘.‘.I“?ll;'n“::

Perez, Colum) M) J i oot
Yorks Firstolass h'l!";‘n'.l‘l'l .’a !:':;nlln"-‘l., gkl s

G A S,

BAVE,

CHEAP,

th

Made from Water, Acld, sl "\_“," ILLTANT,

oty aad Angarbin Cr st 887 iondway, Now
MeKnwight & Wallace.

{HUCK LATHE with HOLLOW SPINDLE

J swinga §§ Inction, cost 8560, Good ws now sod for

Sientific

)KIANTHD.—A Manufacturer to put ap » |

New Plow, Planter, and Caltivator, just Patont
. Tho proprietor wili be grrunl and superintend the

ma of the above, and Tarniah funds as it may be
- The manufscturer puiting up the above plow,
planter, eultivator satisfactortly snall have the ‘.er
e mannfactoriog them. Propositions invited.

Adg "B, DOUKNE, Now [bheria, Pariali of Ibaris, La,

M l".ullf maode with our Stencll and
Kex-Cheek Outat.  ¢B~ Circalars Free,

STAFFORD M'FYG U058 Falton s N.Y,

Payne’s Patent Cotton-Seed Linte

W clean more Cotton Seed per day than any maching

in use, and wake more Lint from it Masafactared by

POUTHEERN COTTON GIN CO,,
Bridgewater, Masa,

ILLING, TAPPING, CUTTER GRIND.
ing, and Rev. Head-Berew Machines, Gang Drille,
{1 t-Ameﬂa Drills, %0 and 20 Table-, Engine Lathes,
12,19, 20, M, and Y50, swing, Speed Lathes, (2la, swing,
Crank Planers, S0, stroke, 3, 2, and 2 Ln.x4% (o 1001
Plapers, ready for delivery. Other tools for sewing
machine manufetarers and mackinists’ s, of excel
fcnt deslgn workmanship, inkshinz by
TUHE FEA & WHITSEY €O,
Hartford, Conn,

State and County Rights for Sale of the
Most Saleable Invention out!

SOLLIDAY'S STOVE GRATE.

ATER WHEELS-Powerful, economical,
aod damble,  P'ricos moderate.
VALENTINE & CO,, Fors K

, N. Y.

‘e:rij—/vys AALEL] S ]

Patonted, May 17, 1870,

Thls Grate has an sdjustable sliding bottom, whieh
when burned Into, can be roplaced by a new one at nalf
the cost of & whole geate. Desides, It offers a groat con.
vealence In the asnally disagrecable matter of remoy-
ing ashes and cinders.” By this improved grate the en-
tire accumuiation of & day may be Hfted ontin s mass
by stmply withdrawinz the slide and depositing con-
tents in such receptacie as may be at hand, without the
ustal annoyance of seattering dirt and dust over floor,
and withoat necessitating the use of poker, shovel, au
fingers, a8 at present,
== éver{‘ 11y will want it. Five States sold with-
in four weeks from the date of the kauing of the patent.
State and County rizhts for sale, .\ppl( to
GEORGE H. RUPP, afieatown, Pa.

ey G e

R Family Use—simple, chupb reliable,
Knits everything. AGENTS WANTED,

(,'ih‘ll{ll'
(f EE. Address HINKLEY KXNIT-
0., Bath, Mo, or 19 Broadway, N.Y

PATENTEES

ho have falled in their efforts to disroao
of thelr rights are Invited to consult us, elther
personally or t-{ mallfroe of charge. Many valuable ind
ventions are l‘y ng dormant, for want of proper mansgo-
ment, that might realize a fortune for thelr owners, ||
lueod In the h?nd- of competent agents, nod brought Lo
hoe attention o cnlnllnllnu. Weo necept only those show-
Ing dectdod merlt, as no othors can be negotiated. A
cuandid opinlon ean therefore berelied upon, Commis
slons de { upon incloso stmp for fall
information,

References on u‘mllullnn. E. E. ROBERTS & CO.,

Consulting Kugineers, 15 Wall st,, New York.,

WOODBURY’S PATENT

Planing and Maiching

and Molding Machines Gray & Wood's Planers, Self-olling
saw Arbors, and other wood working nmchlnrr{.
. A, WOODS, *91 Libeicy street, N, Y.
Bend for Clrculare,

and sample stoc
TING CHINE

47 Sudbuary streot, Postos

ORTABLE STEAM ENGINES, COMBIN

ing the muximum of efiiclency, durability and econ

mJ with the mintmum of welght and price, They are
widely und favorahly Xnown, morothan 730 belng 1o

use, All warranted gatisfactory orno sale, Descriptive
olrcular sent on applieation. (ress
1 L HOATILEY & CO  Lawrence Mam,

46 Cortlandt st Now York.

JHINGLE AND HEADING MACHINE—
L) Law's Patont with Trevor & Co.'s Improvements
The simpleat and Best in nse.  Also, shingle, Heading,
and Btave .l-nlu\cr-.l'.'fllnaunn.llrzmlln: Turners, Planer:
eto. Addross REVOR & CO., Lockport, N. Y.

