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THE MITCHELL SAFETY STEAM GENERATOR.

Among the many and varied forms of steam bollers which
have appeared of late years, fow, we think, will awaken more
curiosity and interest among engineers and mechanics than
the apparatus to the illustration and description of which we
devote our initial page. It consists essentially of a rotating
cylinder, disposed transversely over the fire, into which wator
is fed in a state of fine division, through s small pipe which
runs through the axis, and through the length of the cham-
ber. The revolution of the cylinder is effected by suitable
mechanism in connection with the engine to which, with the
other devices regulsting water supply, etc , detailed refer-
ence is made below. Although the idea of generating steam
in quantities by the direction of fine streams of water upon
highly heated sur-
faces has been
sought to be ap-
plied in various
ways, experiments
in that direction
have met with lit-
tle success, and
certainly have not
attained the prac-
tical results which
the inventors of
the present gene-
rator seem to se-
curs by their sys-
tem

turn into a reservoir beneath the valve, until the steam pres-
sure falls below sixty pounds, when it will again re-enter
the cylinder. If, however, the full steam-producing capacity
of the boiler is belng used, the rapid withdrawal of steam
will diminish the pressure to, say, thirty-five pounds; hence,
again the water will continue flowing out at a pressure of
twenty-five pounds—the difference between sixty and thirty-
five—and feed in just sufficient quantity to maintain a steady
supply. The inventors, therefore, claim that the generator
is perfectly secure agninst explosion, because the supply of
steam is constantly made equalto the demand, and because
the pressure cannot exceed that of the limit set by adjusting
the wvalve which admits the water; and this adjustment

may be set at the highest pressure which it is safe for

Referring to the
engraving, the cy-.
linder, A, which is
constructed of or-
dinary boiler iron,
riveted, rotates on
friction rollers un-
der the trunnions,
P, Into this, water
is infected by
mesns of the steam
pump, B, through
the feed pipe, C.
The Iatter passes
through the axisof
the cylinder, and is
plugged at ita ox-
treme end where it
rests upon the trun.
nion. AtD acheck
valve is provided
which prevents the
return of the wa.
ter to the pump.
F is the pipe which
conducts the steam
to the pump,
through the regu.
Iating walves, €
and H, the latter
of which is set to
close st the re-
quired pressure of steam, and so stop the motion of the
pump The valve, (i, serves & similar purpose whensver
the steam is lowersd twenty-five pounds below the desired
pressure in the generator. The overdow valve, I, is sat at
the same pressare as the valve, H. The steam passes through
the stationary steam pipe, K,inthe packing box through
plpes, L L, and 1+ dischargsd st M, to the engine or where
ver roquired. Bolted to the flangs of one trannion i4s worm
goar, O, which rotates the cylinder by mesoy of & balt from
the engine on the pulley. A steam dsmpor rogulator is at-
tached to the dsmpsr in the smoke plpe at Q. the weight on
the lever of which ls so ast that ths dampoer will tlrnn'am a
requiged pressure of steam bsing obtalned.  Bafore the fire
fa atarted, three or four inchies of witor ars admitted into the
gensrator by working the pump by haad. Aftsr steam isup,
the pump Is actuated by the pressure and Is subsequently
self-regulating.

No further description s, we think, necessary to lnsure a
comprebension of the mechanism of the Invention, as the

parts are quite simple and their uses easlly apprehended
from our {llustration. It remsaing, therefore, 1o consider the
merits and practicsl advantages which the Inventors claim
for thelr device,

We have alteady pointed out that the prossure of water
entering the eylinder may be regulated at will. Let it be
supposed that this is fixed at sixty pounds per square inch,
1t is clear that, ss long as the pressure of steam within the
genemtor is below this limit, the entering flow will contlnue,
but the instant It arrives at or oxcesds the same, then the
supply must cease. The water secking o vent will then re

THE MITCHELL SAFETY STEAM GENERATOR.

the boiler to undergo, There are two resalts which theen.
tering water can produce; fiest, if the cylinder bs highly
heated, steam will bs mads as fast as the water is supplied,
Bat, 89 ws have already statsd, the momont the fixed pres.
surs s excseded, the overflow valve opens, and the supply is
stopped until the steam is worked off sufficiently. The other
rosult ls the reverse of this, and consists In Aoodiog the cy-
linder, when ths sams is not hot enoagh to make the steam,

dense, it is carried around by the rotation of the cylinder,
and literally, before it has time to settle, is blown out of the
trunnions by the force of the steam. The inventors inform
us that new boilers clear themselves of dirt or chips left in
them after manufacturing, and that the interior of a cylinder,
after two years' continuous use, on examination, presented
the appearance of perfectly new iron.

The saving of fuel effected is claimed to beone third. That
a certain amount, whether greater or less than thus estima-
ted, must be saved s evident, both from the non-formation
of seale, and from the fact that there is no large body of
water, or even s quantity of flues, etc., to heat to 212°, be-
fore a particle of useful steam is obtained. Only the iron

This pecessarily eannot produce explosion, while, to obviate
the ditizulties which might bs caused by the overplus, the
valve Is so sot that the superior pressure of water above It,
oxeseding that of the steam balow, brings it to its seat, thus
stopplog the water supply. The water in the pipe, C, it will
ba observed, 1s continaally surrounded by steam, and is also
heated by the exhaast, so that It Is, the Inventors nssert, al.
ways kept at the bolling point

The gonemting oylinder rotates over the fire at a speed of
about two revolations s minute; thus, It Is clalmed, heating
the Iron of which It s composed to an equal temperature
throughout, so that even expansion and contraction necesss
rily follows. The crown sheot and other metal around the
fire box of ordinary boilers, as Is well known, ususlly first
deteriorate, owing to thelr being subject to unequal con
traction and expansion, dus both to the excess of heat there
applied over other portions of the generator, snd to the shift
ing of the water line. The form of the present apparatus, it
in claimed, necessarily precludes this defect, and hence its
durability is largely increased. The generator, in fact, has
no water line, and is all steam space, so that scale cannot
form therein. When the forelgn matter in the water becomen

itself has to be raised to a suitable temperature, and
steam will at once be
produced, an opera-
tion occupying hard-
ly a minute of time
after the water is
turned on, or barely
tweanty minutes after
starting fires. More.
over, the water is
kept in constant agi-
tation, and thus the
formation of steam is
again expedited. In
& word, the force is
made as it i3 required,
and not stored up in
& regervoir—a point
which seems to us to
set forth more clearly
the advantages of the
system than any oth-
er we have adduced.
The apparatus is easi-
Iy managed, occupies
about two thirds of
the space of the or-
dinary tubular boiler,
and weighs one quar-
ter as much.

We recently had
occasion to inspect
ono of these boilers
in actual operation at
the Empire Laundry,
one of thelargest as.
tablishments of its
class intheworld. The
proprietors state that
the generator, which
is 6 feet 6 inches long
by 3 feet 8 Inches in
diameter, has taken
the place and does the
work of two return
flue boilers, each 24
foet long by 4 feet in
diameter, having two
14 inch flues in each,
[t has also effected a saving of thirty per cent of fuel, al.
though the eapacity of the drying closets in the laundry has
been doubled. With the old bollers 85 pounds of steam
were needed to keep up 116 revolutions of the engine. With
the Mitchell generator, 45 pounds pressure to'the square inch
In the bollers is found to be sufficient. The engine used is
rated at 60 horse power.

For rights of territory, further information, ote., address
the inventors, Messrs, T. & T. H. Mitchell, No, 320 East 534
street, Now York clity,

If You ‘““Go Woest,” Young Man.

To both single and married men in the East who have de-.
cided to go West, we would whisper in their ears one thing
which, If heeded, will be of value to them, It is this: Aveld
& 100 common error, that of puffing yourselves up with the
notlon that you are golug West to show the natives how to
work ; that out there you will be looked up to as somebody
unusually smart In your line,  The Weatern people estl-
mate » man by what he really Is as & mechanie, and do not
give him credit for what he is not. True, if you are heralded
s a workman of superior akill, they await your coming anx-
lously, and will Iay nothing in the way whon‘yon have stripped
off your coat and are one among them, Buat the moment it is
discovered that you have been overestimated, all your plead.
ings about ‘““how they do it Eust " will avall nothing. Hupe
dreds of instances have come under our abservation

workmen from the East have gone West Inflated con- _

ceit, and, when they were put to the test, were found almost”
worthless.—Carriage MontAly,




aqs

 Srientific Amevican.

V' & CO, Editors and Proprietors.

WEEKLY AT

A1z PURLISHED
- NO. 87 PARK ROW, NEW YORK.
4 0. D. MUNN. A, E. BEACH.
TEIRDMS.,
One copy, One FOAT...oievnn P RO 813 00
One copy, Sx months «oooeiiioan 5 ;:0.
Crum wares L\vw tm«ﬁnm "-:..':':5«9.:: 9‘)

Vol.mm. No. 16. [NEw Serigs.] Zwenty-ninth Year,

- — —

leronx SATURDAY, APRIL 18, 1874,

Contents:

m‘w m" with an asterisk.)
A R T e

rvo tom. Dr. Brown-8fquard
“.Ioly 'llh...

.............

nt, OIIIIRQ

hlc:n t 1mnilon. decmon of an

rente. omeialilbtof; s o

Patonts, ottelal list of Canadlan., 252
Patents, recent Ame: ﬂenn lnﬂ 'Oh

M de, lmproved. ... oiaven
'ymoo. eto., 8 bill full of,

M2 Sarew 9ropc'll

lm' mp hlon

3‘! sires to add something, however small, and thus take part in

::- L B
% ”s' nd p'm Attraction ot’

on -ushnn. the action of 24

DECISION OF AN xironuxr PATIIT LITIGATION.

For nearly twenty years the monopoly of mekiog glycerin
from fatty bodies by the action of highly heated water under
pressure bas been held by the owners of the Tilghman patent ;
and various parties, supposing the patent to be valid, have
paid tribute to the monopoly. Its days are, however, num-
bered. The Supreme Court hes decided against the patent,
in two cases brought against R. A. Tilghman, and the com-
plaints are dismissed. These cases have been carried on for
a long time, and have been heretofore devided by the Circuit
Court in favor of the patentees. They have involved the em-
ployment of much legal talent and the examination of many
peientific witnesses, The Supreme Court now reverses the
Circait Court decisions, and requires the plaintiff to pay all
the costs. These will necessarily be heavy.

The Supreme Court held that the scientific witnesses who
were examined differed ¢o widely in their testimony that
they gave little aid to the Court in settling the question.
The Court wss therefore compelled to depend chiefl; upon
the compurison of the descriptive portions of the specifica-
tions, and came to the conclusion that the results aod pro.
cess claimed by the patentee could not be realized in the
manner described In his specification, and that the defendant
did not make use of any process covered by the original pat-
ent. Among other things it appeared, from the original
specification of the inventor, that it was necessary for him,
as 8 matier of safety, to use an apparatus capable of stand.
ing the enormous pressure of ten thousand pounds to the
square inch, although he expresses the opinion that an actual
working pressure of two thousand pounds to the square inch
would enswer.

The defendant only needed three hundred pounds to the
inch to make his process succasaful.

In g0 simple a matter as the effects of hot water upon
grease, it would seem as If scientific experts ought to be able
to give intelligible information to the Court. But in this
ease they only succeeded in contradicting each other. This
Is, however, explained by the Court in its remarks as follows :

“* Chemical and mechanical experts were examined as wit-
nesses on both sides in about equal numbers, Those called
by the complainunt expressed the opinion that the patented
process may be applied, by the means and In the mode of
operation deecribed in the specification, so as to accomplish
useful results, and of a character to give commercial value
to the new product, On the other hand, those examined by
the respondent express opinions widely different, and most
or all of them are of the opinion not only that the means and
mode of operation described in the patent cannot be so ap-
plied that the invention will be practically useful, but seve-
ral of them state that the attempt to apply it without the
exercies of extisordinary precautions must be attended with
danger to the operstor,

* Most of the expert witnesses mnde experiments in apply-
Ing the process, and In the course of their examination were
required 1o state the results of the same as supporting thelr
opinions : but experimonts made, as most of these were, with
small spparatas, admitting only & small chiarge of the fatty
substance or mixture to be trented, are not entitled to much
weight in determining such an issue, however satisfactory the
apalysis may bave been 1o the chemist who conducted it, as
tho iseue necessarily juvolves very difficult questions of
mechanics as well an of chemistry,

“ Taken ne & whole, the evidenes convinces the Court that
the patentes never did succeed In Introduclog his invention
Into practical use, by the means and in the modo of operation
doseribed fn the speclfication, to wuch sn extent ns would
warrant the Court in finding that lssue In his favor.”

7 |the object of the contributions, which will serve to establish

248 lmade to the Treasurer, Mr. J. M. Barnard, room 4, No. 18

45 | tended. However great it may be, it certainly must fall far
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THE AGASSIZ MEMORIAL.

No more fitting monument of the great naturalist so Iately
passced away can, we think, be reared than that which al.
rendy exists in the Museum of Comparative Zoology at Cam-
bridge. Begun by him and for years the cherished work of
his 1ife, the collection hias grown steadily in extent and value
until at the present time its renown is worldwide. It was
founded by him, with that spirit of self abnegation which
characterizon his life, not as an evidence of his own match-
lews #kill and profound learning in the study of Nature, but
an A menny of education to others, and as a school to be opon
to all who might desire to possess themusolvos of the vast
store of Information encloged within its walls,
Agnsaix Inbored as a teacher, but not from books nor of the
learning of others, but rather as one who, a preceptor in the
truest sonse of the term, points out to his pupils the menos
by which they may question Nature for themselves and
obtain their knowledge from her infallible responses. There
is a particular appropriateness therefore in the plan pro.
posed that the teachors and the pupils of the country
should coneribute the funds for n suitable memorial in his
honor; and the selection of the Mussum above referred to ng

iton o firm, enduring basis, is the most creditable and suita
ble that could be made, The money, which it is suggested
ahall be collected on the birthday of Agassiz, May 28, 1874,
is t0 be set apart and known as the Teachers’ and Pupils’
Fund of the Agassiz Memorial, snd remittances are to be
Exchange street, Boston. Every teacher or scholar who de-
the memorial, is invitedto do so. We trust that, without
doubt, the sum raised will be sufficient for the purposs in-

short of repuying the debt of gratitude which from the coun-
"3t | try to Agassiz is so justly due.

THE GENESIS OF THE HORSE,
The specialized structure of the small group of animals, of
which the horse is the chief member, used to form one of
the strongest supports to the theory of specific creation. No
other mammals depart more characteristically from the ave-
rage type, and none seemed to show more positive proofs of
design in the adaptation of the modified parts to suit the pur-
poses of man.
Curiously, the same order of animals is now among the
best supporters of the theory of evolution, When Cuvier
found, in the tertiary beds of the Paris basin, the horse like
yet characteristically distinct remaing of the palaotheria (one
of which was figured in the ScieNTIFIC AMERICAN of April
4), they seemed to him to offer to the evolutionists of that day
a problem of the toughest sort. By what process could the
single-toed Liorse be evolved from these many-toed predeces-
sors, in the short time that had elapsed since those compara-
tively recent beds were deposited, and where were the con-
necting links ¥
With the progress of geological discovery, other fossil
forms, more or less closely allied to the horse, came to light
in various parts of the world, and with each addition the
line of descent seemed to be more clearly marked. When
Darwin wrote his ““ Origin of Specles,” enough was known
to justify, to his mind, the hypothesis that the peculiar legs
and feet of those animals had been prodceed by a long course
of variations from the less specinlized forms of former pe-
riods ; and he expressed the belief that, though they had not
been, and might never be, discoverod, the intermediate forms
had made a continuous series. By his opponents this confi.
dent belief, in what no one had ever seen, was taken as evi
dence only of his abandonment to theory. He had createda
system, they said, without substantial basis in fact, then ar-
gued the existence of improbable facts, because the theory
called for them. * Show us one of those hypothetical con.
necting links,” they replied, ““and then your doctrine will
huve something to gtand on,”
A# In many other instances, so in this, increasing know-
ledge has proved Darwin right, and his critics wrong. One
by one the predicted connecting links have been discovered,
to the number of thirty or more, and the horse's pedigree is
now practically complete for severnl geologic periods.

In his annual address before the London Geological Socie-
ty, in 1870, Huxley reviewed the cane as it stood at that time,
muaking out a tolerably complete lineage, connecting the
horses of today with the fossil horses of the quarternary pe-
riod, the Zipparion of the later tertiary, and the anchithe-
tium of the middle tertinry, or miocene period. The process
by which the lust named hind been converted into the modern
horso was one of more and more complete deviation from
the average form of hoofed mammals, The anckitherium,

for example, had three servicenble toes on the fore foot. In
the Aipparion, the lateral toes did not touch the ground. In
the horse, thess supplemontary hooflets have disappeared,

and nothing remains but splints of bone to hint at the va
nished digits. Corresponding changes wont on in other parts
of the skeleton, Though the specialization was less marked
In the anchitherium than in the Aipparion or the horse, yet,
84 compared with other mammals, it was still great, In
view of these facts, the speaker ssked whether it was not
probable that, If we were to pursue the lovestigation to the
coenne period, we should find pome quadruped related to the
anchitherivm, ss hipparion s related to éguus, and conse-
quently departing less from the average form,

T'he intimation has been Justified by the discoveries of later
yours, especinlly In our own country, where the line of de-
scent appears to bo more direct and the record more comploto

o anuther column we give a brief resums of the findings
of the Court,

tollowing genera: Orohippus of 16 &
anchitherium of the miocens ;
pus, and pliokippus of the pliocens, lli m
ternary and recent.”

The development in wize, from the earliest form
Intont, was something remarkable, The orehippus
tho size of & fox. Tho miocene forms were as large as
sheep, Hipparion snd pliohippus equalled the aes
while some of the quarternary equine fosmn rivaled themo-
dern dray horse, Accompavying this change in size, the spe-
cies of the saccessive genera exhibit an increasing concentra-
tion of the limb bones, and & progressive elongation
head and neck, with corresponding medifications of
The changes in the limbs wore steadily toward their dmpu
fication by the enlargement of their axial element and
reduction of their lateral ones. Asn part of this
the numberof toss was reduced, until the third tos s
remained effective,

The nature of these changes is shown in the accompanying
dingram, showing the forefeet of the typical genera of the
nerles,

The orohippus bad all four digits on the fore foot well de-
veloped, with three toes on the hind foot. In the mickippus
of the next period, the fifth tos hus disappearsd, or is only
represented by s rudiment. The Aipparion, as slready no-
ticed, has three toes, but the outer ones have ceased to be of
use. In eguus, the last of the serien, the lateral hoofs are
gone, and the digits—except in rare cases, as pointed out by
Darwin in his great work on “ Animals’and Plants under
Domestication "'—are represented by rudimentary splint
bones,

The changes in the head and neck, though less fandamen-
tal, steadily approximated the character of the modern horse.
It is an interesting fact, adds Professor Marso, that the pe-
culiarly equine features acquired by orokippus are retained
persistently throughout the entire series of succeeding forms.

But how came the orokippus with its specialized character-
istica? As Huxley looked fora less specialized form than
anchitherium in the eocene, 8o Professor Marsh infers an
earlier ancestor of the orohippus, perhaps in the lower eocens,
with four toes on the hind foot and five in front, and to this
n #till earlier ancestor, possibly in the cretaceous period, with
five toes on each foot, the typical number in mammals,

Since it is impossible to say with certainty through which
of the three-toed geners, that lived together during the plio-
cene period, the guccession came, Professor Marsh muakes the
interesting suggestion that possibly the later species, which
appear generally identical, may be descendants of more dis-
tinet pliocene types, as the persistent tendency of all the
earlier forms was in the same direction.

THE SUPPRESSED MEMBER AGAIN.

Not long since we noticed some of the manusl evils re.
sulting from the customary repression of the left hand, and
advocated, on physical grounds, its culture equally with
that of the right hand. It seems that thero are not less
cogent mental reasons for developing the two sides of the
body Impartially,

It ls coming to be well known that mental development 14
the result of properly directed physical training: that the
brain grows in size and power by the varied exercise of the
senses and the will in mechanical employments quite as
rapidly as by purely intellectual efforts in study or other-
wise, It is equally well known to physiologists that most
men are one-sided in their heads as in their bodies. The
two halves of the brain are rarely developed symmetrieally,
a8 way be readily seen in the * conforms” or head mensures
accumulated by hat makers supplying individusl customers.
To somyu extent, the difference in the contour of the two sides
of tho head may be due to unsqual pressure on the nurse's
arm, or to the habit of lying chiefly on one gide while sleep-
ing, thus cau i g a permanent displacoment of the walls of
the skull; but the main reason appears to be our ouve sided
habit in education.

In his fourth lecture bofore the Lowell Institute, Boston,
of which we print a resumd on another page, Dr. Brown

Séquard observes toat the study of the facts relating to the
brain has led him to bellove that “ each half of the brain—
puradoxioal as it may seem—Iin a whole brain,” each lobe being
normully competont to perform all the functions of both,

not 8o vigorously, of course, as the two acting together, yot
with apparent comploteness. Unfortunately, however, the
most of ug ure slnglo brained ay we are single handed, and
for the pnmo renson,  We fall to do what iy really needed to
glve us two working brains. * There is no question, con-

than has been found in the Old World, It reaches clearly to
the eocene period ; and the romalins already known supply—

cludes this skillful observer, ** that it is our habit of making
use of only one side of the body that connigns to one half of
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the brain—the right side—the faculty of oxpressing ideas by
speech,  If we developed both sides of our body equally, not
only would there be the benefit that we could write or work
with the left hand as well as with the right, but we should
bave two brains instead of one, and would not be deprived

:f‘!tho power of speech through disease of oue slde of the
rain."”

HOW A GREAT DISCOVERY WAS MADE,

M. Claude Collas, a celebrated Frenoch chomist, communi.
ontos to Les Mondes an interestiog paper on how digcoveries
aro made. To M. Collas is due the honor of first rocognizing
nitro-benzol, or, ny it is bettor known, essence of mirbane, &
yellowish oil derived from conl tar, haviog o very sweot
taste and an odor strongly rosembling that of bittor slmonds,
which latter peculinrity bas lod to its extended use in per
fumery. In telling the story of how hoe found this substance,
ho snys that, during the yonr 1848, ho way ongaged in re
searchies with a view of utilizing industrislly the quantities
of 1ight oil which, haviog no employment and hence very
small value, filled up the cisterns in gas housos. It was at
that time worth about ono cent a pound, After valnly en.
deavoring to solve the problem for some time, M. Jollus was
about to relinquish the task, when it occurred to him to treat
the oil in tho same maoner a8 gun cotton, that ls, with o
mixture of movnohydrated nitric scld and sulphurie acid,
“* After the operation, the acids being separated by water,”
he says, “I wasastonished to find at the bottom of my ves
sel n yellow button. The oil, at drst lighter than the water,
had become heavier, and hence sunk. I touched it with my
finger and rubbed iton my hand, when the strong charncter
istic odor at once became forcibly apparent, 1 had found an
essenco which, at the cheapest, could replace n substance in
great demand, and which was worth, instend of five contimes
(one cent), fifty francs (ten dollars), a pound.”

This discovery of mirbane was, however, only the prelude
of the greater one, subsequently made, of the magnificent
colors which could be derived from the nniline obtained by
its deoxidation by means of nascent hydrogen evolved from
ron filings and acetic acla, In 1856 Perkin obtained from
aniline the beautiful violet color known ns mauve, and since
then the dyes thus derived have been produced to such an
extent that their value to industry is almost beyond ealoula-
tion, The little button of mirbane, however, in the modest
Iaboratory of a Parisian spothecary, was the germ from
which the whole grand series sprang.

There seems to be a kind of fatality about great discoveries

which brings them forth inits own time, Men stumble across
valuable ideas, aud learn important truths too soon, which
lie dend during their life time, only to be appreciated by the
world stter theic death. The history of nrts and sclences
abounds in examples, Farnduy, in 1825, found benzol in
the tnrry residues of gas works, but that illustrious chemlist
obtained neither fame nor profit for his discovery, which
would doubtless have remained buried in the archives of the
British Royal Institution until the attention of the scientific
and indastrial world was drawn to the chemical properties
of the sabstance, almost forty years later. Again, it often
happens that discoveries escape those who are, by accident,
‘placed in the very position to seize upon them. M. Collas
cltes, as evidence of this, the case of a French chemist who,
in 1846, made a yellow dye for silk by the action of nitric
acid oncoaloil. The peculiar odor of the mirbane, which he
must have produced, escaped him, and he failed to recognize
the new substance which he had obtained.

.

THE ORIGINATION OF SCREW PROPULSION.

In our columns of correspondence this week is an interest-
ing letter from Mr. C. H. Delamaster, proprietor of the well
known Delamater Iron Works in this city, relative to the sub-
ject of the first practical application of the screw propeller
1o marine propulsion. Mr, Delamater considers that the
practical establishment of the art is due to Captain John
Ericsson, and tacitly takes exception to the reference in our
recent blographical notice of Sir Francis Pettit Smith, in
which we ascribed o large share of the honor, of introduciog
the propeller, to that inventor. Tho subject is a very inter-
‘esting one, and the issue raised renders a slight historical
retrospect necessary to the formation of an intelligent opin-
lon.

It is certain that, for many years previous to the date of
either Smith's or Ericsson’s patents (1830), experiments had
been made proving that vessels could be propelled through
the water by means of 4 screw. But the inventors were
either deficiont in persistency of effort, or they found that,
a8 I8 very often the case, the times were not ripe for the in-
troduction of #o radical an innovation. It is, therefore,
fact that, when Smith and Ericsson took up the subject, no
‘vessel of the kind was in actual employment; and so far as
puat exporiments oxtended, the simple fact of their ubandon-
‘ment, or rather non-continuation, held out & prospect for fu-
ture inventors far from eacoursging.

‘As our correspondent stutes, Ericsson's patent was ob-
tained about & month and & half subsequently to that of
Bmith, but while the first trial of Smith's boat was made in
May, 1886, immedistely on the granting of protection, Erics.
son's experiment did not take place until April 30, 1837.

Fhe Ogden, bullt by Ericsson in the latter year, was un.
doubtedly successful, but Smith’s first vessel was equally
80, forshe mads & voyage of 400 miles, and averaged a speed
~of B koots per hour, Hence, while both ships proved the
- walae of the invention, Smith's was undoubledly tirst in so
doing, in point of time,

Bmith's successful operation of his plan before
of the Admiralty resulted in the buildiog of the

Archimedes, and the making of a long voyage around Eng:
lnnd and to various points of Kurope. In 1840 and 1841 the
Rattler was bullt for the navy, and in the same years mer-
chant vessels were constructed st Nowcastle, Londonderry,
aond Hull, These ships were fitted with doublethreaded
sorows sot in the dead wood. Ericsson’'s vessels, however,
had the blade screw, similar to that now employed. It will
be seen that the course of the two Inventors was very noarly
parallel up to 1839, when Ericason bullt the Stockton and
started her acrosa the Atlantle,  The successful completion
of that voyage resulted in the purchase of the vessel by the
Dolaware sod Raritan Canal Compiny, and her subsequent
u4e 08 u steam tug in the Delawnre and Schuylkill rivers,
While Smith was comparatively succossful at the outset in
gatning the support of the British suthorition, Ericason was
not so. In face, however, of henvy odde, he was the first,
us our correspondent states, to place a boat in nctunl com:
morcial use in Eogland, equally the first similarly to intro-
duce screw propulsion in Amerios, and also in France,
Bourne, in his *“ History of Berew Propualsion,” in summing
up the respective merits of Smith and Ericsson, loans to the
sido of the former in agcribing the welght of praise, Erics.
son, hie says, bad the advantage of belog a skilled mechani
cal engineer, while Smith was merely an amateur; but in
almost the following sentence he renders the effoct of this
assertion nugatory, by stating that Smith accepted expedients
kuown to engineers as hils starting polut, and hence submit.
ted to the use of gearing in bringing up the speed of his
screw, while Ericason “‘threw the dogmas of the engineers to
the winds and coupled the engine mmediately to the pro
peller.” Smith, however, showed great genius and resolute
perseverance, and, go far as simple priority of time is con-
gidered, it is wrue that he maintained the lead ; but the credit
for this, in our beliof, falls far short of that due to Ericsson
for his extended practical npplications of the system, Both
courses of the two inventors were remarkable for successful
issues. It may even, snys Bourne, be probable that the ex-
ertions of either would have sufficed to introduce the screw
into practical operation, but their simultaneous prosecution of
the same object was not nevertheless n wuste of power. The
progress of each, therefore, was stimulated by that of the
other, and their united force acted more powerfully upon
the public, and procured for the screw a readier and wider
introduction than could otherwise have been expected. Nei-
ther invented the screw, but both revived it.

‘While, however, opinions may be and probably will bedi.
vided as to the question above discussed, so far as Ericason
and Smith are concerned, a careful search through various
authorities reveals the fact that to neither is justly due the
credit of first practically demonstrating the ability of screw-
propelled vessels to make sea voysges, s merit which Mr.
Delamater seems to claim for Ericason. That honor is due
to Robert L. Stevens, of Hoboken, one, says Mr. Scott
Russell, to whom ““ America owes the greatest share of her
present highly improved steam navigation. Mr. Stevens’
futher, Colonel John Stevens, was associated with Living-
stone in his experiments, previous to the connection of the
Istter with Fulton, and had persevered in his experiments
during Livingstone's absence in France.

Fulton's boat, however, was first ready, and obtained an
exclusive privilege from the State of New York. Being ex-
cluded from the Hudson and all waters of the State, Stevens
conceived the bold idea of taking his steamboat by sea to
the Delaware. He did so, and thus not only demounstrated
the possibility of screw propulsion, but he used a bladed screw
in the open sea. The engines and screw used are still in
existence. To Stevens, then, is due the credit of being first
in the field to prove the practicability of the system; to
Smith that of first, after a long period of years, reviving it
and re-demonstrating its value; while to Ericeson,-finally, is
due not merely also its revivification, but in addition the first
practical application of screw propulsion to the necessities
and requirements of commerce in three great countries.

-

ARTESIAN WELLS,

A recent question which appeared in our column of answers
to queries, regarding the greatest depth attained in the
boring of artesian wells, has elicited some interesting letters
from our correspondents. We find it necessary from the in-
formation given by one writer to revise the statement that
the well in Louisville, Ky., 2,086 feet in depth, is the deep.
est in the country, as the bore sunk for Belcher's sugar re-
finery in St. Louis has penetrated 2,200 feot, while that ex-
cavated for the insape asylum in the same city has reached
the enormous depth of 3,843 feet, or in that locality, 3,000
feet below the level of the ses. This would give s water
pressure at the bottomn of 1,208 pounds to the square inch,
Another correspondent, however, tells us of a bore in the
old world which is deeper than the one last mentionsd by
goveral hundred feet. It is situnted in the village of Speren
burg, some twenty miles from Berlin, The government, it
seems, in order to obtain a supply of rock salt, began the
sinking of u shaft 16 feet in diamoter. At a depth of 280
feet salt was reached, but excavations were continued, the
dismeter being reduced to 13 inches for 4,194 feet, nt which
point work was discontinued, the bit still rewaining in the
salt deposit, which thus exhibits the prodigious thickness of
3,907 feet.

The supply of water from an srtesian well is practically
inexhsustible. At Aire, in Artols, France, & well, bored
over & century ngo, has since then flowed steadily, the water
rising 11 feet above the surface at the rate of 250 gallons
per minute; and at Lillers, in the ssme country, one well
has yielded a continuous steam since the year 1126. This
fact, coupled with that of the large amount of water deliv.
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ered, renders the nrtesian well of the greatest value for the
irrigation of desert plains, Up 1o the present time, rome
peventy-five shafts bave been suok In the Desert of Sshars,
ylelding s sggregate of 600,000 gallons per hour. The effect
of this supply is sald to be plainly spparest upon the once
barren soil of the desort, T'wo new villogea have been built
and 150,000 palm trees hinve been planted In more than 1,000
now gardens, Water, It In stated, In reschied at a very slight
dopth, In some coses hardly 200 foet,

The success sttending the efforts of the French engineers
in Africs hasled to the excavation of numerous wells in
the dry alkali plains slong the live of the Union Pacific
Railrond. Thero is & desolute and arid section,extonding along
the Bitter Creek valloy for u length of about 120 miles, and
varying in width from 20 to 060 miles, Sioce the building
of the road, water trains hiave been runving over the whols
distance, supplies being obtalued from the Green and other
rivers, Thbe cost of runnivg these trains was about $80,000
n year. It became therofore absolutely necossary to producs
some other means for getting water for the locomotives, and
to the miners working in the conl mines along the route,
The only relief availablo was in boring artesian wells, and &
correspondent of the Zribune suys that, last year, six were
begun, The subsequent success bas been all that could be
desired. The first well Is at Scparation, 724 miles from
Omuhn, and the last ons is st Rock Springs, 882 miles. An-
other is in progress at Red Desert, The well at Rock Springs
is 1,145 feot deep. There are layers of clay mixed with
sandy loam, clear sand, and water-worn pebbles (in which
the supply of water is usunlly found), layers of eandstone
of varying degrees of density, and beds of sulphate of alumina
and iron chemically combined, resembling the peculiar bluish
clay of sgome of the surface soil. The Rock Springs well
risen 20 feet above the surface, discharging at the latter 960
gullons per hour, The water in the various wells, it is said,
sometimes holds in solution as much s 280 grains of mineral
gults to the gallon, snd bhence produces undesirable effects on
steam boilers, It is believed, however, that for agricultural
purpoges these salts could, with plenty of water, be washed
out, when the result would be a remarkably productive soil,
whichk would be as valuable as guano, A flowing well fur-
nishing 1,000 gallons per hour will water a section of 640
ncres.

An artesian well, we learn, is also in progress at Denver;
it is nlready down 800 feet, and water has risen pearly to
the surface. The government hus appropriated $10,000 to
sink one at Fort D. A. Russell, and it is now nearly 900 feet
deep. A well 1,000 feet deep costa about £10,000; and out
on the plaine,this outlay would make s most productive farm
and might be made the nucleus of a stock range of thousands
of acres.

SCIENTIFIC AND PRACTICAL INFORMATION,

SOUTH AFRICAN DIAMOXNDS.

A note on the diamonds of South Africa was communicated
to the geological section of the British Ascociation, during
its recent meeting at Bradford, by Professor Tennant. He
said that the first diamond arrived in Epgland from South
Africa in 1867. It weighed 21 carats. Last year there was
one of 110 carats, and this year one has been brouzk; over
which in its present rough state is larger than the Koh-I Noor
itself, and which when cutdown will probably be not much
smaller than that celebrated gem. He gave a history of the
Koh I-Noor, showing how it bas been reduced from its orig-
inal weight of 787 carats to 102 carats, its present weight, It
is a great mistake, said the speaker, to suppose that, becauss
the diamond is the hardest substance known, it is not
fractured. He showed by means of a diagram the fractures
that had been madein the Koh I.Noor, and remarked that
the diamond is in fact one of the most brittle stones we know
of.

ACTION OF LIGHT ON THE ELECTRIC RESISTANCE OF
SELENTUM,

M. Sale, in experimenting on the electric conducting power
of selenium, which varies with the degree of light to which
it is exposed,as described on page 198 of our volume XXVIII,
says that, after careful experiments, he concludes that the
effect of the light is not produced by the chemicsl rays,since
the maximum of diminution is obserred in the maximum
point of the red rays. Neither is the change In the resistance
due to an augmentation in the temperature. While the
effect also of the light is sensibly instantancous, the return
of the selerium to its normal resistance after the light is cut
off is not g0 rapld. Finally it appears that there exists in
the red rays, which are the most intense in heating proper-
ties, a power which, without modifying the temperature,
changes the molecular conditions of the particles.

A NEW SIGN OF DEATH,

At the moment of death, there become disengaged from
venous blood certaln gases which are normally confined
therein, and which form a pnenmatosis or swelling of the
veins. This action In the velns of the retina, says M. Bon-
chut, is easily appreciable by the ophtbamoscope, and con-
stitutes an immediate and certain sign of death. The puen-
matosis Is Indicated by the lnterruption of the column of
blood, and is comj arable to that observed in an interrupted
column of & colored alcohol thermometer,

T. W. Y. maye: | recontly witnessed the plication
kuown medical factin an unusual way, un:; : the
tion of a dog to prevent distemper. The pus was
in the ear, when the pup was only a few days old, and the
effect was about the samoe as when the operation ia M
upon & child,

of &
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NEW ELEOTRIC DISENGAGING GEAR FOR KNITTING
i MACHINES.

‘Wo present herewith disgrams of & novel and ingenious
apy of olectro-magnetism to the knitting machine,
the object being to stop the loom instantly and automati-
cally whenever a thread breaks, is injured, or is of abnor-
mal thickness, or when a needle becomes bent.

The wheel, A, in Fig. 1, receives motion and transmits it
by friction to the pulley, B, which, in turn, communicatoes,
by means of a belt, with the driving pulley, D, of the ma-
chine, Pulley, B, is journaled on the rod, W, and the Int-
ter may be moved from right to left, or vice versd, so as to

Srientific  Jmerican,

being little soluble. Water is removed by pressure, and the
gubstance is immedintely packed in barrels. The deposits
of phospbates of lime, iron, aluminum, ote., dried, constitute
an excellent fortilizer, readily assimilable,

The Absorption of Chemicnl Rays by the Sun's
Atmosphere.

The absorption, by the solaratmosphere, of chemicnl rays
of high refrangibility, has recently been studied by M, Vo.
gol. The method employed is that devised and described by
Bunsen and Roscos, in their photo.chemieal resonrches, and
in baged on the principle that, between sufficiently extended

[ArriL 18, 1874.

principal peculinrity of wh'ch ina raived seat A,
formed on the face of the jaw on which the work
turning. Grooves or recesses are cat at the corner of the
bite and face of the jaw, rounding the said corner, and thus
allowing of the use of a Tanite or other smery wheel by which
the raised seat may be accurately ground. Thework, thers
fore, resta upon tho weat, A, and the bite of the jaw only
sumes, it is claimed,  perfectly true pogition thereon as
equal prossure is exerted on the same. Apother nd
Of the groove is thata grinding wheel withont a perfect

" throw said pulley into orout of gear with the wheel
A. B Eare jointed arms connecting with the rod, W, [

and also at their point of junction with another rod, I,
@ {8 & lever whick oscillates about its conterof figure,
communicating, asshown, at one end with F, and at
the other with & plate, Q. K is an electro-magnet,
and L the armature. As represented by the dotted
lines, the rock laver, G, is supported by the upper por-
tion of tho latter. If, therefore, & current be sen
‘through the magnet, the armature is attracted and
drawn away from underthe lever, The Iatter, being
overbalanced by the plate, falls so that the plate en-
tors betwoon the wheels, A and B. These, rotating in
opposite directions, seize it and drag it violently be-
tween them, thus supplying, for an instant, safficient
i to draw the rod, W, to the left, through the in.
termediation of the lever, G, and rode, F and E, and
mb’ throw the wheel, B, out of gear.

In order to arrest the motien of the machine
promptly, the last mentioned pulley takes against &
block, shown to the left, which is cut out and lined
with india rubber to form a brake shoe. The effect
of the spring, represented at M, is to so hold the hinged
plece, wiwen tho lever is located ns shown in the
dotted lines, that the contact of wheels, Band A, is
close. When the lever is in the other position, the
tendency of the spring is to force the wheel, B,
against its shoe, The spring serves to regulate the
pressure in both instances.

From the above we think the direct application of
the current to the mechaniem will be rendered clear,
It now remains to examine how the action of the
magnet is governed by the broken threads or bent
needles. For the latter purpose thereare two sepa-
rate appliances, one relating to the needles, the other
to the thread. The latter, Fig. 2, is extremely simple.
Each of the four threads used in the knitting passes
over a pair of little grooved pulleys, P, between which
it ishorizontally extended. Between the pulleys and riding
the thread isa bit of bent wire, the ends of which enter cups
containing mercury. To the latter the battery wires pass.
So Jong us the thread is wholeand even, the wire is held up
above the mercury. If, however, it becomes broken or very
thin, the wire is dropped into the quicksilver, establishes a
circait, and the operation already described takes place.

Fig. 8 shows the sppliance which will stop the machine if
a needle become bent. The needles are horizontal and ra-
diate around the vertical axis of a circular frame. They pass
between two small plates, Vaod V”, placed in a vertical plane
and pivoting around hori-
zontal axes, b b, ce. Ifa Fig. 2,
needle gets out of line to
the top or bottom, it catches
against one of these plates,
and, if the bottom one,
swings it forward. In its
movement the latter strikes
an appendage, m, carried by
the other plate, and thereby
oscillates a hammer, M, at-
tached to the upper of the
pair which, falling be-
twesn two mutually isolated
springs, establishes a circuit.

In Fig. 4 is shown a side view of the same device, which
is actuated In precisely the same manner by an abnormal
thickness of the thread.

In & machine using four threads, there are, therefore, the
mechanical disengaging apparatus shown in Fig. 1, four of
the devicesin Fig. 2 to show the breakage of a thread, one
to show abnormal thickness, and one for bent or badly placed
needles. Through this combination, the Reous Industriells
#ays, one msn can easily attend to four looms. The ap-
paratus, we learn, is in use in s large factory near Montar-
€9, In France, A Gramme electric machine is here gubsti.

luted for the battery, and supplies a current sufficient for
160 looms.

Fhosphate of Ammonia for Purlfylng Sugar,

Kuhlmann's process of neutralizing the alkalinity of wu-
gar jules by means of phosphate of ammonin, discoverod
nome twenty-four years ngo, i now being Inrgoly applied in
France, and, to meet the domands, a large factory for the
production of the phosphats has been ostablishod af Ag.
nifres,

The rich mineral phosphates are reduced to powder, and
dissolved in very dilute sulphuric acid (5" Baumé), The
acid liquor, clarified by reposs and having the excess of sul-
phurie seid removed from it by earbonate of baryta, is con.
centrated at 20" Baumé, nnd then neutralized by esustic am.
monia. Finally, the resulting alkaline solution of phosphate,
peparsted from the insoluble deposits of sulphate of lime,

Fig. 1,—ELECTRIC ENITTING APPARATUS,

limits, the equal products of the luminous intensity by the
duration of the insolation correspond to equal darkenings
on chloride of silver paper. As applied by M. Vogel, the
investigation consisted in obtaining a scale of photographic
tints, due to the same intensity, with differing durations of
insolation, and then comparing with these tints those of &
photographic image of the sun on the same chloride of silver
paper.