HE BEST PUNCHING PRESSES ARE

made by the Inventor and Patenteo of the famous
Kecontrie Adjustimoent, Infringements upon said atont
will bo soverely denlt with, N. C. STILES,

Middletown, Conn,
»
$06

FIRST-CLASS Boarding School for Boys,
/ beautifally loeated In the Hizhiands, noar West
Voint, N. ¥, Vor clrenlar, contalning full mrticulars,
nddress GILBERY sMITH, Highland Falls, Orange, Co.

i# STEEL  STAMPS.

Stonell Stock and Dies, E. IL PAYXN, Burlington, VL.

JOR SALE—
AL bargalng Corlies Engine, 150-H, P., nearly now,
with sl fmprovemoents,  Addrogs
WM. O DOW, 110 Lasalle st., Chleago, I

OOD-WORKING MACHINERY GIIN-
crally. Speolaltios, Wood warth Planors and Hichs
mrdson's Patont Linproy ed Tenon Machines, Now, 8 snd
o Uontral, corner Unlop st,, Worcestor, Mam, Ware.
oo 44 Courtianit at, Now York,
WITHERDY RUGG, & RICHARDSON,

A WEEK paid Agents in a new busi
noss, Address Saco Novelty Co,, Saco, Me,

)45 ENGINES & BOILERS—1 to 150.H.
y < . I, Locomotive Tubular Bollers, nearly now,
Bpola with Jospeotion Warrsaty. Bargain, to closs them
out, \\'onh{ sttention of Dealers.

MYERS, 35 N, Front st., Fhiladelphia, Pa,

'I‘_HTT\ VENTOR'S AND MECHANICS
GUIDE.~A valuable book upon Mechnnios, Faton:

ANl Now Inventions, Contalning the T8, Fatant Laws,

Hulos and Directions for dolng business at the Paton
Omee ; 112 diagranis of the best mechanical movomonts,
with I‘ll'll‘l‘l[l”l!lln; tho Condensing Stenm Engline, with
eograving abnd desgription & Ilu_u Lo luvent; How to Ob.
taln Patents; Hints upon (\w Value of Patouts 1 How 1o

Forms for Assignments ln!urmuﬂ W upon
ord, Amslgnees and Joint Ownors:
fons we Interforencos, Relisuvs, Extonsions
Cay A hor with a great variely of userul \ilorma.
Sun lo regard (o patonts, new lnvenlons, snd sclenting

sale chioap. LANUASTER

No. 7T N. Facast,, Daltimore, Md,

subleota, with sclentific tables, aud mauy (asimtions

108 pages. This i & most valuable work. I'rice only &
cents. Address MUNN & CO..81 Purk How N X

Ameriean,

173

w ILICATE OF SODA, IN ITS VARIOUS
LY forms, manufactared as 8 speciaity, by hlladeipiia
Quarts Co., 7 South M st. Falladeipils s

\ ACHINISTS' TOOLS FOR SALE—A
A Inrge varlety of New and Second band Tools st
VERY LOw PRions, Mallrosd ave, Newsrk N J. and
19 Liberty s, N, Y, GOULD MACHINE €0,

- . R . o1
'I‘III': MERRIMAN PATENT BOLT CUT-
TEUA-Untivaled by sny, Cute ¥V, hall-V, sguare,
of round throads, on any size holt, st one cut, with re
valving dies that are (natar § i o the slightest
varistion, and opeaed 1o ase the bolt when cal
The dies aro changeable without tarning » put or ax rew.
Bend for llusteated cirenlsr. DHOWN & BANNES,
Falr Maven (noar New Haven), Conn.

1 ATHE CHUCKS—HORTON'S PATENT
wfrom 4§10 M Inches. Also for ear whonls, Addrom
k. HONTON'S SON Windaor Locks Coun

> "
IMPoOR
'I‘O MACHINISTS,—Tho Best Metal for all

Machine Uses (8 the MAKTIN STEEL, madeo l?
Tie Nuw Jepary Bress anp Inox Cao, Treuton, N, J
Tuls stogl bs made by an entirely difforent process from
d Is tougher than wrought lron. [t ean be
1 annealing, belng entirely free from hard
pite Y one who sses It pronounces It jost what
they have long wanted, for & multitude of ascy, such s
Crank Plos, Lathe spindies and serows Cotton Machine
ry Hollers, Saw and Fan Spindies, ete, ele,  Also, pars
l(;-nlul( asdapted for Firebox Plates, Prices Low, Sead
for further Informatlonor s sawple sMating use o which
18I0 to be applied.

l OBERT McCALVEY, Manufacturer of
HOISTING MACHINES AND DUMB WAITERS,
a3 Cherry st Philadelphis, I*s.