Designating by I; and I, the intensities of the two points
of the sun,? the duration of insolation, i the intensity of
light acting on the scale, t, and ¢, the duration of insolations

Fig. 8.
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corresponding tothe two tints on the reale found to be equal
w those of the two points on the sun : according to the above
principle, the formulas I, feeif, and I,feeif,, are derived,
whence the ratio of the intensities, I, and I,, in given by that
of the duration, £, and £, Numerleally, from these it in
found that the ray, being 12, and the Intensity at the center
100, at the distances 4, 8, 10, and 12, the intensitios are 06, 77,
61, and 13,

- e -

HOBRTNN'S IMPROVED OHUCK JAW,
It is a well known experience, in case-hardening jaws, that

the relative positions of the motallic particles change more
or less, so that It Is almost impossible, without grinding, to

ete,, Is mixed with a fresh quantity of ammonia in order to
produce a tribasic phosphate, which has the advantage of

' hold work perfectly trus, To overcome this difficulty, the

nor 1 enabled to work accurately, ns the edge of the whes
projects boyond the raised part into the recoss formed by

the groove, The improved jaw s used in the Horton .

Inthe chuck, and appears to be a usefal and valuable de.
vice, =

Patented August 20, 1878, For further particulars ad-
dress the E. Horton & Son Company, Windsor Locks,
Conn,

- -
New Mode of Noting the Dircction of the Wind
at any Altitude,

M. Waldner, professor of mathematics at Osthofen,
Germany, while engaged in examining the solar spots
some years ago, had his attention attracted to an im.
mense number of small white particles which suddenly
came into view on a casual change in the position of his
telescope. He at once began investigations, in order to
discover their nature ; and after continuing his researches
for some three years, he found that the bodies appeared
Jike snow flakes which floated, like the clouds,in aerisl
currents, and existed at differing altitudes, He finally
determined them to be ice crystals which were driven by
the winds at the same velocity as the cirrous clouds,

Mr, J, Francis Anderson has recently devoted his stu-
dies to this subject, and he explains the presence of the
particles by the fact that the vapor of water tends to
rise in the atmosphere. A it ascends it meets cold
strata of air, condenses into water, and then freezes
into solid bodies which are simply snow flakes. In the
lower portions of our atmosphere, however, there are
other luminous corpuscles which principally consist of
organic material. These are easily observable by allow-
ing a beam of sunlight to enter a darkened room, or
may be seen out of doors by simply cutting off the disk
of the sun with an opaque object. By means of these
bodies in the inferior strata, and the snow crystals in
the upper regions of air, Mr. Anderson considers that
the direction of the wind may be determined at any alti-
tude, even during a cloudless day, He proposes simply
to ndjust a telegcope sons to give distinct vision at iwo,

three, or more thousand feet, and to note the direction and
rapidity of the particles, which will then be clearly seen as
they cross the field of view. This will give the direction of
the current which carries them along, and its approximate
velocity for whatever altitude the instrument may be ad-
justed for.

Private Fish Culture.
A writer in the New York 7ribune says tost one of the
principal causes why fish culture is not undertaken by

Fig. 4.

persons of moderate means is the supposition that large
ponds or rivers are necessary
to a successful business. A
farm, however, of fifteen or
twenty acres, with a small
pond or two, natural or arti-
ficial, supplied with water
from s river or from peren.
ninl springs, would be all
that could be desired. Many
kinds of fish, and especially
leoches, may be raised with
considerable profit, Ofleeches
we now import nearly two
millions annually from Eu.
rope, at a cost of about £100,-
000. One locality, especially well adapted by Nature for
the business, is on the east side of the Passaic river, oppo-
site the Nowark water works, on land sloping to the river.
Bosides dwellings, outhouses, barns, orchards, ote., there
aro two ponds supplied with never-failing springs of sweet
water, and the bottom is the right kind for trout, erayfish,
or leeches. The Passaic river would furnish food in abun-
dance for the young fish, A place having so many natural
advantages will probably be utilized,

‘MW patent jaw, herewith illustrated, has boon devised, the

One reapon for mentloning the subject of raising leoches
is that the supply from all parts of Europe, except Brit-
tany, is gradually failing boeause of the draining of the
marshes of the Danube in Sclavonia and Buropern Turkey,
all native places of the lecoh,

- -
Musonrin,

Muscarin is 0 polsonous alkalold, extractod by aleohol from
n wpoolon of mushroom (amanita muscaria). The most in-
tarosting fenture of muscarin s Its sntagonism to atropin,
Theno alkaloids neutralize each other's nction on the system
so porfoctly that ench can bo uned as an antidote in case of
polsoning by the other, Tho pupl! of the eye, enlarged by
atropin, is contracted by musocarin. ‘I'he depression of tem-
porature enuged by musearin, injectod beneath the skin, is
counteracted by s similar application of atropin;and the
heart of a frog, that has ceased to beat from half un hour to
an hour, under the influence of muscarin, has been restored
to activity by atropin. Possibly quinine sustains s similar
rolation to the polson induelng invermittent fover that atro-.
pin does to muscarin,

)
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THE AMMONIA ICE-MAKING PBOGZMT

We prosent herewith an engraving of an apparatus for
making ice and producing cold, exhibited by Mesars. Vaas
and Littmannat the Vienna Exposition, In which. as in the
well known system of Carré, the vapor of lmnu;mu is the
congealing agent, The normal volatility of ammonia, in
both machines, is increased by removing the vapor as quick
ly as it forms, The apparatus consists of the boller, a,con-
denser, b, gasholder, o, ice box, d, the absorption eylinder, e,
the temperature exchanger, J. the cooler, g, and 1-'11\ pump
h. The boiler, a, ia first half filled with solution of -mm:»
nia, which is caused to evaporate by the applieation of heat
and the gas thus formed Is forced through the pipe, i, into
the worm pipe of the condensor, b, and
from there through the pipe, 2, into the
gasholder, ¢. From the gasholder the
gos s conducted by the plpe, 8, to the
valve on the top of the ice box, d, which
is in connection with the worm pipe in.
side the ice box,

At the commencement of the operation
this valve is kept shut ; but as soon as the
gos has attained a pressure of eight to ten
atmospheres, it is slightly opened. The
gas, on its passage through the worm
pipes of the condenser (which arealways
surrounded by cold water), is condensed,
and the liguid passes through the valve
to the worm pipes in the ice box, where
it again commences to evaporate, taking
up at the same time heat from the solu-
tion of chloride of calcium, in which the
worm pipes in the ice box are submerged.
This absorption of heat so lowers the
tomperature of the solution of chloride
of calcium as to render it capable of turn-
ing the fresh water contained in the ice
cases tolce,

The ammonis, which has been volatil-
ized again in the pipes of the ice box,
passes through the pipes, 4, to the absorp-
tion cylinder, E, and, at the same time,
the weak solution of ammonia, which has lost the gas by
heat, passes out of the boiler by the pipe, 5, into the ex-
changer 7, through the cooler, g, into the absorption cylin
der, ¢, where it absorbs the gas which comes from the ice
box, and from these it is pumped back by the pump, 7, into
the boiler to be again heated. When the machine is work-
ing the valve on the ice box must be opened just sufficiently
far to allow the gas to escape, but not to allow the pressure
to fall, and the valve between the cooler and the absorption
eylinder must be so regulated as to admit the proper quanti.
ty of the weak solution from the boiler as will absorb the
gas from the icobox. A machine for making 2001bs. of ice
per hour requires a two horse engine to drive it.—Zron.

o

IMPROVED STEAM PUMP,

The many and diversified uses of the Niagara pump are so
well known that is hardly necessary toallude to them inany
detail. Briefly, the machine will pump water—hot, cold,
fresh, salt, clean, or muddy—sirups, beer, acids, molasses,
or other heavy fluid. Itis especially
adapted to the feeding of steam boil-
ers and supplying of tanks, and is use-
ful in sugar refineries, tanneries, oil
works, and manufactories generally,
Finslly, it is well suited for the drain-
age of mines, quarries, low lands, and
for wrecking purposes.

The main feature of the jmproved
form of the machine, as represented in
our engraving, is the simple steam
valve. This appliance, as formerly
used in the pump, consisted of an aux-
iliary slide valve and steanm cylinder,
and & slide valve operated by the latter.
At present this has been simplified so
that only one circalsr balanced valve
is employed, working on centers packed
with rings, and operated directly from
a tappet on the main piston rod. The
apparatus can be run so slow that the
motion of the plston rod will be hardly
perceptible, and then again as swift as
deaired, without fear of having the pis-
ton strike the heads of the cylinder.

By » simple device, the steam ope-
rates the valve when running slow ; and
when working fast, the momentum of
the piston opens and closes the valve;
g0 that st sny speed there will be in-
variably & full port of steam for the
return stroke before the piston arrives
at the end of its course, the connection
between piston and valve belng di-
rect,

DR. BROWN BEQUARD ON NERVE FORCE,

Dr. Brown Séquard has recentiy concluded the admirable
sories of lectures which he has boen delivering in Boston,
Some weeks since we gave a resume of the Initiatory dis-
courses, on the subject of nerve foree; and we continue our
abstracts, with reference to the very curious and instructive
tople of

NERVE DERANGEMENTS,

A great many digorders in our aystem, says Dr. Séquard,

, | may result from the stoppage or arrest of the activity of cer

tain cells of gray matter. Tetanus or lock jaw Is & convul.

, | sive affection which can be checked immediately by certain

influences coming from certaln parts of the system. When

I : i o
motbid activity, For there are clear cases in which thos

affections have been cured by such irritation. Those alters
tions of cells that were producing an srrest of the power of
sight or paralysis have been submitted to an irritation of parts
of the skin or of some viscus, and the irritation, going to the
morbid part and producing a change in the activity of those
colls, hias cured the disesse.

Referriog to paralysis, the lecturer said that the malady is
considered 1o rosult from s cessation of activity of a part of
the braln from disease, destroying some particular portion.
According to this view the destruction of the part of the erura
corebri or pons varolii necessarily should produce s paralysis
in some muscles of one half of the body: but such is not
the case, for the paralysis msy exist in
the same side of the body where the
disease Is or on the opposite side, or the
pons cvarolii may be destroyed without
any paralysis at all supervening. Paraly-
sis really appears only from sn lrritation
which starts from s place where the
disease is and scts upon parts at & dis-
tance g0 88 to modify them.

THE DOUBLE BRAIN.

One half of the brain is sufficlent for
all the functions of the two halves of
the organ. There is no question that it
is our habic of making use of only one
side of the body that consigns to one half
of the brain—the right side—the faculty
of expressing idess by speech. If wede-

IMPROVED AMMONIA ICE-MAKING MACHINE.

produced by strychnin, insufflating air into the lungs stops
the convulsions; a similar result is caused by carbonic acid or
a current of galvanism. In brief the mechanism of the ar-
rest of convulsions in tetanus is just the same as the me-
chanism of the arrest of the heart in the case of galvaniza-
tion of the par vagum of the peck. Similarly an irritation
of almost any part of the skin may prevent epilepsy. In
the case of anaura starting from a limb, a ligatare around
the latter (by irritating the nerves of the skin and sending a
current toward the brain, changing the state of the cells
there) serves to prevent an attack. There are many cases of
epilepsy that have been cured by accidental injury.

Another kind of sloppage or arrest of the activity of cells
oonsists in the arrest of the morbid activity of the brain. In
cases of insanity,a large number of patients have been cured
suddenly by means of irritation of the skin, that was either
nccldental or employed by a physician. A patient in a luna.
tic asylum met another one who struck his head and broke
the cranium on the right side. The brain oozed out; a good

The parts sre cast separato to pro-
vide for the replacing of breakages,
which may occur by sccident or frost,
st small expense, and the makers add that the fewness of
the various portions ensbles them to furnish & machine of
excellent material and the best possible workmanship at a
low figure,

For further particulars address Messrs. Hubbard & Aller,
08 10 97 Pearl street, Brooklyn, N. Y.

deal of it was lost, and the patient was cured of his insanity
and epllepsy. Other affections of the brain, such as amau
rosis or paralysis, may be cured suddenly, sometimes with.
out any cause that we can find, but with good ground cer.
tainly to believe that an irritation has scted which hag pro.

duced & change in the cells of the brain and dismissed their | is recorded the case of a man at Rouen in, whom the heart
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THE JOHN HARDICK NIAGARA STEAM PUMP,

velope both sides of our body equally,
not only would there be the benefit that
we could write or work with the left hand
as well as with the right, bat we should
have two brains instead of ome, and
would not be deprived of the power of
speech through disease of one side of the
brain.

The nervous system is not essential to
the existence of muscular contraction or
irritability, Professor Bernard, of Paris,
has found that woorari poison afects the
motor nerves in muscles so that the conductors which unite
the brain with the muscles become paralyzed while the
muscles remain active. Dr. Séquard, however, doubts that
the woorari acts upon the parts within the sheath of the
muscular fibers, and hence nerve power may possibly remain
therein.

SEPARATION OF A NERVE.

It is well known that, if a nerve has been divided, after
four days it loses its power. The muscles, however, remain
perfectly active, and we can produce contraction in them.
Unfortunstely, here, also, there is an element of nerve tissue
which is inside of the nerve sheath, and it is not Emown
whether it has lost its power or not. In the case of two de-
capitated men, the lecturer said that he had made an ex-.
periment of cutting off the arms. He found, after thirteen
and a half hours in one case and fourteen hours in the other
case, that all signs of life in the limbs had disappeared. Up
to that time, either galvanism or a shock produced by a blow
with his arm or a papercutter caused the muscles to respond
to the irritation, He then injected
the blood of & man into one of those
arms, and the blood of a dog into an-
other. In both cases local life was
restored in those arms, Themuscles
became irritable again, and the
strength of contraction was extreme-
ly vowerful. Indeed, in the arm in
which the blood of the man had been
injected, the power was lmmense,
It was greater certainly than during
life. There was therefore a return
of muscular irritability after it had
disappeared and nervous excitability
had not come, The nerves remained
quite dead. Therefore it seemed
quite clear that the muscular irrita.
bility depended upon nutrition by
blood and the oxygen in it. The
blood injected was richly charged
with oxygen and that was the reason
why the muscular irritation became
80 great,

Long ago, said the speaker, I had
discovered that light can affect the
iris of the eye, even when it has
been romoved from the body. The
eye of an cel had been romoved from
the body for sixteen days and kept at
a temperature of about 86 to 40*
Fah. But he found that, although
the eye was In almost complete pu.
trefaction, the light sti)l acted as an
irritant of muscular fibers. There it
was impossible to admit that there
was nervous action, The muscular
fibers themselves wore conslderably
altered,  Still they acted.

THE IEART AND THE NERVOUS SYSTEM.

It has been que;tloned whether the thermical movements,
such as that of the heart, depend u the nervous
It has been found that, -l.sh':;'.mm hunm
separated from the chest of a dog,it continued to beat. There
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‘was found to beat for thirty.six hours after the death of the
body by decapitation. There is therefore & possibility of
long persistonce of )ife in those organs. And the great cause
‘why we see those organs stop at death #o quickly is that the
phenomena of arrest of their activity have taken place at the
time of death,

MOTTON WITHOUT NERVE FORCE,

A very singular fact i that movements, voluntary in ap-
pearance, can exist without perve force, and Dr. Séquard re-

Isted the following remarkable case: :
] was called,” he says, ‘“to gee a patient who was indeed

no more a patient; he had died before I reached him. I
was told that he was making certain movements, and his
family and friends all thought him alive. I examined him
and found that he was certainly dead without any chance of
retarning to life, at least according to our very limited
knowledge. Ifound that he was performing slowly move.
meats that he had been performing with great vigor before I
came. He would 1ift up his two arms at full length above
his facs knit the fingers together as in the attitude of prayer,
then drop the arms again and separate them. The move:
ments were repeated & good maoy times with less and less
force, until at last they ceased. There was no trace of sen.
sibility anywhere, no reaction to the operation of galvanizm
or burning aoywhere, as I had to make use of these means
to satlsfy the family. A needle was pushed into the heart
as there was no danger from this experiment, n certain
phywiologist having, for the were sake of showing what the
Japanese had done that way, introduced one many times into
his heart. The needle introduced showed that the heart
of my cholera patient did not beat.”

Dr. Dowler of New Orleans has ampntated limbs from
cholera patients after death, and has found that the mem-
sers amputated continued to move after having been sepa-
mated from the nervous centers; so that, if there were nerve
force acting, thon it was nerve force existing in trunks or
nerves and not the nerve force that comes from the will.

The lecturer then proceeded to give several curious in-
stances of movements apparently voluntary but really with-
out the control of the person. One case was of a young
Iady in Paris who every Sandsy at ten o'clock sscended abed,
and, putting her back on thetop of the edge or border of the
bad, took an attitude of prayer and began to address prayers
to the Virgin Mary. She continued in that attitude, fixed
like & statue, excopt that her chest continued to move and
her heart to beat: her lips were giving utterance to sounds
All the other parts of the body were absolutely motionless.
This was a feat that you could not perform on level ground.
Standing rigldly on tiptoe, even without shoes, is an utter
impossibility, beyond a short time. Sometimes a movement
forward is mads, sometimes backward, and often rotary mo-
tions take place. Two cases of the last mentioned class hap-
pensd in persons who exhibited their strange contortions
stauding on their heads. A girl who bad received a eevere
blow on the head had a rotary movement on that account.
She Enew well what was the matter with her, and bad come
to be able to prevent any bad effect of it. [If she wanted to
£0 in a contrary direction, she turned herself in a direction
almost at right avgles to it, and the irregularity of her move-
ment brought her to the right place.

Passing to another branch of his subject, Dr. Séquard pro-
ceeded to show that the

CESTRAL NERVOUS SYSTEM

haspower to act on all regions of the body through the
medinm of .he vaso-motor system, which is ‘capable of di-
minishing the sizs of blood vessels and thus regulating cir.
culation; also, that a suspension of the activity of the vaso
motor nerves produces a passive dilatation of the blood ves.
pols with increased sfllux of blood. Increased circulation in
any part of the body may ba due to chemical processes,going
on in the tissues, which attract the blood into the vessels
supplying ihe tissues in guestion. Professor Draper of
New York has rhown thst these chemical changes do cause
an increase in the rapidity and amount of circulation. And
such chemiral forca the lecturer believes to arise from a di-
rect transmutation of nervous force, The circulation depends
more on the general tissues of the body, and much less on
the heart, than Is commonly supposed. Indeed it may be
sald that the heart is formed by the circulation instead of
vice versa, The curious rapidity with which an engrafted
organ will not only grow to its stock,but will show evidence
of partaking In its circulation, should be remembered in esti
mating the canses of the Iatter. The lecturer told an anec
dota of his engrafting a cat’s tail on a cock’s comb.

Auother influsnce belongs to the nervous system, which is
that it regulates the nutrition, secretion, and other fanctions.
It Is not essentinl to nutrition, though it is of great use,

THE POWER OF THE MIND OVER THE BODY

through the nerve forcs s infinitely greater than most of us
can imagioe, in extent and variety. Mesmorism, apimal
magnetism, the 04 foros, Perking's tractors,—all these have
some ground in Nature, that ground being simply the fm-
mense power of the imsgination on the body, John Hunter
mads soma curlous expsrim=nts in willing pain Into & part;
he falled, however, to will the attacks of his gout into his
great tos, though hae tried to do it Swedenborg,though sub.
Ject to lllusions and hallucinations, had an equally clear
view of the way In which the brain can convey various kinds
of senaation, etc , Into Aoy part of the body, Bennett of
Edinburgh tells of & man whowe sleave was caught In ahook ;
the man, thinkiog hisarm was piereed, snffered excrucinting
pato on‘il he was extricated.  As for magmorism, the senses
are exqulsitely oxalted; but the feat of reading a watch
placed out of sight may be (perhaps) explained by the ob-
woure facalty we possous of estimating the Ixpws of time,even

in sleep,  The convulsionnaires of St. Médard suffered
themeelves to be trampled under foot in the most shacking
way without feeling pain; this Is one instance of the sup-
preagion of feeling by mental Influence, of which the mes.
merie anmathesln in another examplo,

The secretions are arrested or made notive by nerve influ-
ence. Nursing mothers who give way to anger or other
emotions poison their own milk, whereby the infant's health
is often injured for life, if he be not killed ontright. The
bowels are purged by bread plill (as was once proved on a
large seale by the Emperor Nicholas) provided people are
told they are to be purged ; eighty out of one hundred hos-
pital patients have been vomited by a neutral remedy, when
told ' there had been & mistake mado and they had all taken
emetics,”  Much sen sickness would be avoided if people
could be made to believe thoy were not going to have it.
The stigmata, or marks of the nails on the Saviour's hands
and feet,hinve been plainly #een to appear on the correspond.-
ing portions of the bodies of certain of his more devout fol.
lowers, among whom St. Francls of Assisi must be specially
named. Yet ought we not to lose from our sight the possi.
bility that these occurrences, however unquestionable they
be, are yet sgimply owing to an action of the imagination,
whereof a notable instance is related upon authority of
great weight: A mother snw o window sash descend with
violence upon her little child’s fingers, whereupon ghe her-
self was Instantly seized with extreme pning in her own
fingers which did afterwards swell and inflame in guch a
manner that she was long in being cured. The fakirs of
India are sometimes able to divest themselves of the signs of
life—respiration and circulation being stopped and bodily
temperature lowered—for months continually, This well at-
tested fact becomes less strange in view of the fact, once ob-
served by the lecturer in his own Iaboratory, where a dog
remained several months after death in & temperature from
40° to 60° without nndergoing putrofaction; here is evidence
of a power to arrest metamorphosais, eaven when the volun-
tary, and indeed all, the motions are at an end. The pain
of toothache vanishes at sight of a dentist's chair; neu-
ralgia once disappeared as the lecturer was about to enter
on an operation for its relief; most functional, and even
some organic, affections (as dropsy) may be cured by giving a
patient the idea that he is to be cured! and the well at.
tested list of modern miracles is in the same category of
facts.

Nervous force is generated through the blood; it results
in this case from & transmutation of chemical force. It is
accumulated by rest, but too prolonged rest stops its pro-
duction, and an anemic condition, with degeneration,occurs,
Too prolonged action of a part or organ does the reverse,
in producing congestion and the diseases incident to con-
gestion. The principal rule of hygiene is deducible from
these principles: It is,not to draw blood by exertion to one
part of the nervous system alone, exclusive of the rest.

We may not despise the doctors, but must attend to cer-
tain cautions, which are summed up in one, s follows: We
ought not to spend more than our means allow. We ought
also to use all of our organs pretty equally. Regularity in
the time of meals, sleep and exercige must be acquired; if
it is not natural to us, it must be gained by habit.

IN THE LABORATORY WITH AGASSIZ,

BY A FORMER FUFIL.

It was more than fifteen years ago that I entered the la-
boratory of Professor Agassiz, and told him I had enrolled
my name in the scientific school as a student of natural his-
tory. He asked me a fow questions about my object in com-
ing, my antecedents generally, the mode in which I after-
wards proposed to use the knowledge I might aecquire, and
finally, whether I wished to study any special branch. To
the latter I replied that, while I wished to be well grounded
in all departmonts of zdology. I purposed to devote myself
specially to insects, .

““ When do you wish to begin? ™ he asked.

“Now," 1 replied.

This seemed to please him, and with an energetic ‘very
woll,” he reached from a sholf a huge jar of specimens in
yellow nleoho),

“* Take this fish,"” eaid he, “and look at it; we call It a
hemualon ; by and by I will ask what yon have seen.”

With that he left me, but in & moment returned with ex.
plicit instructions as to the esre of the object entrusted to
me,

“ No man is fit to be a pataralist,” sald he, ' who does not
know how to take care of specimens.”

I was to keep the fish beforo me ina tin tray, and ocea-
sionally moisten the surface with alcohol from the jaralways
taking care to replace the stopper tightly, Those were not
the days of ground glass stoppern and elegantly shaped ex-
hibition jars: all the old students will reonll the huge neck.
lens glnas bottles with their leaky, wax.-bosmoeared corks, half
esten by insects and begrimed with cellur dust, Entomology
was a cleaner seience than jchthyology, but the example of
the Professor, who had unhesitatingly plunged to the bottom
of the jar to produce the fish, was infoctious; and though

this aleohiol had “/ n very anclent and fishlike wmell,” I really
dared not show any aversion within the#o saored precinets,
and trented the alcohol as though it wers pure water, St
I was conncious of a passing feeling of dignppointment, for

gnzing at a fish did not commend {elf to an ardent entomo.
logint, My friends st home, too, were annoyed, when they
discovered that no amount of e¢au de Cologne would drown
the perfume which haunted me like o shadow,

In ten minutes I had seen all that conld be seen in that

fish, and started in search of the Professor who had how-

evor loft the musonm ; and when I returned, af
over some of the odd animals stored in the upper
my wpeclmen wan dry all over, | doshed the fluid ovor |
fish an if 1o resumcitate the beast from a fainting fit, and
looked with noxioty for n return of the normal sloppy ap.
penrance, This little exeitement over, nothing was t
done but to return to a stendfast gawe at my mute compan
Hulf an hour passed ,—an hour,—anuthor hour; the fish
gan to look loathsome. 1 turned it over and sround ;
itin the face,—ghnstly ; from bebind, beneath above,
ways, at & three quarters’ view, just an ghastly, I was m
despair; at an early hour I concluded {hat lunch was necos
sary; so, with infinite relicf, the fish was carefully replaced
in the jar, and for an hour I was free. ¥

On my return, I learned that Profesror Agassiz hnd heen
at tho musenm, but had gone and would not return for sey.
eral hours, My fellow students were too busy to be dis.
turbed by continued conversation. Slowly I drew forth that
hideous fieh, and with a feeling of desperntion again looked
at it. I might not use n magniflying glaes; instruments of
all kinds were interdicted. My two hands, my two eyes,
and the fish: it seemed a most limited field. I pushed my
finger down its throat to feel how sharp the teeth wero. [
began to count the ecales in the different rows, until I wag
convinced that that was nonsense. At Inst & happy thonght
struck me—I would draw the fish; and now with surprise
I began to discover new features in the creature. Just then
the Professor returned.

“That is right,” said he ‘s pencil is one of jthe best of
eyes. Iam glad to notice, too, that you keep your specimen
wet and your bottle corked.”

With these encouraging words, he added :

““ Well, what is it like?”

He listened attentively to my brief rehearsal of the struc-
ture of parts whose names were still unknown to me: the
fringed glll arches and movable operculum ; the poren of the
head, fleshy lips and lidless eyes; the lateral line, the spinous
fins and forked tail; the compressed and arched body. When
I had finished, he waited as if expecting more, and then,
with an air of dirappointment:

** You have not looked very carefully; why,” be continued
more earnestly, “yon haven't even seen one of the most
conspicuous features of the animal, which is as plainly be-
fore your eyes as the fish itself; look again, look sgain!”
and he left meto my migery.

I was piqued; I was mortified. Still more of that wretched
fish! But now I set myselfto my taek with a will, and dis-
covered one new thing after another, until I saw how just
the Professor's criticism had been. The afternoon passed
quickly: and when towards its close, the professor in.
quired :

“Do you see it yet ¥

**No," T replied, “I am certain I do not, but I ses bow
little [ saw before.”

““That is next best,” gaid he, earnestly, * but I won't hear
you now; put away your fish and go home; perbaps you
will be ready with a better answer in the morning. 1 will
axemine you before you look at the fish."

This was disconcerting; not only must I think of my fish
all night, studying, without the object before me, what this
unknown but most visible feature might be: but also, with-
out reviewing my new discoveries, I must give an exact ac-
count of them the nextday. I had a bad memory; so 1
walked home by Charles River in a distracted state, with my
two perplexities.

The cordial greeting from the Professor the next morning
wna reassuring ; here was & man who eeemed to be quile as
anxious as I, that I shounld see for myself what he saw.

Do yon perhaps mean,” I asked, * that the fish has sym-
metrical sides with paired organs? ™

His thoroughly pleased “‘ of course! of course!” repaid
the wakeful hours of the previous night. After he had dis-
coursed most happily and enthusiastically—as he always
did—upon the importance of this point, I ventured to ask
what 1 should do next.

“Oh, look at your fish!" he said, and left me again to my
awn devices. In alittle more than an hour he returned and
heard my new catalogue.

“‘That In good, that is good!” he repeated; ‘“but that Is
not all; goon;" and eo for three long days he placed that fish
befors my eyes, forbidding me to look nt anything else, or
to uso any artificial ald. ‘‘ Look, look, look," was his re-
peated injunetion,

This was the best entomological lesson [ ever had,—a loa.
son whose Influence has extended to the detalls of every
subsequent study ; & Jegacy the Professor has loft to me, as
be has left it to many others, of inestimable value, which we
ecould not buy, with which we cannot part.

A year aftorward, some of us were amusing ourselves
with ehinllding outlandish beasts on the mugeum blackbonrd.
Wa drow praucing stacfishos ; frogs In mortal combat; hydrn.
hended worms, stutely orawfishos, standing on their tails,
boaring sloft umbrollas; and grotesque fishes with gaping
mouths and staring eyes.  The Professor eame in shortly
after, and was as amused ns any at our experiments, He
looked at the fishes,

“Hwmulons, every one of them," he said; ““Mr, —— drow
them."

True; and to this day,'if T attompt a fish, T can draw
nothiog but hemulons,

T'he fourth duny, s second fish of tho snme group was placed
beslde the first, and 1 was bidden to point out the resem-

blaneos and difforencos botween the (wo; another and an-
other followad, until the entire family lny before me, and &
wholo leglon of Jars covered the table and surrourding

sholves ; the odor had become a pleasant perfume; and even
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now, thesight of an old, six Inch, worm-eaten cork brings
fragrant memories.

The whole gronp of hemulons was thus brought in re-
view: and, whether engnged upon the dissection of the in.
ternal orgnug, the proparation and examination of the bony
framowork, or the description of the various parts, Agnssls’
training in the method of obaerving facts und their orderly
arrangement was ever accompnnied by the urgent exhorta-
tion not to be content with them,

“Facts are stupid things,” he would say, ** until brought
into connection with some general law."”

At the end of eight months, it was slmost with reluctance
that I loft these friends and turned to Insects: but what I had
goined by this outside exporionce has been of groater value

than yenrs of later investigation in my favorite groups,—
Every Saturday.

Corvespondence.

The Scrow Propeller,
To the Editor of the Seientific American :

Having been intimately connected with the introduction of
sorew propulsion in the United States, the biographical
notice of Sir Francis Pettit Smith, in your issue of March
7, 1874, induces me to pregent the following statement :

Francis P, Smith obtained a patent in England, dated May
81, 1830, for a propeller consisting of a continuous sorew,
formed and applied as sbown by the : ngraving which ac.
companies your biographical sketch referred to. John
Ericsson obtained a patent in England, dated July 13,
1886, for a propeller consisting of several blades or seg-
ments of a gerew, the twist of which was determined in ac-
cordance with the principle new universally ndopted in the
construction of screw propellers,

That Ericason carried his invention into practice immedi-
ately after having obtained a patent in Epgland will be seen
from the following notice in the London Mechanics' Maga
zine, June 3, 1837, vol. xxvil,, p. 180, relating to the screw
steamer Francis B. Ogden;

** Captain Ericsson's New Propoller.—The American packet
ship Toronto, of 630 tuns burden, and drawing 14 feet 6
inches water, was on Saturdny last towed down the Thames
at the rate of full 4} knots an hour, against wind and tide,
by an experimental steamboat called the Francia B, Ogden.
We subjoin a copy, with which we were favored, of the cer-
tifieate given by the pilot and mate of the Toronto, of the
performance of the Francis B. Ogden on this occesion :

“* Packet ship Toronto, in the Thames, May 28, 1857

“““We feel plessure in certifying that your experimental
steamboat, the Francis B; Ogden, has this morning towed
our ship at the rate of 4} knots an hour through the water,
and against the tide,

(Signed)

**To Captain Ericason.”

Benpett Woodcroft, in his celebrated work on steam navi.
gation, published in London, 1848, thus rotices the Robert
F. Stockton, the second vessel built in England propelled by
Ericsson’s screw propeller: ;

“On the 7thof July, 1888, a new iron vessel, built by
Mesars. Laird & Co., of Birkenbead, and fitted with a screw
propeller, was launched into the Mersey. This vessel was
eapstructed for Captain Stockton, of the American navy,
who has been already mentioned, snd consequently received
the name of Robert F. Stockton. To the kinduess of Mr,
Jobn Lalrd I am indebted for the drawing of this vessel, as
she was rigged for her first voyage across the Atlantic; and
from one of ths sclentific journsls already quoted the follow-
ing particulara: Seversl experiments have been made with
her (the Robert I, Stookton), the results of which appear
very satisfactory, both in relation to the application of the
propollers to dnland and to ocesn navigation; and these ex-
periments derive additional welght from the fact of their
uaving been performed and approved of in Liverpool, the
groat emporium of shipping and commereo,

“The Robert F. Stockton left England for the United States
in the beginniog of April, 1889, under the command of Cap-
taln Crave, of the American merchant service, n most intre
pid satlor. His crew consisted of four men and a boy

“Captaln Crave made o forly days’ passage, under rail
only ; and for his daring In thus crossing the Atlantio in ) in
swall yeseol, he was presented with the freedom of the city
of New York.

“ Prior to Captain Erieseon leaving this coun'ry for Ame-
ries, he had built, for Mr, John Thomas Woodbouse, an iron
scrow propeller vessel to run as & passenger boat on the
Asliby de la Zouch csunl.
~ “Bhe wan named the Enterprige; her length 1s about 70

foot, bonm 7 foot, and her engines about 14 horee power;
bor wposd, where the water Is wide and deep, is from 0 to
10 miles no hour,

- “8he wae dolivered and commonced to run on that eanal

i the middle of the month of August, 1739 ; and having run
~ during & senson without being profitable, shie was then used
A% & steam tug on the Trent and Mersey, for a certain coal
traflic, with grent succoss,”

Mr. Wooderoft adds (see p. 102 of the work referred to):
“1t will thus be sren that Captain Ericsson accomplished
Afor the setew propeller in Ameriea and in England what
Fulton 6ld for the paddle wheel in the former and Bell in
the latter country, namely, |ts practieal iatroduetion.”

‘B, Nashby, Pilot,
*“ H. R. Hovey, Mate.

- The bistory of the intreduction of stesm navigation in
: !ﬁ United Btaton sbows that, seversl years before scrow

had sssumed spy commercial fmportance in

England, the arrying trade on our lankes was, to a great
extent, conducted by screw vessels. Already in 1843, the
Errcapon lino of screw steamers was in full opemtion be-
tween Philadelphin and Baltimore, runnfog through the
Delaware and Chesapeake eannl, seriously damaging the
frelght businesn of the Philadelphin and Baltimore Railrond
Company,

Pormit me fto add that the sum which you mention in
your biogranhleal notice, as haviog been awarded to Sir
Francls P. Smith, was paid at a recent period, and divided,
in various proportions, among several (I believe seven) paten-
tees who had in the meantime obtained patents for modifica-
tions of detail which the Admiralty desired to avail itself of.
It is scarcely necessary to mention that Captain Ericsgon
received a fraction of the sum paid by the British Govern-

ment, C, H, DELAMATER.
New York city,

_— ®

The Attraction of the Sun and the Earth,
To the Kditor of the Scientific American:

It appears that some of your correspondents are still in
doubt about the exactness of the data in regard to the size
nnd dengity of the sun and earth, and their consequent rela-
tive attractions, ns established by astronowy. 1 made some
remarks on this subject in your issue of February 7 (page 84,
current volume) wherein 1 pointed ou’ the impracticability
af the proposition of Mr, Slaughter, who wished to find by
the balance how much a few tuns weight would increase or
diminish in gravity st certain hours, and [ mentioned Her-
schel's method of illustrating the variation of terrestrial at-
truction from the equator to the poles by a spring balance.
After this communication, a correspondent (Captain Erics-
son) communicates that he has constructed an apparatus for
meaguring these chungee, consisting of n heavy iron globe
floating in mercury, and Mr. Slaughter now proposes a spring
balance with n mirror attached. In regard to the first con.
trivance, I must romark that a floating object is identical
with a lever scale, ns the liquid balances the floating body,
and any change in the gravitation will equally affect both;
80 that suchan apparatus would show no change whatsoever,
even when transported to the moon or to Jupiter, It is,
therefore, not in the Jeast surprising that Captain Ericezon,
according to his own showing, had no results, In regard to
a spring balance with a mirror, this mightshow differences
of attraction, but could not possibly be delicate and reliable
enough for purposes of measurement, being affected so strong-
Iy by other causes as to be unfit for such delicate measure
ments as the minute changes in gravitation in question.

The best method is with the pendulum, by watching the
changes in the periods of its oscillations at different houra
of the day nnd night; bnt with what standard can we com-
pare it, as all pendulums will be equally affected ¥ Fortu
nately we have an equivalent instrument, of which the os-
cillations are not affected by gravity, and which is thus in-
dependent of changes in the same. I refer to a good, well
compensated chronometer, in which the mass of the balance
wheel and the elasticity of the spiral spring are substituted
for the weight of the pendulum and its gravitating tendency.
If therefore a criterion of the solar and lunar attraction is
judged desirable, all we have to do is to compsre the oscilla
tions of the pendulum of a regulator with those of the bal.
ance of a cbronometer, at different hours of the day and
nigbt. At those hours when gravitation is less by =solar or
lunar attraction, that is, when the sun or the moon crosses the
meridian, the pendulom clock must be found to move more
slowly, making the seconds longer, going behind the chrono-
meter, and indicating less than 8,000 seconds for the hour as
recorded by the chronometer. When the sun or moon is
in the meridian of the antipodes, the opposite effect must be
observed, Theso results differ from the ocean tides, which
risa equally at the two periods.

I intend making these obzervations shortly on an astrono-
nomical pendulum clock driven by electrieity, of which the
weight attached to the pendulum is unususlly large. I will
communicate the repults, if soy are obtained worthy of no-
tice, P. H. VASDER WEYDE,

New York city,

Calming the Sea by Means of Ofl.
To the Editor of the Beientific American ;

The communication on page 212 of the current volume of
your journal interested me very much, I have read of a
whale ship in distress being lightened of a part of her cargo
of oll by pouring it overboard, and the wea, for some distance
sround the vessel, becmmo comparatively smooth. The
writer when a boy, living on & farm in Vermont, remembers
that, in making maple sugar (by bolling the sap in deep cast
fron kettios, as the costom then was), we had a small pince of
fat pork, held In the end of & stick ; and whenever the sirup
foamod wnd would be in danger of bolllug over, we dipped
the pork in the wirap,and the fosming would ecenso instantly,
Some years ngo wo owned n small hoisting oogine that we
could do no work with onaccount of fonming in thoe boller.
By adviee of a holler maker wo forced n small quantity of
lard oil In it and the cure was complote, It wan only neces
snry to forees In whont two tablespoonfuls onee or twice a day
to keep things perfectly quiet inside,

Hartford, Cann, Joux MoCray,

—— -

The KHlectro=Capllinry Muachine,
2o the Editor of the Scientific American:

La Nature ervoneously deseribog this motor, llustrated on
pege 105 of your current volume aw & French fnvention. The
original deseription of the machine may be found in Puggen.
dorfl"s Annalen, 1878, vol. 149, pp. 846 to 661, The machine
was lavented by Gabirlel Lippmann, student o the Isborato-

ry at Holdelberg; and It was bailt by the instrument maker
Jung, at Heidelberg.

This very interesting machine works economically with
feoble currents. It ran onen centinuously five days and
nightn by the current of one single Daniell. T'he power of
uny electro eapillnry motor s indépendent of ita volume,
being proportionsl to the variation of the wurfoco of contact
of the two liquids, If B be the variation of the surface (in
gquare moters) of contact under one Daniell, then the work of
the muchine will be (8--100) kilogrammeters for each
stroke,

lown City, Town, G, Hixnicns,

-t
The Beoch Blight,
To the Fditor of the Beientific American :

In your lssue of March 28,Mr, Jacob Stauffer calls attention
to an article in the Seience Record for 1874, on the blight re-
cently observed on beech trees in Westphalia,and states that
he had noticed the same thing as enrly as the summer of 1857,
I can go farther back still. In the fall of 1838, I noticed the
same white cotton-looking insect on beech trees in Lapeer
county, Mich., presenting the wavy undulsting motion men-
tioned by your correspondent., I asked one of the native
Indinng, who was present at the time, what they were; and
he snid that they were called “ me mes”

New York city.

The Emerald Mines of Muzo.

Within four days’ journey from Bogota, a French company
has been enjoying a monopoly for the lust ten years of ull the
emeralds found in the neighboring mines, and indeed of all
the emeralds found in Columbis, The lease expires shortly,
and the government think theycan get better terms in the open
market fora fresh contract, than by granting a renewal to
the present leageholders. The annual payment now is 14,700
dollarg, for which the government bound themselves to pro-
bibit the working of any other mines, exisiing in the territory
of the Union.

The mines were known and worked long before the dis-
covery of America and the conquest of New Granada by the
Spaniards. When an expedition arrived in that part of the
country, about 1553, to redace the tribe Los Muzos to the
Spanish rule, these Indians were found to possess o large
quantity of emeralds. It is, however, not easy to see how
they worked the mines, as they had no tools of iron. It issup-
posed that they found the stones in the beds of the mountain
torrents; for it sometimes occurs that the winter rains pro-
duce great land slides which lay bare Jarge veins of emeralds,
in which they are washed out by the waters. But report
speaks unfavorably of the quality of these gems; they re-
semble those which are still fonnd in the Indian burial places.
or in the lakes into which the Indians used to throw their re-
lics during their struggle with the Spaniards. Let, however,
this be as it may, the mines of Muzo were worked soon after
the arrival of the Spaniards on a large scale, both in the open
air and by means of subterranean galleries; but about the
middle of the eighteenth century, the mines were abandoned
no one knows why. And it was not until the war of in-
dependence and the expulsion of the Spaniards that working
operations were again resumed. The mines were naturally
taken possession of by the Republic,andlet out to individuals
and companies,

The principal mine now in work is pierced in every diree.
tion by galleries made by the Spaniards. Since 1825 It has
been worked in the open ailr. An immense nnmber of gems
have been found, many of them of grest value. After this
mine shall have been exhausted, which will ot be for mary
years, not a thousandth part of the ground containiog emeralds
will have been touched.