THE BODINE
Jonval Turbine

WATER WHEEL

Warranted to exceed nn(
L\ 1ron wheel by & r cenl.

This wheel was fested at
Lowell, in 180, by Mr. il
¥. Mille, C.E., his re-
e« teat Is SOW

iy to
’{urux.
Tressurer,
Wesitield, Mass,,
Or Dodine 3T Co., Mount
Morris, N, ¥

Small Engine Lathes,

Audovery dncdguon of sinall Lathes,with Foot Motion.

P fiea and Tools, mmade by
i nugl"l“':“l.ﬂ:né.{'(?lllmt WORKS, Exeter, X. H,

oct
15TCLASST7 ¢

~s

port o
ready. Avp
0. L.

L.W.Pond’s New Tools.

EW AND IMPROVED g‘mi:
4 lo.l(z.;:rmasnm &:’l't':;aull"t:ln:‘hu and pbom“‘ for
ron. ce

98 I 98

Liberty st., New York.
Works at l\{)mr.lns. 8. N. HARTWELL,Gn" Ag™

INEGAR.—How Made from Cider, Wine

lasses, or Sorgham in 10 bo! without using
drm”o}'ordre?hnn ress ll"”f SAGE

ar Maker, Cromwell Conn.

Andrews’ Patents.

Nolvlm, I-‘rlcﬁlon Grooved, Portable, and
) frehoupe ol-tfn.

Etey et oha s gua ooy liacens
Ose "lntlnc En Houblo nnd Single, half to

- L wWor.s
Centrifugal Pinps, ‘100 to 100,000 Gallons
crfl nute, (tic-l Pum"yu Iu the World, p.
Kln e sand, Gravel, Conl, Grain, etc., withe
ont ury.

Al ‘lf}:{xrlglmrle. Durable, and Economical.

Ben °\""$5." ANDREWS, ANDREWS & BRO.,

dll_“jnter_-l_r:ex. New York.

UERK'S WATGH‘mu;Smeu BOE-
TECTOR. — Important for e Corporstions
and Manufacturing ggncuru — capable of controlling
with the ntmost acouracy the motion of & watchman or
trolman. ss the samoe roachies difforent stations of his
eat. Seud for u Clroular, . E.BUERK,
P, 0, Dox 1,067, Boston, Muss,
N. B.—Thix detector 18 covered by two U. S. patents,
Parties using or selling these (nstrumonts without sutho-
rity from me will o doalt with scoording to lew,

OUGHT |

T =R

1S & GIRDES
HE Union Iron Mills, Pittsburgi, Pa. The
attention of Enginoers anid Architects iz calied to
our improved Wronzhtlron Beaws and Girders {patent.
ed), in which the componnd welds betweon the siem and
fanges, which have proved so n!?ctlhm-blr, in the old
mado of munufacturing, aro entiroly avolded, we are
ropared to o nlah all slzes wt Lerts us favorable as can
o obtalned elsewhore, For dereriptive Hthograph ad-
dress the Unjon Lron Milly, Pittsbureh, Pu.

A g

FIHE WOODWARD STEAM.PUMP MAN
UFACTURING COMPANY, Manufaciurers of tho
Woodward Pat. Improved sufoly Steam Pump aud Fire
Eoging, Stest, Water,and Gas Fiitings of all Kinds, Alsog
Denlers in Wrought-lron Pipe, Boller Tubes,cte.  Hotels,
Churehes,Factorios,& Public Buildings. Heated by Steam,
Low Pressure. Wouodward Bulldiog, 36 and 75 Conterst.
cor. of Worth st. (formerly of 77 Beokman 1) N.Y, all
n-\llh‘\ are hereby cautioned agninst infringine the Pat,
ight of the above Panc o . M. WOODWAKD, Prea’t

Nesy

YATENT BANDSAW MACHINES of tho
most huc_mved Kinds, of varions sizes, by FIRST &
PRYIBIL, 23450 Tenth ave, Now York, ce N
, $430, AL prosent (Alarch M), there are in operation,
i this eity alone, 16 of our Meohines.
§2" Send tor Clronlar,

188 FOR CUTTING BRASS MARKING
Plates, Good Shnpoed Lettars, Sharp Cottlug Edges
on best cast ateol, I'In:'iln'nml‘ m:l ‘l‘rllmwrml Hoads au
o the bhest, Samplos sent,
g "um{xr);]rlzﬁlitcl‘_u)l;‘l—:lla. % tix\(u':w.\ st , Now York.