About two dayas' journey from Muzo there is another mine
called Lasquez, which was just touched by the Spaniards,
sud i evidently very rich, All thig ground, including Lusquesz,
boars traces of the presence of the Spaniards; and s the geo-
logieal formation is the same In the whole neighborhood, it ia
clear that the day is far distant before these mountains will
be exbausted. - ;

The mountalos of Muzo belong to the lower formation of
cbalk. The emeralds are found in two distinet layors; the
first or upper one composed of a calcareous bitumen, but hard
and compact. These two Iayers are geseraliy separated from
oach other by a distancs of from seventeen to twebly.two
yards. In the open layers are found the velns which yleld
the ““ nests " of emeralds—that is to say, a number of these
gems massed together.  But after one of these nests the vein
disappears, being crossed by others of a different kind, which
run in & different direction to those containing the emernlds.
Those latter veins are called “cenieeros ™ from thelr ashy
calor; they are generally horlgontal, while the emerald veins
aro perpendicular.  They wll run from N.E. to 8 W, The
velns of the lower Inyer nro more regular, und are followed
for (ifty or wixty yards, and aven more. “ Nests " of emernlds
nre seldom found in thew, but they nre more casy of extrao.
tlon.  Wheu veina of fluor spar, well crystallized, are met
with, the emerald is vot far off ; the presence of rock erystal
In aleo n good sign, as likewise that of & pretry pyramidally
dbaped stone, of the color of honey, —Zfron.

IT in bardly possible to introduce successfully an improve-
ment iu machinery of any class without the aid of & good en.
graving, It not only serves to show at & glance the yalusble
featuron of the machine, more effectuslly than the longest
vorbal description can do, but it also constitutes the very bes
maethod of advertising an {ovention, i1a attmetive pearance
necuring the attention of the render, while 8 colums of read.

s

fng matter, without MMustration, might be overlooked.—¥a.
tlonal Car Builder,




246 ‘

N ————————
IMPROVED PLANE GUIDE,

The invention herewith illustrated is an improved plane
guide, by which the plane is steadied in squaring or beveling
1o any desired angle without the use of either try square or
bevel. It is claimed that, with the sld of the device, any
beginner or inexperienced workman can do better work and
in less time than the ablest hand in the ordinary way with-
out the attachment. Our engravings represent the apparatus
applied to the plane, Fig. 1, and also separately, Fig. 2.

The yoke, A, is attached to the plane by means of a clamp
screw, B, at one side, and o flanged extension at the other,
C is the guide strip, which is applied to a connecting piece,
D, which, by its semicircular portion, is pivoted to the out-
ward projecting end of the yoke, A. The semicircular and
straight portion of D is cast in a single piece, and the former
part is beveled along its ciroumference, and divided into de-
grees. It may be rigidly set at any angle to the plane by u
cnrved wedge piece, I8, which is tightly secured, by a set
screw between D and a small beveled projection on the
yoke, at the outer end of the latter. The piece, D, extend-
ing from its semicircular portion, is slotted, and slides in a
recess of the guide strip, C, so that the latter may be carried
up to the base of the plane and firmly secured by the set
serew and washer, . A small projection on the yoke serves
as an index to the degrees marked on the semicircular por-
tion of D.

When the plane is to be used with the guide, for squaring,
beveling, or jointing boards, veneers, etc., the yoke is firmly
arranged in such a position that the center of the semicircu-
lar part shall be slightly below the base of the plane. The
set screw at the edge of the arcis then loosened, which al-
lows the swinging of the guide strip to any desired angle.
If the latter is oblique, the set screw, in the slotted part of
D, is loosened to give greater play to the guide. When the
guide is in position, the set screw and wedge at the arc are
rightened, and the guide is raised up until it touches the
base of the plane, The set screw of the guide is then tight-
ened, and the apparatus is ready for work.

By fixing the plane (with guide attached) in the vise, small
work can, it is stated, be equared or beveled without the an-
noyance of frequently picking up and lsying down a heavy
plane, try square, or bevel, several times for each piece, and
the trouble of fastening each piece in the vise. This work
can be done perfectly, with the attachment, where the light
would be insufficient for the ordinary mode of operation.

Having an equal pressure on both sides of the board, long
and thin stuff, we are informed, can be beveled without the
board springing from the bit and riding the ends of the plane,

Patented through the Scientific American Patent Agency,
January 6, 1874 For further particulars address Walter S,
Shipe, Minervs, Stark county, Ohio.

&
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A Hill Full of Pyrites and a Widow Thrown in.

An extremely sharp and intelligent American gentleman
from the West once walked into the office of Dr. C. T'. Jackson,
the chemist. '“* Dr, Jackson, I presume?” ““ Yes, sir.” *“‘May
Ilock the door?” And he did so. Then baving looked be-
hind the sofa, and satisfied himself that no one else was in
the room, he placed a lsrge bundle, done up in & yellow
handkerchief, on the table, and opened it, “There, doctor, look

at that!” ““Well” eaid the doctor, “1 geeit.” *“*What do
you call that, doctor?” “I callit jron pyrites,” “ What!”
eaid the man; “isn’t that stuff gold ¥ ** No,” said the doetor,

“it's good for nothing: §v's pyrites,” And putting some over
the fire in a shovel, it soon evaporated up the chimney. “Well”
ssid the gentlemanly man, with & woe-begone look, “ there's
& widow up in our town has a whole hill full of that, and I've
been and married Ler,”

[It is almost & dsily occurrence at this office to receive speci.
mens of the substance which was brought to Dr, Jackson. We
have not heard that any of our correspondents have suffered to
the degree of chagrinor from the cause ag did the interview-
er of the above distinguished chemist; but we have observed

Srientific  dmevican,
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who have brought their specimens to us from u long dis-
tance, on being told that their gold was worthless pyrites.
—Hps]

o
LUCETTI'S ITALIAN ICE CREAM FREEZER.

Confectioners, and others whose business includes the ma-
nufacture of large quantities of ico cream, water ice, and

similar delicacies, will doubtless find, in the device repre-
sented in our engraving, a convenient and timely apparatus
for use during the coming summer months. It is gaid to
freeze the cream with great rapidity, and to require much
less labor in its manipulation than the machinery common-
ly employed. It is constructed as follows:

The tub, A, of the freezer, connects with a reservoir, B,
which is kept filled with ice, A suitable gate is arranged in
the spout, forming the two receptacles by which supply can
be admitted to the former from the latter at will, The cream
receiver, C, is constructed of such dimensions as to afford
sufficient space for the freezing materials between its outer
surface and the tub, A ;and itincloses a tube, D,which is open
at the bottom, and passes up through its center. The object of
this last mentioned portion is to allow the cold air from the
ice to pass to the middle part of the receiver =0 as to freeze
the adjoining portion of the cream as quickly as the outer
parts. Bars cross the lower end of the tube, D, and carry a
pivot, which, setting in a'socket in the tube, A, serves as a
support for the receiver. The upper extremity of the same
tube is secured to a vertical shaft which carries onits top a
a bevel pinion, forming a portion of a bevel gear by which
motion is communicated to the shaft, and thence to the re-
ceiver by the crank wheel, E. The tub, A, is provided with
a ring cover. The receiver has also a cover which has a hole
in its center for the passage of the shaft, and a slot to re-
ceive a spatuls, F. The construction of the lower part of the
latteris clearly shown in the engraving, and it is operated so
as to scrape against either the tube or the inner surface of
the receiver by means of simple detachable mechanism, the
operation of which needs no special explanation.

In using the freezer, the receiver is rotated by turning the
crank, E, with the right hand, while the spatula is con-
trolled by the left. The apparatus is also so arranged that
the gate for admitting the ice is readily governed by the left
hand of the operator,

Patented through the Scientific American Patent Agency,
July 22, 1873. ¥For further particulars regarding sale of
rights, etc., address the inventor, Mr. Antonio Lucetti, at
125 White street, near Center, New York city, where the
device may be seen,

MAGNIFYING INSECT CASE,

This is & simple device, by means of which living insects
can be conveniently disposed under a lens, and thus kept for
a lengthened period for purposes of examination. In ento-
mological studies, the invention might be found quite & use-
ful suxiliary, and would doubtless prove interesting and in-
structive considered merely as a source of amusement. It con-
sists of a ghallow tray of suitable dimensions, having its

longitudinal sides higher than its transverse ones, in order
10 recoive s glass cover. The center of the Iatter is thick.
ened into lenticular form at A, in order to afford the neces
sary magnifying power. B is a small platform, which is
provided with a front picce set at right angles, and & knob,

great dissppointment upon the countenances of some persons,

by which it may be pushed in and out of the box through a

square aperture at ¢, in the snme manner ay o drawer, Op
this the insect is placed, The gluss is fArmly held by two
smull set screwa or bolts at D,

Patented through the Sclentific American Patent Agency,
February 17, 1874, The inventor desires to sell the patent
to the highest bidder. Further purticulars may be obtained
by addregsing G. N., Box 78, B‘ueion D, New York city,

An 0dd Use for Mammers,

I remember,” says a correspondent of the Medical and Sup.
gical Journal, ““that when I was very young, they used to
raige blisters with boiled hammers.  0ld Dr, Twitchell of
Keene (peace to his ashes!) once wanted to blister some one
in a farm houge, far from home, He had nothing with him
todoit with, He agked the wife to find him w hammer, The
article was brought out, put in a tea kettle over the fire, and,
after the water steamed and bubbled well, he lifted it out and
gently touched it to his patient,in half a dozen spots, over
the geat of puin, with very positive effect.  Boiled hammers
were, for many years, used in that neighborhood for pleurisy :
and every old lady knew nothing was equal to o hammer ; and
there was a long dispute whether it should e a claw hammer
or not, I think the yeas finally conquered.”

MATSON'S SAFETY COMBINED WHIP AND REIN HOLDER

This is a useful device, simple in construction and readi.
ly applied to any carringe. Its object, as indicated by its
title, is to hold the whip or the reins, and to this end it igat.
tached to any convenient place on the dash board.

As shown in the annexed engraving, it consists of a metal
box provided with flanges for the securing screws. In the
enlarged circular portion, it carries the shafts of two arms,
one of which, A, is made thumb-shaped, and grasps the
whip, while the other, B, in connection with a projection, C,
firmly holds the reins. Both arms are provided with strong
springs inside the box, which cause them, after they are
drawn back and the whip or reins inserted, to clutch the
same tightly. In inserting the reins, the driver drops them

between the jaws from above, and pulls them back as far
a8 he chooses. They are immediately securely held, asany

= —=—r=

dragging upon them by the horse only wedges the clutch
tighter. The apparatus is made of malleable iron, is quite
strong and durable, and, it is claimed, cannot become out of
order,

Patented through the Scientific American Patent Agency.
Messrs. Matson & Brothers, of Moline, Rock Island county
[IL. are the inventors and manufacturers, of whom inquire
for further particulars regarding sale of rights, etc.

Gain In Weight by Combustion.

At a recent lecture before the Franklin Institute, Mr. Theo-
dore D. Rand showed a simple and satisfactory experiment
to demonstrate the increase in weight of burning bodies,
caused by their absorption of oxygen. About an ounce of fine
turnings of zine, produced in the spinning of that metal, were
Joosely wrapped with iron wire and suspended from thearm
of o balance. The panon the other arm having been weighed
to counterbalance the zinc, the latter was ignited with a match.
At first the combustion was rapid, and much oxide escaped
in fumes, causing the zinc end of the balance to rise, Soon,
however, the combustion became a mere glow, the absorption
of oxygen wking place without fumes. In a minute the beam
began to descend and soon very decidedly outweighed the
counterbalance.

The only precaution necessary is to have the zinc moder.
ately but not too compact. If too loose, it burns too rapidly ; if
too compact, it will not buru.-

SBoMEwWHAT CospEXsED.—A French chemist is sald to have
condensed the body of his wife into the space of an ordinary

seal, and had her highly polished and set inaring. He made
& nice income by betting, with Iapidaries and others, that they
could not tell the material of the set in threo guesses, and,
sfter pocketing the money, would burst into tears, and say:

It is my dear, dead wife. I wear her onmy finger to keep
allve pleagant remembrances of her.”
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CASTING A FIVE HUNDRED TUN ANVIL.

At Perm, a town situated on the banks of the river Rams,
in the northeastern part of Russia, there is a gun factory, be-
longing to the Russian government and erected for the pur-
pose of manufacturing cast steel guns of large callber, Ow-
ing to the increasing requirements of the work carriod on, it
was found necessary to sabstitute for the 15 tun hammer or.
dioarily employed, a large double-acting 50 tun machine,
calculated, when using top steam, to be equal In effect to
single-acting 100 tun hammer, To form the anvil block, the
molding of a solid mass of iron, 500 tuns in welght, was ne-
cessitated, and the annexed engravings and following de-
scription, condensed from Engineering, explalns how the ope-
ration was performed.

The geological characteristica of
the ground selected for the erection
of the hammer were first examined,
and after passing through various
strata of clay, sand, and boulders,
dense slate, capable of resisting a
pressure of 680 1bs. to the inch, was

at the rate of 54°, and, toward the end of the cooling, at the
rato of 32° per day,

The entire work cost about $48,400, or some $00 per tun.

The difficult operation of turning the anvil block was suc-
cessfully accomplished in the month of October last by Mr.
Woronzow, the engineer in charge of the factory. T'he great
mass was revolved on its journals, by two steam engines,
within two hours and o half,

®
-

To Make Faper Transparent.
T Tho best kind of paper is the cluss known as wove, not lald,
paper. A varnish formed of Cansdian balsam digsolved In

turpentine supplies an excellent means of making paper trans-

former is sleyated to & higher temperature than that in the
latter ; consequently the fluid travels through the lever from
the first ball to the second, which, becoming heavier, over-
balspees the equilibrium, and in so doing sets free s weight
stiached to clockwork mechanism connected with a pendu-
lum. When the sun is obscured, the liquid resumes its nor-
mal position, and the arms of the lever once more balance,
arresting the fall of the weight.

In addition to the three dials above noted, there is a fourth,
which is combined with mechanism which shows Low many
clouds pass befors the sun, how frequently, and the exact
time they take in making the transit. This consists of
parrow band of paper extended on a light circular frame es-

The mode by which we succeeded best was to apply

parent,

reached. This was selected as a
foundation, and the excavation was

performed by the aid of a watertight i
caigson and compressed air. After :
the slate had been penetrated to a
depth of 7 feet, two cross layers of
heavy larch beams were laid and cov-
ered with tar and felt. Then came /
three courses of sandstone muasonry 77
laid in cement, 7 n, Fig, 1, each block
weighing from 16 to 19 tuns. This
change of wood and masonry wans
ropeated twice, and the whole ulti-
mately covered with u double course
of larch beams, upon which the an-
vil block was to be placed, 'The con-
struction of the hammer building (a
tower-like edifice, consisting of an
iron roof supported by four iron pil-
lars) and of the adjoining structures
was next finished, and the prepara-
tion for the casting of the great block
were begun, i
The latter has the form of a prism
with a base 164 feet square and 5 feet
high, joining & pyramid 9 feet high,
with & top 9 feet 8 inches equare,
The cubical contents of the massare, A S5 /7!
therefore, 2,700 feet. To compress
the iron on the top of the anvil

block, it was decided to cast the same <

upside down, and hence two trun.
nions, g g, were provided, upon which

it conld be turned to its proper place :
after having cooled, and which also
served as inlets for the molten iron. <
The block was cast on the top of its
definitive foundation; and after the
casting pit had Leen well dried and X3
warmed, the molding itself cem-
menced. First a framework, i i, of ©
vertical cast iron beams covered with
iron plates, and strongly braced, was
erected at the sides of the pit. The
hollow space in this structure was
filled with molding seand. Four lny-
ers of common brick, provided with %
flues for the escape of guses, were
placed at the bottom of the mold,
then four courses of fire brick, p, the
three upper layers forming an in-
verted arch. A mixture of fire clay
and quartz served as filling material.
Lastly came three more courses of
large fire brick, the space between
the latter and the iron framing being
rammed with molder's sand. The
pinions and channels for the liquid
fron were similarly molded.

‘While this operation was progress-
ing, fourteen Mackenzie cupolas, A’,
were erected around the mold and to supply them with the
necessary blast of 4,000 cubic feet of air per minute, anthra-
cite cosl being mainly used, three blowing engines were
used, of different construction, having, however, oylinders
respectively 04 feet, 6 feet, and 74 feet in diameter, and mak-
ing from 21 to 28 revolutions per minute ; and:255,360 1bs. of
fuel and 1,786,400 1bs. of pig iron were prepared. Within an
hour after the cupolas were lighted, the three blasts being
turned on during that period successively, the iron began to
melt, and the first tapping took place. The work begun at
8:45 A. ., and by 8 r. . 880,000 1bs. of iron had entered
the mold, reachinga hight of 10 feet from the bottom. By
7:21 in the morning of the following day, the whole opera-

~ tion waa over, the cupolss having been cleansed and filled

three times, and only ten of them being used toward the end.
After a lapseof two days, & thio crust appeared on the sur-
face, and the iron underneath was found to be under a state
of compression by the contraction of the cooling surface, so
that, instead of forming the well known phenomena of hol-
lows, the iron came bubbling up through the plerced holes.
_After the lapse of two months, the mnss was cool enough not
to affect zine, while it melted lead inserted in drilled holes,
According to trisls of temperature, it was found that the heat
diminished at the rate of 72° Fal, per day at the outset, then

wrk

THE GREAT ANVIL AT PERM, RUSSIA—PLAN AND

a pretty thin coating of this varnish to the paper, so asto per-
meate it thoroughly, and then giveit a good coating on both
sides with a much thicker sample. Keep the paper warm
by performing the operation before a hot fire, and apply u
third or even a fourth coating until the texture of the paper
is seen to merge into & homogeneous translucency. Paper
prepared in this way has come nearer than any other woour
ideal of perfection in transparent paper.—British Journal of
Phaotography.
THE !SOLAR COUNTER,

A curious invention, the device of Abbé Allegret, has re-
cently been introduced in the Jardin d' Acelimation, in Paris.
It is an instroment which indicates how long the sun shines
(months, days, hours, or minutes), during any given period,
The machinery operates only when the sun ia visible, and
transmits its movement to three dials which, connected to-
gether in a simple manner, show months, days, hours, and
fractions of the latter.

The essential part of the apparatus is two balls, one of
which is black and the other yellow, fastened on opposite
arms of alever, which is sustained by a central pivot. When
the sun shines the black ball absorbs more heat than the yel-

low one, and hence the vapor of the liguid contained in the

tablished around the face of & clock. The Iatter is actusted
by the ordinary machinery. Itssinglo
hour hand carries a pencil. When the
sun shines, the paper, on its movable
frame, is carried up to the pencil
through mechanism connecting with
the motor already described. The
leaden point then traces » portion of
the circumference corresponding to
the divisions on the face of the
clock puassed over by the hand. If,
however, a cloud passes before the
sun, the movement of the lever, re.
gaining its balance, withdraws the pa-
per circle from the pencil, leaviog a
blank, the length of which shows the
time during which the sun was
screened. A single band of paper will
last for & month or more, as the hour
hand is made in two parts, screwed to-
gether, and so combined that, at every
revolution, the ouler portion passes
under & fixed rack so that the screw
head is slightly turned, thus elooga-
ting the arm and causing the pencil to
begin its mark on a fresh portion of
the paper.

In connection with the apparatus
the inventor has established a sun
dial which strikes the hours, & para.
doxical operation accomplished as fol-
lows: At every hour mark on the dial
— plate is fixed one of the ball and lever
mechanisms that we have above de-

scribed. When the shadow of the
N v style arrives at apy hour, one ball is
shaded, the lever tilts, and clockwork
mechanism, of simple construction,

strikes the hour on a gong.

We should imagine that the solar
counter might be of considerable use
in extended meteorological observa-
tions. A large superficies of territo-

o ry, for instance, might be provided
with a number of these instruments
distributed at equal distances apart,
from which telegraphic communication
might be established to a central sta-
tion, and thus, say every twenty-four
hours, the period of sunshine, for sil
the points of observation, might be
known. From this could be ascer-
tained the course of the atmospheric
currents; and further, by noting the
amount that the sun has warmed the
soil and atmosphere of countries more
or less temperate than our own, we
might be able to predict either milder
or colder wesather, through the effect
of the condensation or dilatation of
the atmosphere in such regions, and
the consequent effect of such upon
that of our immediate territory. The
knowledge of the direction and num.
X ber of clouds (which exercise a nota.
ble influence upon the temperature),
coupled with that of the direction of
SECTION. the wind currents, would also offer
new elements of observation of con-
siderable practical value. Finally, as the autumn is warmer
in proportion as the sun has shone more or less during the
summer, transmitting more or less heat to the soil, the solar
counter would serve to indicate approximately the yield of
fruit and other crops to be expected.