[CKCOX'S Pat, Corrngated METALLIC
SHINGLE, ('bq}-u avlul_.hnuhlc. send for Clrons
" zhin raale,

s fln"n}f'nﬂ':px"a CO., 290 oart "“_}.“ﬁ'_,"i".‘;_

TIONARY

ORTABLE Bhtnml g TA
Eungine & Boller, coms Il N-:Am Engine, withon

plete : 850 :"“' E3 s
Py ST 2 ~Hore Power,.......

golome o i S ) e

'] “" .“" N " "

" “ B "

W W Laon|es o

R (4 b2 l' o) ‘?T
S e R & G0
For Salo by Now Haven,

‘l} URDON IRON WORKS. —Manufactorors

ing Engiies for Water Worke Hich & Low
n-..‘.’.'r.f'"n';"n'imf-- ortablo Knglnes and Bollers, of ‘.u

ar Mills, Serew, Lever, Drop, & Hydrsulio
Mnde, By T goneral, HUBBAND & WHITTA:
KER, 16 Frontst,, Brooklya.

S
ILLER'S FALLS CO. Manufacture Bar-

beg's Bit Brace, No. &1 Beekman o, New York.

A

' ECOND HAND TOOLS CHEAP.—
L) Eagine, Hand, and Foot Lathes. Upright Drille,
Mitag ;lvhlh". Planers, Chueis, eto., ete,, by
A ¥. CUSHUAN,
178 Asylum ., Hartford, Conn.

¢ ({EAR'S VARIETY MOLDING MA-
lvl-r-y'- ;‘ :'llu: ’; r_-ér.r-,.l.n -&ll :'I.n :m’“&u&"&d l.r.b.;
Workisg Miehinery, Belting, efe.  Address,

56 SUDRBURY 5T, BUSTON, MASS,

\ ASON'S PATT FRICTION CLUTCHES
A arp )lmifv,t-r-dl;‘y\'ntmt W. Masson & Co,, Prov
{denee, It 1. Agests, K. BROOKS & CO. 13 Ave. I}, New
Vork - TAPLIN RICE & 00, Akron, OMo 36 theow

PLATINUM.E JRAYX0E,
MACHINISTS

QH"I’HHL TOOLS, WIRE, FILES, AND CAST
. $lee) Patent Tape and Dies, Twist Drill and Drill
Chuek, Flated and Exosnding Hestsers, See Hiastrated
Catalogue, sent free by AL J. WILKINSON & CO,,

2 Washinguon st Boston,

Stevens’Helical Caliper

As rood as Uie best, snd
much chesper. Also, other
fue tools.

J.W_STORKS & CO..
o2 Broadiray, 5. Y.

Independent Steam

BOILER SUPPLY
Feed Pump.

RELIABLE FOR HOT OR

COLD WATER

Cirenlars sext free.  COPE & CO.,
No0.118 East 24 st Clacinnat!, Ok

vstn. ENOCH MORGAN'S SONS' 1809
SAPOLIO,

For General
Houselhold Purposes
IS BETTER AND CHEAPER THAN SOAP.

Pelole
exca vating and moving mate rials of all Kinds

Portable Rallroad Company, Contractors, for
nds 1

turers of Portablo Cars, Trw ks, ete., for lhlfmmm“:??::

'\T“{-"’“n‘.""."1"5°“’m°.{'1"‘""""' ;rmm 42 Broadway,

N Yo ustrated o ars sent free on o

State Rights for sale. SRyaeiies

EE 23D ANNUAL EXHIBITION OF
L AMERICAN MANUFA CTURES and the MECHAN.
1C A RTS.under the Saperis itendence of the MARYLAND
INSTITUTE, will be open od In Ita spacions Hall, ta Bal-
Hwmore, Sept, ¥, 1500, and  continue four weeks, Tha
Hall will be rom\y or ths reception of zoods Kept. 18,
No medals or promiums ‘#4111 bo awardoed. but the Com-
gl!‘l_:uo“on‘gnl\'onlrlonlﬂr'n.n:, |llmrrl|u#ury polrer to re-
0rt on artleles of merit and utllity, For'particalarsad-
dress JOSIPIL GIBSON, Actnary, = -
JAMES YOUNG, Ch. Com.,

STEANHAMMERS, STEAM ENGINES

GAS MACHINERY, SUGAR MACHINERY
BY

MERRICK & SONS,

PHILADELPHIA, PA.

Rider Governor Cut-off Engings,
"Horizontal, Vertical, and Inclined,
T e

ur A leature
0ol posaible In any othor coustruetion OFRI‘:II .« P
pansion Kugines,

Tun U d t .
Tation, by the 3&?'&“.32’&'?33’!#%&'.%' 0
mc“‘:l:‘l::ﬁrc‘t:&: in opoeration. pllets and Price
DELAMATER IRON WORKS,
Foor West 19th st New York.

e
Al R R e e
Milling Machi "

INDKX STANDARD, UNIVEE
UOKIZD

it Eey
uien
kot. Worksat ¢
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THE SCIENTIFIC AMERICAN
FOR 1870.

A SPLENDID PREMIUM,

This HMustrated Weekly Journal of
Practieal Information, Arf, Sclence,
Mechanles, Invention, Chemistry, and
Manumctures— Entered s Twenty. funh
Year on the Ist of January.

The SOIEXTIFIC AMERICAY stands ot the head ot the
tndustrial Journals of the wordd fn polnat of Cirenlatios
and Iafigence.

Every mumber has Sixteen lwmperial pages, embel
tshod with Engravings of New Inventions, Machinery
Tools for the Workshop, House, and Farm, also Fablte
Nalldings, Dwelllag Houses, and Engincering Works.

The Niostrated Department of the SOTENTIFIO AxEnt-
©ax 14 8 very siriking feature, and has elicitod the praiso
of the Press; and all articles appearing o 1t colommne
are written In a popular sud instructive yle.

To Inveators an ! Mechanics the SCIRNTIFIC Awzny
CAX has spocial value and interest, from the fact that It
furpishes an O@eclal List of Patents tswued, with coplons
notes of tve prinelpal American and Ecropean Patents.

For full particelars asd ssmple coples of the ScixN
TIFIC ANERICAY, addross the Publishers,

Terms of the SCIEXTIFIC ANERICAN: Single ccples
one year. §00; six months, $1°90; and one dollar fotr
our months. To Clubsof ten snd upward, §2-W0 each
perannum, MUXN & (0.,

87 Park kow New York.

—_

‘\dmtistmtnts.

— - - —_— ah L
C. T. Raynold & Co., sl OR SALE. | ety Mo TN rou et AT Addres
. d 1 f\ aﬁlt [:vlnrllllﬂl;)l..‘ sl;:b:‘e ;‘.: ;"(:.:n '.".'.'rel‘?vﬂ".
Panns Ulls Varnmhes' anﬂ Cﬂlﬂrs Mogels. Ao, two second: hn:ﬂ:\lnnchnn{ﬁpoh Lathes, | Hamson safew
156 ; o 1 (;8 Fulton st New York T 3 SR RSONRE 2593 and Distiond sts . FRRla Pe.
Manufacturers ot Rey"l,()ld,s ’ "mu?nﬁn':rﬁ'&?&ﬂﬁ?x“‘&a

VERMILIONS and CARMINES,
Superior to -ny imported.

Drawing Instruoments,
JOR SCHOOLS OR ENGINEERS, SUCH
as Dividers, Seales, Protracters, hnn lRulcn,rtcn
st n-rv reduced prices. Send for Catalo
« Yo MCALLISTER, O3 Chestoun st l"h“adc)phh,

Models

W Metal or Wood, made to
N.Y

W orkwg
é\:ﬁf!prrimcnl\l Machiner;

. WRENEK 8 Centerst..

HE ONLY FAMILY KNITTER MADE
nnl fills the ML, Send for clrenlsrs and umplu to
MB ENITTING MACHINE M'F'G CO.
Chicopee Falls, -ilus.
E(‘OL'\ I‘\ PATE\T
HOLLOW LATHE DOGS
AND CLAMPS.—A set of § Dogs

~o-8] from X to Sin., inclulve, $8. A
setof 10 from X to &in., 81720,
Five sires Machinista® Ehmpo.

from < to 61n., Inciusive, $il.
Send for Clrcular, .
C. W. LECOUNT.
South Norwalk,
nn.

Amnﬂumnn\nmumma
S1°00 per line. Zngrarvings may head advertisements at
the same rote per line, dy mearurement ar ihe lesters
ores,

Docalcomasnie or Transfer Pictures. Send for Cata-
lnllqur A‘l‘l\l\w\ & Co., 1730 Broadway, N. Y.

Steel Tap Measures.
10 FEET 8; 50 FEET 9; 100 FEET 16;

the most accurate Tape Meum. Also, Spy (-Innu.
Migroscopes, ete,, at vory reduced prices. hend {nr oat-
alogue, M. Y. MOALLIST

T2 Chestnnt st., Philade! phlu. Pa.

Waltlmm Watch es,

LOWEST P

E A°SOBTEBNT AL-
" couLET ON HAND.
F"Iler & CO.. 25 John street,

New York.
§3™ send for circular, ‘nm: rall information of the
various styles and prices

Goid and sliver cases,
L L. SMITH, 6 Howard st, N. Y,

Nickel Plater.