An Hotel on Wheels.

The American carriage and wagon builders have a world-
wide reputation for light work, says the Carriage Monthly;
and as our cousins across the water have repeatedly stated that
we carry this idea of lightness to extremes, we are now pre-
pared to inform them that we can bulld also an occasional
heavy vehicle. To Philadelphia, justly celobrated for light
work, please remember to give the credit for building the
heaviest heavy carriage on record. The following dimen.
sions will be sufficiently startling, but we can vouch for their
correctness, inasmuch 85 we have seen the drawing and coplod
the sizes.

DIMENSIONS OF BODY.—Longth: 350 feet; width: 20 feet;
hight: 16 feet. The carringebody is two stories high. The first
story is 8 feet in the clear, and the second story 7 foet ox.
clusive of the arch of the roof, which at the centur gives 8 feot
head room. Entrance is provided for at the front and back
ends. Theroofhas ventilators slmilar to astrectcar, There
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are 16 arch top windows, on each side, 8 below and 8 above.
Those in the first story are 2 feet 6 inches wide, and 4 foet
9 inches high, and in the second story, 2 feet 8 inches wide, and
4 feet high. They have each two sashes, which are arraoged
10 be raised and lowerod. Those in the first story are divided
into four lighta each, and those above into two lights each.
The upper windows areprovided with shutters or blinds
The immense body or houge, whichever you pleaso to eall it,
will be hung upoy platform springe, which will be of in all
sufiolent strength to support 25 tuns weight.  The wheels
will bs 8 feot 2 inches and 4 feet 4 inch ee in diameter ro-
spectively, Hub: 18 inches in dinmeter; felloes: 9 inches
on the tread, and 6 inches deep.  The Brobdignagian wagon
i# intended for botel purposes during the Centennial Exhibi.
tion. The first story will be used as a dining saloon, and the
second story will contain 10 state rooms, with 2 berths in each.
1t is proposed to place this portablo hotel somewhere on the
exhibition grounds, there to remain stationary nntil the close
of the exhibition, The gearing or earrisge part will have
no other labor to perform than to support the body in going
to and from the exhibitlon grounds.

ASTRONOMICAL NOTES,

At a recent meeting of the Royal Astronomical Society,
Mr. Burton, who was for two years an assistant to the Earl
of Rosse, stated that, during that period, there had only been
three hours of what might be enlled excellent definition for
the great six-foot reflecting telescope. In general, they had
to use the three-foot reflector for their observations,

‘With this instrument,on one oceasion, during exception.
ally fine weather, he had been able distinctly to detect that
the fine markings on the planet Mars were composed of a
texture resembling the stippling of & mezzotint engraving.
On no other evening had the definition been sufficiently good
to recognize the same details.

We hope that onr Washington astronomers will turn the
great refractor towards the planet when oceasion offers, and
let us know how the markings which Mr, Burton speaks of
appear in that instrument.,

Spots on the Sun,

The students of Vassar Collego report ns follows:

Our record is from February 17 to March 14 inclusive,
The period has been marked by an unusual degree of change
in the spots. Between the noon of February 17 and that of
February 18, two small ones near the center disappeared and
& new one appeared. On Februosry 20 a pair of spots were
seen, s little to the east of the center, which seemed to have
been formed by the division of one spot noticed on February
18. A new small one had also appeared, a little past the cen!
ter. The next observation was made on February 26, whena
good sized group was seen eust of the center, and on Febru-
ary 28 the Jargest member of this group ehowed an umbra
of peculiar ghape, resembling a palm leaf, On March 2 the
stem of the leaf had apparently separated avd formed a new
spot close to the first, Considerable changes had taken place
gince February 28, One circular spot, which on that day
was on the eastern limb, bad disappeared. March 8 showed
& new spot to the west of the center, and between March 3
acd 4 there was a still more decided cbaoge. Two groups,
which on the 3rd were small, had resolved themselves into
several spots, and & new group had appeared below the cen.
ter. On the 4th two photographs were taken eleven min-
utes apart, and there were indications of changein the epots
even in that sbort time, Owing to cloudy weather no obser-
vations were made after March 5 until March 14, when the
£pots were nunusually large,

Faculir were noticed February 17, 18, and 20,and March 5,

e

Joseph Harrison,

We bear, with regret, of the death of Joseph Harrison, of
Philadelphia, Ps., well known in engineering circles as one
of the grestest American mecbanies, Born in 1810, he
thowed proficiency at a very early sge, and served as appren.
tice, journeyman, and foreman till he was 25 yeara old, and
was then in the employ of Garrett & Eastwick, in Philadel-
phia, where he designed and bufit a locomotive, This was
in the year 1835, and tho business increased so fast (after
the then unworted schievement) that he was taken Into
pertoerehip. Some agents of the Russian government soon
afterwards suggested to Esstwick and Harrison that one of
them should go to Russia, whers the government was about
to Invite proposals for the whole of the rolling stock for the
great milway, 400 miles in length, from St. Petersburgh to
Mowcow. Mr. Harrison went to 8t. Petersburgh, arriving
there in 1843, with tha remainder of $500 in his pocket, Mr,
Thomas Winons, of Baltimore, who had gone there to su.
perintend the working of a locomotive, uniting with Mr,
Harrison in making proposals. The contracts were ultimate.
Iy mwarded to them, under the firm of Harrison, Eastwick
& Winane. They constructed 162 twenty-five tun locomo.
tives: 2,000 eight.wheel cars; 500 eight-wheel platform
cars; 70 vight-wheel prssovger cars on the American plan;
6 olght-wheel post ears; the total of the contract amounnting
1o §8,000,000. Al this work was constructed in government
shops, nt St I’eunburuh,hy Russinn workmen,and was com.
pleted in five years, Mr, Harrison's high personal charnctor
obtained for him the meana of earrying out this large con.
tract on his very small eapital; and after this great succesy
and many others, he returned to Philadelphis in 1852, sivee
when his greatest work has been the production of the Har.
rison bO"Of, one of the mom hl“h)y eateemed of poveral in.
ventions which defeat the danger by explosion of boilers by
building them in sections,
 He slro introduced into Europe the American drop bottom
cupola, for iron smwelting, the smelters having previously, at
thejend of the heat, pulled the sleg, elc., trom & small door

Scientific  American,

or the tap hole, instead of dropping the hostom as is now
done, He patented the equalizing beam for distributing
equally the weight of the locomotive on the drivers, and the
Harrison stub end (without keye) for the connecting rods.
He dosigned and first used the tool for boring both the erank
pin boles at right angles at the easne time, thus doing the
work mechaunically correct ag well as much chonper.

The Integrity and moral courage of this eminent man laid
the foundation of his success and his great fortune ; and those
who knew him, whether as a husband, father, son, friend, or
oltizon, will sincerely mourn his denth,

o
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Shell Henps in Maine.

At n moeeting of the New Fogland Historie-Genealogical
Soclety, held a few days ago in Boston, Professor Rufus K.
Sowall, of Wiscasset, Me., read an interesting paper on the
ethnologieal remains and shell heaps at Damariscotta, He
prefaced hin eseay, gays the Boston Globe,with & very graphic
description of the inlets and bays along the comst in that
vioinity, an well ag a review of the discovery of that region,
with extracts from letters written at various dates by the
enrly explorers, He exhibited several specimens of oyster
shiolls, ns well as pleces of pottery, found in Inrge quantities
at the hend of the Damariscotta River, The shells, Le said,
must have been piled there by a people who lived previous
to noy period of history referred to by documentary or tradi
tlonal testimony. Skeleétons were found at various points
along the seaboard ; but while geveral fragments of utensils
for the performance of household work were found, no darts
or spears seam to have been discovered. From the data at
his disposal, the lecturer deduced the following conclusions ;
First, that there wero oysters along the coast of Maine in the
early ages of this country, and the ghell heaps were piled up
by human hands; secondly, the site of thess huge deposits
was the home of & primitive population; thirdly, these in-
habitants were a domestic people, they cooked their food in
a manner which bespoke civilization; fourthly, they had
clear perceptions of the utility of mechanical applinnces;
fifthly, there were successive races in these localities, the
Intter of which were more nomadic than thelr predecessors,
and lastly, these settlers came from eastern countries. He
cited weveral additional facts in support of these theories,and
closed with a summary of the proofs adduced,from which he
claimed that it was clear that the aboriginal inhabitants of
Maine came from the East, and bronght with them the civili
zation which then prevailed. Mr. Kidder, 8 member of the
society, made a few remarks in which he controverted sev-
eral of the theories advanced by Mr, Sewall, Hs said that
sbell heaps, similar to those at Damariscotta, were found all
along the const from Canada to Florida, Professor Morse,of
the Essex Institute, also bore testimony to the existence of
such deposits at various points in this country, the exact
counterparts of some discovered in Denmark.

o
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DECISIONS OF THE COURTS,

Supreme Court of the United States,

GLYCRERIN PATENT.—ROLAND G. MITCHELL £, RICHARD A. TILGHMAN.
(Appeal from the Circult Court of the United States for the Southern
District of New York.—October Term, 1573.)

On the 34 of October, 1554, letters patent were granted to the complisin.
ant for a pew and usefal lmprovement in processes for purifying fatiy acd
011y substances of animal and vegetable origin, and which contaln giyce-
rin (giyoeryl) as their base, His Invention, as the patentee states, con-
rints of » pow and Improved mode of treating such substances in order to

roduce fat ac¢lds and solution of giycerio, which, ss he says, was not

pown or used before his application, and the recital of the patent is
that It shall take effect from the 9th day of January preceding the dste
of the Instrument,

By virtue of the sald letters patent, as the complainant slleges in his
bl of complatot, he acquired the exclusive right to make and use the
desoribed ymprovement, and to vend the same Lo others (9 be wsed ; and
tie also nlloges that the re.Pondv nt, prior 10 the time when the bill of
complaint wan fled, without his lHeence and In violation of his rights, en-
gnged (o making and using his patented process, and that he, the respond-
ont, fntends to continue to make and use the same, nn sot forth in the biil
of gomplaint,

Sorvice was made and the respondent appeared and filed an answer
setting up soveral defences, as follows:

1, That the complainant, on the 9th of January, 1851, was not the origi-
nal -x:d first foventor of the improvemen: described Io the sald letters

atent,

” 2 I'bat the rosult described In the specification and claims of the patent
cannot be accomplished, s0 as to be practically useful, by the metsod and
Apparatus described (n the specification.

4, That the respondent never practiced or used the patented process of
thy complaloant as charged In the bill of complaint, or In any oiher man-
nie, Henamits that he s engaged (n manufacturing candles, and that in
manuiscturing such articles he uses water ana steam at high temperature
and that ho also uses such pressuro as arises from the expacrive force of
hot water or steam (n & close vessel; but be denles that he uses any sack
method, prooess, or apparatus as those describod in the lotters patent of
the complanant,

4, Toat the patented processes doscribed In the #pecificatisn were well
known to chemists and men of sclence and to msnufacturers long before
tho alloged Invention of the complainant, and wore also used and prasticed
by thom, snd wero deseribad (o printed publieations before the compiain.
ant Niea bis wpplication for a patent,

6, Toat tho use of o close vessel of suficlent strongth Lo redlst the pres-
sure of water when hoated, or any pressure needed when usiog water to
degompose other substanoos,was kknown to,and practiced by, men of selence
and manufaoturers in this country and elsewhere long before the alleged
tnvention § that highly heated water, when usod as uesoribed, is an ele-
mentary prineiple open and freo to all, und that such o principle s not
oue that Is sulject to s patent; that a prior knowloedge of the alleged in-
ventlon was possessod by many othier persons, and (hat (he ssme was de-
seribed In mnn( printed publications, an fully set forth in the soswer

On the 284 of November, 1867,the patent of the cotnplaloant was extended
for seven yoars from the r\?nnllun of the fourteen years for which the
ongInal patent was grante Hubsequontly, to wit, on the §th of March,
1574, the compiaipant Institated a second sult agsinst the respondent,
Tounded upon the extended patent, which Is No, 310 oo the calendsr, Both
canes wore heard At the sameo time, Suifles 1 L0 say, D respect Lo the Iat
e, thnt the il-lrndln v Aenues, anud proofs in 1he Lwo OASEs are substantially
the same, and that the Iattor must pe dlsposed of [n the same way ss 1he
Precedlg canse,

Decrees were ontered in these cases, respectively, In the elrealt court tn
favor of the complaleant, each of which must be raversed,

The decres in each case 18 reversed, with costs, and Lhe Cases are, respec-
tively, remanded, with direction to dismiss the rospective bilis of com-
piatng,

The Court held robstantisily ss follown

The clslm In every patent must be construad to bo Himited to the mathod
or process deseribed In the spocification,

A olalm 1o these words, * Tho ununhrlurhui of fat nolds and :’2“'""

J

from fatey bodies by the setion of water ot & high temperature snd pres
sure,Interprotod on roferanco (o the speclficntion Lo mesn & process for
desomponing fats, snd runvrtllur them Into oleste, IMAYgarste, and stos
rate, niid 4 golution of glycerin, by, among othor monsuros, mising the fat
thorougoly with one half or one third ss Wwuch waler by mesops of a per
forated piston foroed through tho mixeare back sud forti, sud by suojeet-
1og It tor ten minutes Lo e tompersture of from B109 L0 612° Fah in & close
vospel oapabilo of realating the consoguent prossare, and whick fs giled by
the mixttre, and into whioh nothing olse e admitted
Thus Interproted, the clalm s not tofringed by & process consisting of
mixing melied (et and water by forelng the water up (through the mixiare
ANA spraying It over the Lop whenes 14 setties thiough, and by subjecting
the mixthre for sovernl hours 1o s close vossol Lo sUch & Huat that the pres
cu}r squale that of from ten Lo twenty atmosphieres
Motum, A newly discovered prineiple or property Of mattermay be pat
ented provided s now ano usefal rosait has boen abisined from the appil
Cation of 1t and the specification desoribes how the reaultis (0 be obisined
Dictum, A putent s 1nvalld il the result which s prediciod oannot be ob

Ilgwu by the meaps desoribed,

™M, Or, It the process caunot be performed witheut de 1o the

———

HOW SHALL I INTRODUCE MY INVENTION]

Reskes any merlt, comebody will want ft, Advertise what you h"fﬁ'
nale ln such papers as elroulate among the Iargest class of Mmmllll‘tlo

bo Intereatod In the artfcle. Sond \lnntratod elrculars desoribing llumlﬂh

of the maching or imploment to manufagtorers and deslors In the W.ﬁ‘l‘,‘"
article, all over tho country. The pamos and addreawes of porsons in dif.
forent trades may bo obtained from State direotories or commarcial mﬂ"
tera, If the tnvention fx meritorious, and 1f with 1ts utility (¢ possessos

novelty and Is attractive to the eye, 5o muoch the more Hkaly it I8 to find &

purchaser. Inventors, patenteos, and constructors of new snd useful

machines, Imploments, and contrivances of novelty can have thelr m;

tiona {llustryted and described (0 the columne of the lclmm.

oax. Civil and mechanical englnoering enterprises, such as bridges, docks,
foundries, rolling mills, architectore, and new industrial entorprises of all

kinds possesalng tntorest can find A place in thess columns. The publish.

ers are prepared to exccute {llustrations, in the best style of the engrav.

ing art, for thix paperonly. They may be copled from good photogiaphs

or well exectted deawings, and artists will ba sent to any part of the conn.

try Lo mako the necossary skotches, The furnishing of photographa

drawings, or modols 16 fhie loast oxponslvie, and we recommend that courss
ns preferable, The examination of elther ennbles us to determine If 1t (s
A subject wo would Itke to publish, and to state the cost of engraving fn

advance of (ta execution, so that parties may decline the conditions with.

out {ncurring much exp The ad to manufscturers, patentees,
and contractors of having thelr machines, inventions. or engineering
works {llustrated In a paper of such large circulation as the Sorexririo
AMERIOAX I8 obyious. Every lssue now exceeds 42000 and will soon reach
50,000, and the extent of it circulation s mited by no boundary. Thers
fs not a country or a large city on the face of the globe where the paper
does not clrculate. 'We have the best anthority for stating that some of
the largest orders for machinery and patented articles from sbroad have
como to onr manufacturers through the medinm of the SciExTiric
AMERIOAN, the parties orderiog having seen the article Hjustrated or
advertised fn these columns, Address

MUNN & €O.,
37 Park Row, N. ¥,

NEW BOOKS AND PUBLICATIONS.

THE PRINCIPLES OF CHEMISTRY AND MOLECULAR MECHAN.
1c8. By Dr. Gustavus ‘Hinrichs, Professor of Physical
Science in the State University of Iowa, etc. New York:
B. Westermann & Co.

It has been stated by a modern savant that the science of mechauics is
universal, uitimate, and all-including, and that chemical sction Is as cor
tainly a matter of mechanical arrangement as are lght, heat, and eleetr!]
city. To this view modern r h Is Iy tending, and the curreat
1iterature of the schools Is beginning to recoguize recent progress In this
dircetion, The book now before us 1s a compendium of what has already
been discovered and 1aid down in the form of general laws aocording with
the aboye mentioned theory, and is s most valaable contribution to our
higher sefentific literature, which we cordially commend to onr readers as
worthy of attentive study, and as & most excellent text book,

INsTRUCTIONS IN MODERNX AMERICAN BRIDGE BUILDING:
with Practical Applications and Examples, Estimates.
and Tables. By G. B, N. Tower, formerly Jbief Engi
neer in the United States Navy,and Chanaler Instructor
in Civil Engineering at Dartmouth College. Illustrated.
Price 82. Boston: A. Williams & Co,, 135 Washington
street.

A bandy little book, full of lnformation clearly and concisely expressed.

TaE UNITED STATES LAW DIRECTORY FOR 1874, containing
the Names of One or More Reliable Law Firms, g
and Real Estate Agents in each of the Principal Cities
and Towns of the United States and Canada,

We have here a portly volume, compiled with great caroand constdershle
Jabor. Each State has a section of the work devoted to it, which is pre-
ceded by a digest of the laws and court caleadar. The work Is revised and
relssned annually, and deserves the attention of the legal professton on
account of the (nformation it contalns concerning all parta of the United
States.

TaE SECTORIAN SYSTEM OF RAND RAmmING, Elucidating the
Whole Subject by Fifteen Plates. By William Forbes,
Architect, Price 5. New York: A.J. Bicknell & Co,,
27 Warren street.

This work exemplifies 8 new mathod of laying out stair and other rall-

fngs, by the nse of & scctor, which the author describes as ™a mathematical

{pstrument founded on Euclid I 6 and adapted to this systems.” The tool

ean be readily ruade by any workmsn ; snd the system, admiradly (llustrs-

ted and described 1n the book before us, will, no doabt, soon be put to &
practical test.

Inventions Patonted in England by Americans.
fcompiled from the Commissioners of Patonts' Journal.)
From March 10 to March 12, 1591, (nclusive.
Breron Loapixa Fine Axys.—~B, Burton, Brooklyn, N, Y.
peyYING Boxe Braok.—F, Farley, New York oity.
GAs Maxuraorevne, —~D. Davison, New York city.
aurrixe Toow, kvo.~D, L. Kennedy, New York clity.
Howstixag Doon, wro.—J. W, Meaker, Detrolt, Mieh.
Hosx CovrrLixa, ero.~D. Ashworth, Wappinger's Falls, N, Y.
lox MAXUPAOTURE, ¥TO.—8, B, Martin, San Francisco, Cal,
MrTAL BooT Sorx,.—J. A, Punderford, New York city.
OnpEANCE~N. Wiard, Washington, D.C,
onrcax Sror~T. Winans, Baltimore, Md.
ProrrLLINg Boars Axp Cans T, J. O'Toole, Brooklyn, N. Y,
Poxr.—~W. J.Sliver of al., Salt Lake Clty, Utah.
Syzax GExnraTON. W, E, Kelly, New Brunswick, N, J,

7 ?mut gﬁmirin zin Soveign Fatents,

Improved Millstane Driver,

Moor Holden, Clnotunatl, O, —This inveution relates 1o an lmproved form
of sookets aod bushings in one plece or easting which are embedded per
manently in the eye of the runner, and which operate Lo balance and drive
the same, while serving as an inlet for the graie The Improvementis are
deslgned Lo combine In the most perfect mar ner the advantages of easy
snd certaln feed with & firm yel delicate poise of the runner, whereby the
Iatter is ennbled to resd!ly secommodate 1tsclf 10 the face of the bedatone
withott binding or raking, and, consequently, without loss of power or the
Nabllity to overgrind, scorch, or * kill" the four,

Improved Fertlilizor.
George 1. Poppleln, Balttmore, Md.~This lavention consists 1n » ferti)
frer made of phosphate of NWe and powdered tripoll tn mechanica) mix:

opwiator,

tare.

This inquiry eomes to us from all over the land. Our W'k I,r s
Fuch means asevery good business man uses in selliog hix Mg R
I catablishing any business,  Make your fnvention known, and If (t pos.

f
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Scientific Imerican,

Tmproved Machine for Canceling Stamps.