}'lm !'mmlnm at the late Falrof the Amerioan Instle

mu-7 kc}-'nn: t%t:mnn:c Qt!‘-'m;g’ﬂcnh) L Kranted by
0 2

O e Dea drticle on = NIUKEL PLATING " In Sclen:

tifie Ameorican, for Joly 23, 1870, page 4,

CANVASSERS WANTED.

THE UNIVERSAL SHARPENER
For Table Catlery, stioars, and >¢issors mect- the great
demand among Familles, Hotels, and Restaorants, for
an effective, simple, durable Sharpener. It meots with
rapid enle at the In' gnce of $1. Liboral discounts to
Canvassars, aena ur nmplr or llln-lrnml( realar,

Bs, S oxvrlclnr
Oftlce Moriden Cnllcry Lo \ New York,

SA VE F UEL

"GF L. B. TUPPER'S Celcbrated Furnace |

Grate Bar. s to all kinds of Fire. Now I |

1) w IS over 100 ostabishoments. Recelved the his hest

slum exer swarded ia the U.S. “Suver Medsl™

edal and Diploms American Xn-uxuu- 1S9 ; honorable

meul s st the Parts P.xrmmon Guarsnteed 10 make
moTe steans, with less foel, thas soy

otber Bar 1n nscand
is cheaper. lesd ror de«: &3

ve pamphlet,
u) “rnt ., New York.

Ti Ie,

BARNSEY,
Ewnnton, Vi

" AGENTS--$: 20, 000

\ ORTH OF AMERICAN \ll'..\T AND

Vegetable Choppers sold the first yewr. Extra
pdosemerts sow offited. DA NEWTOS & CO.,
Cortlapat of., !-v . urmuuu Clicago, 111

)Rl('l"l) and lllunrw-d lhnualn on the 1ul

Marblﬂ Floorin g

All spria 1 ade h{ GL
’l" ®e3d lur I'Mu St

lowing saljects sent free. Part tat. Mathematical
Trstromments, | we. Purt 3d. Optical Instruments,
'.lp . Ys- following semt on receipt of 10 cents:
" . Magie Lanterss and Stersopticons, 8 peges.
Fart Mk, Paiios puul lru'.rnmruu & pages.
FAMFE» " ES & OO,
it ‘utmllu' . Phlladelonis, Pu
No. 5 Dey st New Yark, uro;u
TOAGENTS
Seiling
BILVER'S PAT

wnt ELAST I m.--nu 75.00
C.A uu
New York, -r:rl_-x

.
§ Cortiandt ;. . hie s70

Facts fm‘ Buwilders.

LL "w econtemplate b nl 1mu or "“\L"'R

llvl-~'..\w e
f 55 Plutrp, Just pabs

tatned In
# QUArto Yolame «
wipaid, Deseriplive ¢

heonks matled fre )
hern, Troy, 8. Y., and springfield, 1

'P Blaisdell & Co.,

'\l ANUCFACTURERS OF

Youls, ""I" vod Ea Lathee.
ilin, Gewr Cuiiere -
The *“ Mlatede |

Vuuodn ln

L)AT SOLID EMERY WHEELS AND OIL
ATONER, for Besss sad tras Work. saw M
ze Took. Norihamplon Kmery Whee! Co . Lees

»
"

™. B

o\

MACHINISTS

= WATCHES mane oy a2
NEYW YPREK WATERE FP.
areTHE BEST § EREAPEST-
Factery, Springfel], Yo

Asx vo Szx Tuzx

Diamond-Pointed
RILLS,with Imp'd Machinery forall kinds

of Rock nmunf well Bouni and Prospecting.
SEVERANCE & HOLT, Office 16 Wall st., New York
$#™ Ilustrated Clrcular sent on applleation.

Turbine Water Wheels, |

The Oldestand Newost, All others
imitations of each other In
3 strifo aner compliestions to
confuse the public. We do sot bosst
bot quietly excel themn all 16 stanhed
T g paies e GEO FALLCOT,
tif 0 .
d’ berty st., Now Vork,
Gearing afting.

RON PLANERS, ENGINE LATHES,

Drills, and other Machinista® Ton!l. ot Sa Mulu)‘
ny.on pand and finlsking. Forsale Low &

on and Price, sddress NEW rlA"BV HA\?"PA(.‘TI!
Nu 0. Now Haven, Conn tlor

WIRE ROPE.

JOHN A ROBBLIVGS SONS,

renton, N,

FOR lnrlmm Phnes S(andin%ghlg'mgging,
Bridges Ferriesstayr or Guys on
Tiller Kopes, St Conu of Copper and lron, llnl-!al
Conductors of Cop) rr attention riven to uow-
Ing rope of all klnv for nes sud Klevalors. Avgl
strenlar, giving pric other (nformation for
amphlet on Tmnubﬂoﬂ of Power by Wire Kopes. A
arge stock constantly on hand at New York Warenonse
No. 115 Liberty st

BAND SAWS.