Charles J. Goft and Eimer 0. Hursy, Clarksburg, West Va.~This Inven-
Hon relates to mechaniesl means whereby stamped lotter envelopes and
unstamped eiroular envelopes in the Post OfMce Department may be con-
venlently and rapldly canceled. The invention consiste In » werfes of 1ni.
provements by which a single person will, In s shiort space of tme, do all
the canceling required st Any poat office, thereby not only securing uni.
formity and thoroughness In the work, but great econemy of time and
Cont,

Improved Volute Spring.

Charles T. Schoen, Wilmington, Del.—~This (mprovement relates to that
olass of springs known as volute sorings, and the oblest of the fmubrove.
ment ts to render the actlon throughout the difforent colls more eguable
while under pressure, and at the same time to reduce the welght and cost
of the spring by a saving of material, The pring 1s made from a plate or
barof ateol which Is of uniform thickness from end to end, but tapering
In width from cear the end which forms the base of the Apring to the
opposite end, This plate s colled so that the width of spring Increases
with the diameter of the colls, whereby the elastic actlon of the spring s
extended equably throughout all the colls oxcept the colls which form the
top and bottom.

Tmproved Horse Hay Rake,

Lyman Litehfleld, Gouverneur, N. Y.—This Invention relates particularly
to the mode of placing the end tooth of & horse rake tn & fixed relation to
the one next adjacent, 80 as to prevent the lsteral escaps And waste of the
hay or straw that (s belng raked up.

Improved IHay and Cotton Press,

John A. McBryde, Lauriubure, N. C.—This Invention relates to and con-
ainta fn monns for hanging and operating the follower of a hay or cotton
proas, so that it will always center ttaelf upon the hay or cotton to make
A balg of rectangular shupo eastly moved off from the top of tho press box
to nllow gonvoniont nooesn to the Iatter,

Improved Expanding Pulley.

Willtam C. Margodant, Hamiliton, O —This [nvention conslsts in render.
ing & drive pulley expansiblo by making it of two disks and two soml
olronlar spaces, the former recelving the Iattor, and one disk holng mova.
hle, a0 that one palr of spacers ean be removed and & thicker or thinner
palr substituted. Ry this mesns the spoed of the pulley can ba readily
graduated to sny required veloolty,

Improved Horse Hay FVork.

Edger N. McKimm and John R, Gearhart, Lathrop, Mo.—This fnvention
conal*ty (o combining two sets of forks, one sliding within the other
and the lnner one provided with key oatohes, which enable the main fork
to hold the hay until 1t {s 1{fted to the desfred elevation.

Tmproved Table.

Ell B, Francts, Windsor, Conn,—~Thig {nvention pertains to a folding or
hinged leaf table, and consists In the construotion and manner of con-
JoIning two bars or cross pleces which form the fixed and moevable por-
tions of the tablo frame for the purpose of adapting the parts to fold
together, and thus economizing space when the table I8 not In use.

Improved Steam Boller.

James L. Spink and Albert L. Holland, Minnoapolis, Minn.—This inven-
tlon consists In A novel mode of combining, {n a boller, steam-generating
reotions composed of heating tubes and conneoting colls connected by
pipiog with the heating tube and bottom of boller,

Portable Toy Ruace Track for Field and Parlor Amusement.

Jacob D, Spang, Dayton, O.—This tuyention consists In & mimic race
course, Inclosed, and having starting station, rows of transverse posts,
cross hurdles, stables, and a final goal.

Tmproved Circular Swing.

Madison L, Reynolds, Flint, Il.—There In & vertionl revolving center
post having radinl arms. Seats are supported and revolved by said arms
Tho Intter aro jointed g0 they can swing up and down, and mounted, by a
roller for each, on a circnlar nndulating track, 1o that the seats will have
an up-and-do #n motion, something 11ke the motion of & galloping horse
at the same time that they revolve,

Tmprovod Paper Hanglng Machine.

Ruassell H. Miner, Rousoville, Pa,.—A box (s made of tin, saficlently long
to recelye a roll of paper,and of a depth and breadth sufficient to contaln
the paste roller and the deslred quantity of paste, the case belng nearly
square. The paste roller revolves on pivots In the ends of the case. The
paper, which is dropped 10to the case, resta on an Inclined hinged flap,
and bears on the paste roller. Before the paper isplaced In the case a
metal rod 18 Inserted In the center to give the paper additional welght to
Xkesp It steady and In place. An adfjustable head bears against the endof
the roll of paper, to prevent longitudinal motion. The paste roller re_
volves In the paste, the friction agalnst the paper befng sufficlent to cause
1t to revolve when the paper Is drawn out. A pressure roller, which may
be covered with felt, recelven the face side of the paper. The paper {s
placzd In the case, and ita end {a hooked (nto the bent. In hanging, the
machine {s ralsed to near the celllng by means of a handle, and pressed
agalnst the wall. The paper releases {tself from the hooks,and, as the
machine is brought down, the roller presses the paper to the wall, The
machine is used for papering overhead, and for putting on strips or bor-
dering, In a simiisr manner. By this {nventlon'the tedlous operations of
unrolling, euteing up the paper, and spreading the paste are obviated,an®
the result {s a very great saving of time.

Improved Windmill.

George A. Myeors and Charles F. Myers, Schooleraft, Mich.—The objec
of this lavention is to prodoce for windmills a simple and effective regu.
1ating dovice. by which the main vane and wheel Is turned sidewise when
the wind is blowing too stropgly, so that Its effcct on the wheel Is ro.
duced, and = unlform motion of the same obtaloed st the speed desfred.
When the foroe of the wind, bearing agalust the upright regulating vane
s suficlent to overcome tho wolght, the vane will be pressed backward
earrying at the sams time the maln vane around toward the wheel. When
‘tnemaln vaune {s thus brought round toward the wheel and recelves a less
force of wind thsn the wheel, the lattar moves round with the socket to a
corresponding position. Thus, however great and changeablo the wind
‘may be, the same force may be exerted, and s uniform veloclty secured,
The decressing velocity of the wind allows the welght to carry the regu.
lating rane into its upright position, drawfog with 1t the main ysne into
1tx orlglonl piace, keeping then tho wheel to the wind in the usual man
‘ner.

Tmproved Spark Arrester,

Waesley Pulllips, Morrtsania, N, ¥.—This (s n spark srrestor more eapeel-
"lllp wigned for locomotive botlers, but adapted to stationary and marine
Dboflers, and conslsts of w sectional luro pipo fustde of s lower screen plpe
formed of wire gauzs or wire gloth, and In & wiro gauze, or seroen or pipe,
_which reats on the bottom of the smoke box, and In another tube or pipe
“ﬁmneulu at or near the top of tho amoke stack, By this constroc.
tion & direst open 6xusust (s obtalusd. Tho smoke and g products
‘of gombustion are sepsrated at the base or In tho wmoke box, whilo the
#psrks are dalivered at the base of the amoke stack, whence they are

rendlly removed.

Amproved Suspension Siaple for Tanning Heels,
 Alvin 8. Riggs, Chesterville, Me,~Thin fnvention Is an improyed ateple

34 forsunponding hidss, akias, or Ieathor from tho Alats of a tanning recl, and
) ;

W denlgned to take the plago of the pine, brads, and tentsr hooka

~ now used for thist purpose. It tstaado of (ron, brass, or othier composition

ie wire {8 0ut Into places of sultable length, which are then beat in the
M o, and the army pressed nearly together, The endsof the bent wire
sy 09 lafe s little apart, so that the apriag of tho wire may prevent the
~ ataples from belug drawa ont of ths holes Into which they may be driven.
The bood of the staple 1s thea bevelsd oft upon both sides, to form an edge

 onablo tha staple (o cut a biole for ftaslf tn the hide or skin to be sus.
paided whan [4 16 pressod agafast tho sald staple, The advantage fe that
A0 4s #iil,09 Datter retalned as the real rovolyes, and, also, that & work
s 0an load and Uaload more_readily and (i leas time than with the ord

Preparation of Woal for Spluning and Apparntas Therefor.

Frederick Wilkinson, Manchester, England,—<This Invention relates to
means of preparing wool for spinning purposes without the use of ofl by
mixing with the fiber & dertaln proportion of powdered Fronch chalk or
ksolin

Improved Feather Wenovator.

Charlea Seaman, St Joseph, Mo ~This Invention relates to certain fm-
provements 1o that class of feathor renovators which are provided with a
fosther chamber, drylng chamber, and stesm sapply chamber; and it con
siataln providiog the steam supply chamber with & sorfes of nozeles for
admitting tho steam (nto the festher ohamber; safd nozzles belng com-
bined with sarrounding chambars or jackets to prevent the open ends of
the steam nozzles from ologping. The fnvention further conalsts fn the
provision of waste passages for conducting lignid substances from the
festher chamber, the upper onds of sald passages belog partially closed
by hinges or movsble covering plates, which, while permitting the escape
of lHgulds, will prevent solid matter and feathers from entering the waste
passages,

Improved Combined Blind and Sash Fastener,

This 18 & combined fastening for bilnds or shutters and for window
sashes, consisting of an adjustable fastening bar attached to the blind, s
satiouary hook in the casing, and a hinged hook attachod to the sash. Aas
the sash Is loweraed, the hook catehes [nto the stationary hook nutomatl-
cally, and securoly fastens the sash down.

Improved Detachable Shoe Tip and Sole Preserver.

Morris H., Lonfs, and A. H., Levett, Now York elty.~The edges of a plate
are bent over so as to clasp the sdges of the sole In the hollow, and the rear
part of the plate Is bent outward to le along the hreast of the hesl, to
which It Is secured, The plate has an extension to cover the bottom of
the heel and protect it from wear, and may be removed by slipplag It for.
ward to the narrower part of the sols. Another plate, which Is 50 formed
As to At upon thy forward part of the sole, has attached to {tatip to Nt
over tho toe of tho shoo. The rear part of the plate extends back over
the forward part of the first plate, ‘and has a short slot formed (n it to re-
celvon button, WIth this construction the second plate and tp can be
readily dotached when deslred, so that thoy may be taken off when in the
house, and puton when golng out of doors,

Improved Paper Pualp Digester.

Heotor J, Lahousse. Prague Bohemis.—~The boller Is mounted in (ts trans.
verso axis upon hollow trannlous, with plpe eonnections for the admisston
of atoam and water, and contalna perforated plates and pipes for distrib.
utlog the steam and water when applfed, It also has one of ita heads
arrangod so as to bo readlly romoved, and s placed under the stesp chest
to recalve the stock directly therefrom, and (s provided at the lower end
witha large cook for drawing off the atock. Besldea the steep chest and the
boller there Is alno n tank above the steep chest for contalning the alka-
Itne solution, no arranged that the anid solution can be lot Into the steep
chest directly from I,

Improved Running Gonr.

Willlam H, Hathaway, East Olarldon, O.—Thls {s an Improved draft at
tachment for platform wagons, which s %0 constructed that the line of
draft may be {n s strafght line from the horses' collars to tho axle, The
forward ends of the draft rods meet andare securely welded to each other,
and to o clevis to which a doubletres (s plvoted when two horses are used,
and the whifetree when one horse Is used. The doubletree and the fore
ward ends of the draft rods are supported by a awing bar, the middle part
of whicli pagses beneath the upper arm of the olovis, and s secured to the
zald clevis and to the doublatree by the bolt that pivots safd doubletree
to the rald clevis, The end parts of the swing rod curve upward and out-
ward, and the ends rest aga{nst the undeor sfdo of the front bar of the plat
form, and pass through eyebolts attachiod to safd platform bar, forming o
Joint, to allow the double tree to move forward and back rolatively to the
front bar of the platform, as the sald platform moves upon and down upon
{ts springs. By means of other mechanism, shonld the whoels drop Into a
hole or rut, the tendency of the draft will be to lift, and not to draw down-
ward,

Improved Tyre Bending Machine.

Samuel Hoobler, Minersville, Mo.—By this (nvention 1t {s clatmed that
tyres 0f various degroes of thickness msy be accurately bent withont side
twist, and easlly detached from the rollers, which are also quickly and
nicely sat to the required degree of bending. The device consists of a cen-
tral roller, placed tn movable spring bearings, which are applied by strong
stirrups and levers, and made detachable from the supporting frame. The
tyre iz placed below the cencral roller ; after one end is bent byhand to the
felly, the side rollers are firmly adjusted against (¢,the rims set to 1ts width*
and the tyre then passed through the rollers by turning the central roller
and one of the side rollers by means of sultable cranks.

Jmproved Spoon Engraving Chuck.

John S. Fifield and Frank W. Bralnerd, Westerly, R. I.—In order to adapt
the machine In common nse for holding spoons, forks, etc., and for hold-
Ing rings also, jaws are provided with a projection on the heads, and radia)
#10ts are made In the plste, also the short eircular slots near the center,
{nto which the jJaws can be readlly swung from slots to bring the heads
sufficlently close together to hold rings, or can be shifted dack readily to
hold spoons, ete. At the center fs arranged a little rest on which the ring
Is to be clamped. The sald rest {s removable, 80 that it will not {nterfere
with the holding of the spoons. The scrow {8 elovated sufliclently to cause
the jaws to project as much as needed for holding the rings. As it s de”
sirable that the rings be clamped at three points about equidistant from
each other, the jaws are made to curve outward, 5o that they bear In the
right proportion to cause the Jaw heads to approach each otber in the
same measure that they are moved toward the reat when clamping the
ring, and recede from each other in the same way when ralsed.

Improved Oan for Cooling Milk during Tronsportation.

George W, Fluke, Mount Pleasant., Iowa.—This (nvention 1sa milk can
by which the milk can bo kept cool during {ts delivery, even In the hottest
dsys. Connected with the side of & milk can {s an lce vessel extending
around the same to about one fourth ita circumference. The bottom ls
inclined to the outslde for collecting the melted water, and provided with
aperforation, through which the water passes. A false movable bottom {s
placed In the fee recoptacle, and forms, by a verteal sogmental flango, a
sultablo downward fnolinatlon toward the wall of the milk can. The
‘umps of loo which are put (nto & recsptacle are theraby continuslly car-
rigd toward the wallof the can, snd produce an uninterrupted sontact with
tho same, and thus the coollug off of the milk thereln,

Improved Addrossing Machine,

Lowis Butloy, Aurora, HL=This inyention consists of o Mitls hand fustro-
ment, intended eapoolally for nowapaper wrappers, in whioh s paper roll,
pasting trough, pasting rollors, and shears are combined and arranged so
thut the oporator can turn tho paating rollers and draw the printed slip of
puper from which the alips nre to bo aut through the pasting spparatus to
the shears by the thumb aod foger, while the hand rotalon 1ts hold on the
handle of the shears, The shears are theon worked to cut off the slip
when the strip has hoon fod along sutfolently, without rolensiog the
foeding or tarning spparatus,

Improved Window Guard,

Christian F, Résohmanno, Davenport, lown,~To the alde postaof the win-
dow frames are plvoted a numbor of horigontal bars, WIth thoss are com.
bined vortical plecos, 40 that two AopArate frames or gratings are formed,
which meet {n the middle of the snah, Tho horfzontal haes turning on thelr
pivots allow these frames to be awung upwards and to close together lnto
small space. Whea the frames are down, aultable locks and catohes are
provided to secure them together aud so form a barred grating to the
window.

Improved Medical Compound or Halr Restorative,

Philippins Prass and Loals Prass, Now York ¢lty.—~This 1s & compound
for restoring the halr, to produce s more vigorous growth of the ssme.
1t conslats of & decoctlon of eqasl quantities of plantaln and tasny,
which 1s thoroughly mixed with glycerin, alcoho), snd some odorifer

UL LS

Improved Guide Frame for Saws,

Darwin J, Parmeie, Chieago, 111.—This {nvention la s slmpie and conve:
nient guide frame for sdjosting hand saws for cuttiog st varfous deptha,
and conulata 1n » slotted trame with sultable handles, into which the ssw
bisde 1s wat, adjosted 5o sx to project st the required depth below the bot-
tom part, and firmly clamped by strong tighteniog serews,

Improved Derrick and Platform,

Charles A. Camphell, Cholees, Mass.—~The derrick is pivoted to shoes, and
ts connected by pulley and rope 1o s windlass, 80 that It wmey be let down
1nto tnetned postiion or be drawn back, reating 1o vertical position against
aframe. It 18 also connected by ropes with the front part of & movable
platform. The rear part of the platform may run by mesns of rollers In
the top ralis of the frame. so that the piatform may bo easily earried for.
ward and backward simultaneously with the derriek. It projects at such
sultable distance beyond the front part of the frame that s bucket, which
is applied in the osus)! manner to the top place of the derrick, Is vertically
above the piace of anloading, and may,on holating, be discharged directly
Into the receptacie placed at the front part of the platform

Improved Door Soring.

Ashbel A, Stimson, Montpelier, Vi ~This inveation (s s door soring pul.
ley wheel having 118 groove formed of curved luge, placed on one vide
thereof, 80 as not only to answer the ordinary purposes of & groove. but 1o
allow the tension of the spring to bo sdjosted by passing the cord over &
different number of loge. There 1s & bent pin or esteh, combined with &
door spring wheel, having notches st or near ihe periphery to hold 1t while
the tension of the spring Is belng adjusted,

Improved Mnachine for Dressing Siate® Frames.

Thomas W, Parry. Slatiegton, Pa.~A common mode of finlshlog the
frames of school and other slates (s o round the corners or to cut them to
a circle, and to dress the entire edge of the frame, 50 as to Jeave It elther
beaded or rounded In cross section. The present fovention is s machioe
Lo be driven by steam or other motive power to facilitate this work, con-
sistiog of an adjastable table with a flange guide, and in & vibratiog adjust.
able spider. The spider conalsts of a crooked arm, attached to sn upright
shaft, which arm is provided with logs which enter curved openings of the
table. The shaft sod spider are ralsed, 2o that the lugs project abiove the
fable, when the slate frame s Inld thereon for rounding the corner, by
means of & foot lover. When the pressure of the foot fa removed, the spf_
der drops by Its own gravity. To round the corners of the frame, the alate
15 iaid upon the ends of the lugs, with the corner in contact with the cat-
ter, and is carrfed round with the epider about one fourth of & revolution,
The splder turne on a true circle, and o welght draws it back when It has
described the quarter oirele. When this hias been done, the frame is moved
Iaterally against s gulde to dress the edges,

Improved Chnlin for Necklnces, erc.

Shubiel Cottle, Now York city, assignor to Mulford, Hsle and Cottle, of
same place.—Thin In a chain for necklaces, ote,, formed of the nsual round
closed links and open apiral links of pecullar construction, aiternately sr-
ranged, each alternate ok belng poliated or colored. It isso constructed
that the Huks may all ne finlahed separately, and then put together to form
the chatn, thus avolding the necessity of coloring the whole chain, and
then polishing the alternate links. The chain 1s formed from the finfshed
links by springing the closed 1inks Into the open spiral ones until a neck-
Iace of the requlred length Is made,

Impreved Governor for Furnnce Doors.

Alvin C. Norcross, Boston, Mass,—An expansivle bar, which acts through
a head and by means of an end-pointed rod on & pivoted lever, operates the
furnace damper, The head is provided with & spring that acts on a different
slde of the fulerum of the lever, and tends to open the damper to the pre-
scribed Itmit. Inside the hollow expansible bar {8 placed s non-expansible
bar, €0 85 to bear directly upon the rod, and at the top Is a base plece on
which 15 a dfal whereon Is centered an adjusting screw having s pofnter
head. The expander, of course,acts {n the usual way to close the damper
more and more as the heat Intensifies, while, by means of the device sdded
thereto, the exact opening of the damper 1s adjusted at first, and befors the
furnace (s heated up or afterward, the degree of sdjustment being platoly
visible on the dial plate.

Improved Rope Clamp.

Jonas P. Smith, Parker's Clity, Pa.—This (nvention relates to apparatas
used In boring artealan and other welly, and copsists of a self-acting
hinged fastener for clamping and holding the rope. The device is compused
of two parts, hinged on & pin, having handles and provided with a dox
apertured centrally. The operator bears down upon the bandles, which
throws up the central portion and ealarges the hole or throat to the size of
the rope. When the cable Is attached and the parts aliowed to drop, the
communication is complete.

Improved Wooden Scoop Shovel.

John N. Valley, North East, Pa.—This Invention consists of & wooden
scoop shovel, the bowl of which 1s composed of a bottom and two s'des, of
thin, tongh wood, and a triangular stifening dblock or head plece, to which
and the bottom a socket for the bandle is secured by an angle iron, the dot.
tom belog In concave form In the dlrection of its length and the sides
flaring outwardly,

Improved Farm Gate.

George Van Riper, La Grange, Mich.—This gite may de thrown open in
clther direction, and adjosted tn an elevated position, so that 1t will swing
over snow drifts, or allow smaller stock, sa pigs or sheep, 1o pasa under {¢,
without faterfering with {ta working. The Invention consists In haoging
the gate to a pintle or vartical rod which turns (n riogs of the gate post,and
providing the rod with an sdjustable cam wheel, with Inverted V flanges
which flanges are grooved at their lower ends, 50 as 0 rotaino the gate, in
connection with a friction roller of the gate post, In open or closed
position.

Improved Gun Lock.