ATENT BAND SAW MACHINES, MADE
by Perin & Co. for Loz, Resawing, and Seroll.
uonxlna Co.’s Baw Bisdes, In stock and uuda toorder
from M lo G inches wide, 30 L. long. Saws and .
Warranted,
Also, Taper Flles,
AN Eiyide of Band Sa' Machines in operation st Ma-

noguny Mill, 10th st K
SOBGE GUEUTAL,
Sole Arentforthe M. 5., W West ftb st N. ¥

" SCHLENKER’

BOLT CUTTER

¢ INVENTION ADDRESS,
HOWARD IRON_.WORKS. BUFFALO.N.Y.

ROOT'S WROUGHT IRON SECTIONAL
Safety Boiler.

-ponn&-- hect iron, shell or mn eut lm 10
-l:nm e. Ab-olmu »afle, leal, durable, and of-

. or pamphiet. Alko, Stean
PROGT STEAM FNG
9 and ¥7 Liberty sl New | ro}‘k.

ERICSSON’S

Caloric Engine.

SAFE, ECONOMICAL, DURABLE. USES
NO WATER. REQUIRES NO
ENGINEER.

Having msde arrangementsal or manufacturine this Bo-
gine on an extensive scale, we are now prepared to fur-
nlsh 1o all desiring a light power, the best and most eco-
nomical engine ever offered to the publie.

DELAMATER IRON WORKS,
Foot of Weat 15th st.. New York.
Branch Ofice:—JAS. A. ROBINSON, I Broadway.

EMPIOYMENT.
825

A MONTH vnth Stencil Dies. Sam.
ples (lce. Aud

. M, \I'K\('KIL Brattieboro, Vi.

OLD ROLLED

SHAFTING.

The fact thas thls shafting has 33 per cent grealer
stretrzthoa Aner Suleh and is truer 10 gage than any other
in oer, readers 1t uudoubtedly the most economical. We
are also the sols manufacturers of the CxrLangaTen Cot.
LIFS PaT. CorrLing and furnish Palleys, Hanzers, ote..
of the moat lp'aro‘cd styles. Price lists msiled on ap
plicstion to INEs & LAUGHLINE,

130 Water st Pitisburgh, Pa.

T Stocks of this shafting In store and forsale by
FULLER, DANA & FITZ, Boston, Mass. GEO, PLACE
& CO., 13 Chambers ﬂ New \ml

$2.000a ymu' & ]‘.rpen-

TR -<r-.ln 10 sell the oolebeated WILSON SEWING
MACHINSES, The best machine in the worl . Stisch alide
| o badh mider. OxxE Macmixe Wnynory Mosxxy. For

l’nnbr'é»-ﬂtﬂ'lnr . address

HE WILSON s) WING MACHISE CO,
Cleve Zard Ohlo, Boston, Mass.,

or 53, Lonls, Mo,

. and Hand saw
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RINE,

lLoeudon
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Sines, sba A rviecs’ 3 Wroace. snd Metaia. -0
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Tanite I mery Wheel,

ko0,
roudsbury. Mantos Co,, P
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AMERICAN BUILDER

One

D

er

:

HEAVY c ASTING For Forge ll‘

nm & T, Mm Co,,

Westor's Patent Differential
PULLEY BLOCKS

75.000 IN USE.
Address
HARRINON BOILER WORKS,
m.lelptl.. Pa.

mllt'!t.. Boston

110 Broadway. New York s 19 ¥ed
New and 2d-Hand,==
AS.FLA

MACHINERY, &t oot

ICHARDSON MERIAM z CO.,

r JOHN A,

)

nd Woodm
W% Tenoning, M
ticsl sed e lle-mn‘ 8&?&3-

Swh ll‘
e Rew s ook,

=
Ma

5&

cester. Mass, Warehoate, .07 nr

Brass Cutting
tamps, Stencll Plates, Name Panches,

Suh
vrands oy """’xi—':"lfo“&m » ﬂt‘n« st., Now York.
ENSSELAER POLYTECHNIC INSTI

Scler ce.
4. Forihe Anpual
rormetion” sddress Prof. Clias

REAT D(PROVE!EX’I’ IN CRUSHING

St AUG!
aal Crusiing mﬁ.amw o pow

:e‘: r:.clk:i no. .::.af ner tough
e - . A
ad UGH & S0
warn ave., Philade

For lllustrated ctm;sf
IMPORTANT TO BUTTER MAKERS.
THE ATMOSPHERIC CHURN

1s mad entirel, n-' rinciple, dispotsing alto-
'.-t:'«:ﬂ::'m ’ ' Go we wark in much lew

;M‘.‘

A(‘RX‘I‘S WAN‘I’ID EVERYWHERE.

and all the most tmproved IOOLs (or:crvmg Cutth
and ¥Fitting ™ 1‘:{»2 and Ol Well Casing.  Scre li.fx'

Machines of di t xizes to screw aid cut off from the
luxﬂ 10 the smallest sized Pipe or Ussing. Peace’ Pat
eal Adjustable Pipe Cutter. No.2cats off from & 102
Pipe Pence's Pat. scre

Stocks and Dies, No, 1
me- h N, e X 10, vo.:mnl n.. .
W And Cotr oL TN, X

INCINNATI BRASS WORKS. — Engi
J veers' snd Stescn Fitters” Brass W Best Qaality
at very wow Prices I»‘.LU\’BENKL[)I!& Prop'r,

JANTED—

rood 2d-hand Suuonry Baoller and Earine,
frnm nto Oll P. Full descriptions, tine used, pﬂ«.
rte. I have For Salea first-class Farm of 30 scres, s
Wool Mill single set, co l'lckcno Press,

lete, from
and s good I»‘!nnﬂnﬁ nmpnll in_the most productive
part of the State. D. W. ORESNDORFF,

Hopedale, 111,

FOoR

MILLWRIGHTS AND MILLERS.

JUST READY:

The Practical American Millwright and Miller.
Compristng the slementary principles of mechanles,
mechufiism, and motive power, aydranile motors,
mill dams, saw mills, grist mills, the oatmeal mill the
hulr) mill,wool earding.and cloih faling and dress-

windmills, stosm power, ete. By David Cralk
ﬁl-mm Jlustrated by BRMErOns wool engray.

lm:- and folding rlnlc- none yol, Svo,, &2 pages.

Prioe $85. Dy mall, free of postage,

CONTENTS:

Cuarres L—Mechanical Powers —~Elementary works
on \.lurn\ Phllosophy; clements of machinery ; the
lever: ye Inclined pune lb‘ wedge : the sorew ; the
[vn!lry -nd cord; the crank. 1L-Fly and balance wheels
~Loniritugal lur\-o and clrculsr motlon ; action and re-
sction ; (riotion, [T —Trazuaision and tram portation
stive power Pecaliarities and nroperties of
r—Taking levels; Stting down slils unaer water ;
ing oot amlil-race or (oun lation by sinleiog ; pn‘a-
of water ; velocity of falling water; tables; table
of 'rI-;rl'.I of water, and quantity dim )mrxf-l under dif-
ferent hoads; messnring & strvam of waler; tabie of
QuUANUItY of Watsr passing over s wiar from 1 10 I8 inohes
deep - aler wheel he undershot VL=1hn
overahot ‘h'r| Vil —=Experiments with whee lo——}u
keor's wheel, VIIL~Central duschsrge wheels. 1X..

$plral alscharge wheels<The Boss wheel, X —¥piral uv
porew Bood wheels, XL—=MIldame, X1 —Saw mills.
The English gate; lumber l.n-lnru XL <saw milis
(eontinued)—The Mull saw, saw mills (con
tUnaed)—~Gangs, X ﬁ.« runulu saw milb=tCooprr's
cireular saw mill n. edging circular ; log tablo. XV
Grist mille—1% -:.nln;. gearing | will gKearing | h.n
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HEXRY CANEY BAIND,
Industrial Pabllsher, 88 Walual M,
PRCADELFNA

ODELS, PATTERNS, EXPERIMENTAL,

ther machinery, Modals for the Patent Ofes,

LOLAK A MAUHMINE OO Now, 55 e,

ear Joflerson. Reler w ntunuau
"

M
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ANERICA N niflece.

A New and Splendid Practical G| e s

Steam Engine Bullden & ronndtn xn MHaven, Conn. | g ' "' Wltl'l BE & w"
ey mne
Tool and Tube Works, OTIS “Siacn

OTIS BROTHERS &00.
NO. % BROADWAY, NEW TORK.

Niagara Steam Pwmnp.

CHAS. B. HARD!
Niteac Bkt . 7.

Lefiel’s Double Turbine

hn.mmmn‘n cnmm
£33 Send for Paw and Price

School o

‘Theoretical
neerir 2, )leullnm
IAnnl tical :od ‘l‘ -l
o8

rezulsr courses Thursday, L .
mation, and ‘or nhhmﬁ:h C. if
Dean of the Facalty, L, New York,

Proposals t Tent Poles

Orriox Deror
Jetfersonvil
EALED Proposals, in du) wﬂl be n\-
ceived nt this ofes antl] the Wth duy ursapu-mw.
xn‘b rurrz:muhlul. nlulo epot, 200 sols Cotiiinon OF
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