Abel Spanldiog, Swanton, Oklo, assignor to himself and Benon! T. Gear.
same place.~This Invention consista in providiag, {n place of the feather
spring io use, a & second malnspring u the rear part of the lock, whish is
connected with the tumbler and sear. The two springs are aliks {a con-
structicn, and act jointly with greater precision and with less strafn upon
the latter.

Tmproved Lamp Chimney Holder.

Henry T, Sanford, Nloholvilie, N, Y.—~This Invontion consists in an ar-
rangement of springs and hooked wires to a lamp burner, for the parpose
of holding glass chimneys socurely §The wires are retained {n position and
set to the slde of the chimney by serewing thelr lower cnds through lugs
of the burnor, claspiog theroby the ehimoey. A solld baud, encireling the
buroer around the base of the chimney, secures n steady Hght, as no afr can
enter the ohhmnoy,

fmproved Three Wheel Riding Plow,
Willlam Snow, Waverly, HL—By snltable construation, the forward end
of the tonguo has i froe up sod down but no lateral movement, and thus
relloves the horsos' nocka from having to support any more welght than

the plow to be accuratoly guided. When the fore wheels are tnolined In
turning, the rour wheeliwill bo (nolinod to the same extent in the oppostts
dircotion, #o that the maching may be turned in & very small space. The
Tand wheol may be lowerod, so that the machine may be level when moving
from plage to plnoe, and ratsed when the machine Is at work to run upon
tho unplowad Iand whiln the rear wheel runs fn the furraw tu ihe resr ot
the plow, and tho othor fore wheel runs tn the farrow plowed In the pre-
vious round. By operating a lover, the plow may be ralsed awsy from the
ground for convenlonce in passlug from place to place, or lowered to work
atany dealred depth,

Tmproved Window Frame. .
Samuel Hare, Martinabarg, W. Va.~This Invention consista fn
the box frame, with Its dividing strips, of ono plece. The sash ghidi
plece 1s alvo made laterally of ono plece to cover the box frame, hut
divided Into Ao upper and lower seotfon, so that on detaching the lower
section, and bringing the sashos down, they, may be eastly taken, out for

ropsirs,

[t S SR SN A S ————

T, bt

the wolght of the forward end of the tongue, and at the same time enables
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e for Insertion under This Aead o 81 a Line,

" Dry Stoam, drion Jumber in 8 days,
and warms houses, O(g:hu froe. M. 0. Bulkfey,
- ek

Cleveland, Oulo,
_Air Compressors—>Manufacturers will please
wngnt, 1 National

Minlog aud Exploring Co,,

‘ .u- by the National Min.
ing 2 l'lgzmc 0! .a?.d:o!u.alu;l.. uol-nl;. Hi V)
Lhe mos wor Hammer—Exelu.
' %\ mtv. xf:' qm!:&u Royslty. Particulars of
uel Ponnock, Kennott .";,‘i'm'u e
ooty Bttt QU N\ hcears at o5
1, loaded ar euipty, withoat belug fastened. Can be
“trom any foor with which {t communicates,
Price, 86 to $50, A, Oannon, Jr., Pongkeepsie, N. Y.
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:

anted—A first class 24 hand Serew Cut-
%ﬂiqﬂmmmnuu. swing. A. L, Ren-
derer & Co., Wilmlugton, Del.

‘A‘:,‘

v of the Comblned Whip and Rein
rated In anothor page, will be matlod by the
o ‘-‘c;;mwotnooum
] 0 wood Scroll Saw for Amateurs,
a&g«‘mdu&n, Model Makors, &0, Svoadver
Useient page ¥5%,  Tramp Bros., Wilmtngtou, Dal,
~ Pattorn Lettors and Figures, to put on pat-
terns of eaatingsall slees, H.W. t,Seneca Falls,N.Y.
~ Wanted—A cheap, simple Boiler, 3 H.P.,
: ires ootnplete, to carry from 20 to &) 1bs. of
am ;- adaptad for uso ln water mills for steaming
wheat. Address . B, Huat, Counctl Bluffs, Towa, Pat-
‘eates and Mant’r of Hunt's Pat. Wheat Steamer & Dryer.

' M%t Presses, Dies and Fruit Can Tools
Ditss & Wiltams, cor.of Plymouth & Ju-,Btooklyn.N.\':

Al Fruit-can Tools,kerracute,Bridgeton,N.J.
Brown’s Coalyard Quarry & Contractor's Ap-
‘paratus for holsting and convesing materials by iron
cable. W. D. Andrews & Bro., 11 Water St Now York.
For Solid Emery Wheels and Machinery,
stnd to the Unton Stone Co., Boston, Mass., for clroular,
Lathes, Planers, Drills, Milling and Index
Mschines. Geo. S. Lincoln & Co., Harttord, Conn,

~ For Solid Wronght-iron Beams, etc., see ad-
‘veriisement. Address Unfon Iron Mills, Pittaburgh, Pa.,
for lithograph, etc.

Temples & Oilcans. Draper, Hopedale, Mass,

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, Now York.

Peck’s Patent Drop Press. For circulars,
sddress Milo, Peck & Co., New Haven, Coun.

Small Tools and Gear Wheeis for Models,
List free. Goodnow & Wightman 23 Cornalll, Boston,Ms,

To Rent—46x146 feet in one room, easy of
access and constant power for manufacturing, Within
10 rods B.E. Depot and Erie Canal. Penfield & Tarbox,
Lockport, N. Y.

‘Wanted—Hand Stave Jointer, Address J.
Stoney Porcher, Bonneau's Depot, 8. C.

Newcastle Grindstones for Locomotive
Work. J. E.Mitehell, Phllaaelphis, Pa.

“The Best Book on Elementary Mechanics.”
The Apprentioe, or First Book for Mechanlcs, Machin.
ists, and Eagineers, By Oliver Byrne. 71 Eograviugs,
12mo., cloth. $1.50. Sent post pald, by A.J. Flsher,
95 Nassau St., New York.

Steptoe, McFarlan & Co., No. 212 to 220
West 24 St., Clocinnati, Ohlo, manufacturers of Wood-
working Mactinery and Machinists" Tools. Send for
circulars,

The French Files of Limet & Co, are pro-
vousced superior to all other brands by sll who use
wem. Dectded excelience and moderste costhave made
these goods popular. Homer Fool & Co., Sole Agents
for Americs, 20 Platt Street, Sew York.

A_P. Morris. Northfield, Minn., wishes the
sddress of Geo, EirchhOff-r, patentee of mactine for
Purifying Butter, which was recently illestrated (o this
paper.

Mining, Wrecking, Pumping, Drainuge, or
Irrigatiog Machinery, for sale or renl, ESeec advertise-
ment. Andrew's Patent, inside psge.

Two 50°H. P. Tubular Boi'ers for Sale (Mil-
le2's patent) very Jow, If applied for soon, Willboso d
separately or together Complete connections and pump.
Hoiske Mactize Co., 479 Cherry Street, New York,

Lovell’'s Family Washing Machine, Price
$5. A perfect succem. Warranted for ive years. Agents
wanted. Address M. N. Lovell, Erfe, Pa.

To Capitalists—To be sold, one half of pa-
teas Steam Street Cur. Wil put a caron the road for the
Beaefit of all concerned. Yor particulars, sddress W. W,
Crane, Aubum, N. Y,

Brass Castings of superior quality. Send
your patterns Lo Balley, Farrell & Co,, Pltisburgh, Pa,

Notice w loventors—Our Guide Book for
the sale of Patents rxplalos now snd 1mproved methods
for clsposing of rights. Bena stamp for circular snd
ynopeis of contents. 8.5, Mans & Co,, cor, Linden Av.
aod Hoffman 8¢, Daltimore, Md,

Buy Boult's Pansling, M ulding, and Dove-
alliag Machine, Send for circular and eample of work,
B, C, Mach'y Co., Battle Creek, Mich,, Box 227,

Emerson's Patent Inserted Toothed Saws,
aad Saw Swage, Bee ocosslons! sdvertisement on out.
Sl page, Send Postal Card for Crroular and Price List,
Emerson, Ford & Co,, Beaver Valls, M'a

Spools, Button Molds, and all small turned
made by I H. Frary, Jonesville, Vi,

Wanted—A first class Machine, known

Amosg Minge Makers ss 8 Siltting Machine. Address

Wheeling Hings Company, Wheeling, W. Va
Steam Fire Eogines—Philadelplis Hydrau-
e Works, Pilisdelphis, Fa 4 g
Bpno' Mills aod Portable Grist Mills—Send
for Catalogue 1o Tally & Wilde, 20 1181t §t., New York,
Waterproof Enameled Papers—all colors-—
for pecking Lard apd other olly subwisnces, Chlortids of
Ltse, Soda snd shullsr Ohemients, Cartridges. Sboo Lin
sgs, Wrapplug Soape, Smoked or Dried Meats, snd De
siceated Vegetabion, Shelf Pupery, and oll suplications
where M(l?l U 1o be resloted. Samples on applt
ation. Crump's Label From, 78 Pulton 8t., New York.

Amatour Astronomers can bo furnished
with good Teloscopes at reassusbile prices. Vor partic-
uisrs, addreas L. W. Satton, Optician, Box 11, Jersey
City N, 4.

Fog deseriptive cireulars, snd torms to
Agruts of new sod saleahle mechunlesl Boveltlos address
James M, White, Xewsrk, N.J., Manufsctarer of Shoet

nd Cast Metal Small Wares.

Gold Quill-Pens—The best |
c.m & Co..?:l Fulton Bireet, New n:'.“"’

Scientific

Auerican,

Price only three dollars—The Tom Thumb
Eloctrie Telograph, A compaot working Telogrph ap-
paratus, for sending messages, making magnots, the
eloctrfo Hght, glylng alarms, and varfons other purposes,
Can bo put 1y operation by any lad, Includes battery,
Koy and wires. Noatly packed and sent to all parts of
the world on receipt of price, F. C, Beach & Co,, 260
Broadway, cor. Warren 8t New York,

Self-Cleaning Lard and Butter Cutter, Sam-
ple Slo. Agents wanted, Wm, M. Bleakloy, Verplanck,
Westehoster County, N, ¥,

Engines, Boilers, Pumps, Portable Engines
(new & 2d hand), [, I, Bhearman, 45 Cortlandt 8¢, N.Y,

Automatio Wire Rope R, R, conveys Conl
Ore, &o., without Troatlo Work, No, 61 Brondway, N. ¥

A. F. Havons Llﬁlns Towns, Factorios, Ho.
tels, and Dwelllugs with Gax, 61 Broadway, Now York.

Best Philadelphia Oak Belting and Monitor
Stitehed, O. W. Arny, Manufaoturer, 301 & 83 Chorry
St.. Pniladelphita, I'a. Send for circular,

Pat. Double Eccentric Cornice Brake, m'f'd
by Thomas & Robinson, Clnn,, O, Send for Clreular.

Rue's “ Little Giant” Injectors, Cheapest
and Best Bofler Foodor {n the market. W. L. Chase &
Co,, 1, 19, 9 Liborty Street, New York,

A Superior Printing Telegraph Instrument
(the Selden Patent) forprivate andshort Hnes—awardod
the First Premium (a 8tiver Medal) at Clooloust! Expo-
sition, 1871, for * Best Telograph Instrument for private
use"—is offered for sale by the Mercht’s M'f'g and Con.
struction Co., 5 Broad St., New York. P.O. Box W,

Woolen and Cotton Machinery of overy de-
scription tor Sale by Tully & Wilde, 20 Platt 8t., N, ¥,

Dean’s Steam Pumps, for all purposes; En-
gines, Bollers, Iron and Weod Working Machinery of
411 descriptions. W, L. Chase & Co., %, 95, 97 Liberty
Street. New York.

Parties needing estimates for Machinery
of any kind, eall on, or address, W. L. Chase & Co,,
98, 95 97 Liberty Strost, New York.

Machinery for making Gas Fixtures—
Makers of machines used in the manufactore of Gas
Fixtures, for tapping, drilling, cock-making, &e., &o.
may find a purehaser by sending clrculars, with descrip

G, W, E—Write to John Casey, 24 Beek
man street, Now York olty, for the article,

H. C. P, snys: A belt traveling atn cortain
spoed, size of both pulloys belog given, how enn I find
the slze of pulloys to causo the belt to run at any othor
spooified speed, oithor fuster or slower? A, The clrs
cumference of ofthior pulloy, multiplied by the number
of rovolutions per minute, gives the speed of tho belt
and if thenumber of revolutions remalns constant, the
spoed of the belt can roadily be changed by changing
the size of the pulloy, For lnstance, if the pulley Is to
make 60 reyolutions por minute, and the belt is to have
napeed of 1,000 feot o minute, the circumforence of the
pulley s found by diyiding 1,000 by 60, or it will be 162.8
foot,

I B Copays: 1. We are mnklng n stonm
engine, the slge of the oylinder 18 % inch diamotor, 24
Inchesstroke; about what power would it have? A,
Multiply pressure on piston ln pounds by speed of pls-
ton In feot perminute, and divide the product by 83,000,
2. We have an old fire extinguisher for s boller; will 1t
besafe ? How onn we teatit? A, Fill the boller with
cold water,and heatlt, until the expaunsion of the wa-
ter produces the dealred prossure. 35, Are thore soy
wmall steam gagoes that would do for 1£?2 A, Yen.

J. M, asks: Where was the first railrond
bridge bullt across the Mississippt river? How many
rallrond bridges aro thore now over {t, and how many
were there in the year 1839, and whoere are they situated?
A. The first bridge was at Rock Island. Thore were no
others erected previous to 1859. There are now 10
bridgesover the Misslssippl, at the following places:
Winona, Dubuque, Cilnton, Rock Island, Burllugton,
Keokuk, Quiney, Hannlbal, Hastings, 8t. Louls.

H. C. D, asks: If a person should fasten a
stick to asmooth board large enough, when placed at
some conveulent spot, for the lght of the sun to
make o shadow of the atlek on sald board for the space
of one year, If ponell morks shonld be made on the
bonrd purallel with the shadows, once s month for one
year,atthe rising or setting of the sun : wonld not the
carth In {ts orbital yearly motion preduce shadows di-
verglog from the center all around ke the spokes to »
wheel? A, Thedifferent shadows wounld diverge from
the » but not all around like the spokes of a

tions and prices, to L. L. D, Station C., Philadelphla,Pa.
By tou different buttons on the desk
of the manager, he can communicate with any person in
the establishment without leaving his seat. The Minia-
ture Electric Telegraph—Splendid for offices, factorfes,
shops, dwellings, ete. Price only £5, with battery, ote.,
complete for working., Made by F. C.Besch & Co., 260
Broadway, corner Warren 8t., New York. The Selentific
Amerioan establishment, New York, is fitted with these
lostruments,

Steam Boiler and Pipe Covering—Economy,
Safety, and Durability, Saves from ten to twenty per
cent, Chalmers Spence Company, foot East Sth §t,, N.Y.
Diamond Carbon, of all sizes and shapes,for
drilling rock, sawing stone, and turning emery wheels;
also Glaziors' Diamonds, J.Dickinson,64 Nassan St.N.Y,

Engines 2 to 8 H.P, N.Twiss,New Haven Ct.

F.N. will find recipl::I
ensmel on p, 107, vol. 80,
taste—C.T. S. We have no information as to the mar-
bleroof of Glrard College, Philadelphis, Pa.—F. L.Js
queriessre not sufficlently explicit.—D. W. can clean
his colns by following the lnstructions on p. 217, vol. 26,
—T.H. D."s query as to the evaporstion of ice {s Incom-
prehensible,

C. B. H. asks: How can I make imitation
pearis? A, These are hollow spheres of very thin
glass. A amall portion of & pesrly substance, found st
the base of thescales of the bleak and other fishes, is
Introduced into each,and is spread over the surface.
The sphere s then flled up with white wax or gum
arabic.

C. H.G. asks: 1. What substance is most
sensitive to stmospheric changes, snd will, by expan-
slon sod contraction, most readily Indicate damp or dry
weather? A, A delicato human halr, properly cleaned
and arranged. This Is used {n De Saussure's hygrome-
ter, a8 improved by Régosult, for measuring atmospher”
lcchanges. Animsl membranes, vegetable fibers, and
pleces of whalebone are sometimes employed. 2, What
material is most affected by sctusl contact with water ?
A. The chlorides of nickeland cobalt completely change
thetr color.

J. K. asks: 1. In using steel bars instead
of bells, how Jarge and of what shape should & bar be
to makeas much sound asa bell welghtng 1,00 1be.? How
should it be suspended ? How large s bammer would it
need? A, Ina properly constructed bell, the cavity of
the bell reluforces the fundamental note and grostiy fn-
creases 1t sopority. Moreover, the materisl s 50
distributed a2 1o gel the largest possible sounding sur-
face. For these reasons & bar should be of large size
to give a8 great an amount of sound as & bell weighing
1000 1bs. How large It and the hammer sbould be most
be determined by experiment. The bar should be frmly
tecured at one end,

J. C. F, asks: What is the best preparation
to preserve the akins of stuffed birds? Is anyth ng bet.
terthan arsenle? A. Carbolle acld answers well for
temporary purposes, but arvenic is the best permanent
preservative, 2. What is the best treatise on the art of
stufing birds? A. The best treatise Is in the form of
Instructions published by the Smithsonian Iostitution
for the guldance of eollectors on exploring expeditions,
Apply to Professor Bated, at Washington, D, C

Z.B. asks: Has the first link of a train of
cars the whole pull or welght of carson 1t? A Yes,
5. If & link of 1 square Inch section will pull 20 cars,

will s Unk one huudredth part of an Inch section pull
1ear? A Yen

A.T.sayn: 1. Please give me a recipe for
trananarent cement, not aoluble by dampuesa? A, Use

2. What Is the difference
1o the beat of 8 room heated by steawn plpes, and one
hested try & wood or coal fire? Is not the hest from
Mo pipes more sesrchiog and dey than heat from
slthers wood or s cosl fire? If so, why e it ? A, Steam
pipes give & mild, diftased heat, but al the same time ar.

powdered mastio sod beat

rangements mast be made to supply molsture Lo prevent
dryness. Thix s somatimer aftected by attaching small
msoape cocks Lo allow s little steam to enter the room
8. What is the thermometric difference In hoat radiating

from & steam pipe with 50 1be, pressure per square Inch
and one with 1015, pressure per square Inch ¥ Wil i
be nearly the diferenes (n the temperature of steam st
10 Toe. pressurs and at 70 1be. premure? A, No. It

would be proportioss) to the more reapid S0w Of stoam
through the pipes st the greater pressure,

wheel,but between the limits of earliest and Iatest sun-
rise on one side, and earliest and latest sunset on the
other. In thislatitude, there is o little more than @
hours difference between carliest and latest sunrise,
and the same difference between ecarliest and latest
sunset.

B. asks: Do the winds always blow in an
exact horizontal line? If not, what fnclination do they
sssume? A, They donot. The direction varies, but In
general follows the outline of the earth’s surface,

W. W. W. asks: 1. What must be the di.
ameter of a spherical balloon which, when filled with
hydrogen, will have an ascensional force of 80 kilo
grammes, the balloon {tself welghing 30 kilogrammes ?
A, Make it so that the welght of the balloon and gas iy
80 kilogrammes less than that of an equal volume of alr,
2. Howmuch zlno and sulphurfe aeld are required to
produce hydrogen to fill & cylinder 2 feet long x fInches
{o diameter? A. A trifling amount. You chn calen-
late from the reaction. HS044+Zn?=Zn*S0\LHT. 8.
Please give me the prescription to make yellow, broaze,
and golden Ink. A, Seep.130, vol.52,

N.J. asks: 1. How many pounds can a
horse of average strength pull, I mean to Ut by pall.
ing? A. Itis generally considered that a horse of aver-
age strength, moving at the rate of 2i miles an hoar,
can exert a tractile force of 100 pounds for 10 hours of
aday. 2. Can you give a simple explanation of the
question: Which runs faster, the top or bottom of a
wheelof awsgon? A. You will find this explained, by
means of & disgram, on p. 362, vol. 28,

R. M. asks: Can I melt iron in a crucible
on & blacksmith’s forge, to mold plow poluts in plaster
of Paris? WIIl a crucible last any length of time, so
that it would pay to meit fron In 1t? A. To both the
questions, yes,

G. J. asks: What, in your extended expe.
rience,!s the nearest approach to perpetual motion ever
sccomplished by an Inventor? Is there anything on
record in the Patent Office, that s, has any permon yet
manufactured or armoged s machine, or Invented any
mechanical object, that would operate from a propeli
1og powerinherent (n {iself, without springs, steam, or
other motor Kkuown 1o mechanics, fora basis? If so,
did It prove to be of any force or power, or did 1t prom-
tse anything useful? Please Ioform a reader of your
paperand s well wisher to the American Inventive
faculty. A. The nearest approsch to perpetual motion
s the example of the man who plsced himself within
» tub and, by & steady upward pull on the handles, ex-
pected torise In the alr, But be found thatthe tab was
pushed down by his feet just as much as {t was pulled
up by his hands, or, In other words, that action and ro-
sction are equal, and therofore he falled toascend. He
has had many successors, who bhave almed Lo overcome
the dificalty by interposing levers or cogged wheelsar-
ranged efther to pull agalost esch other, or placed be-
tween the hands of the operator and the bandles of the
tub. The principle s the same (n all such cases, conse-
quently the thing won't work. The simple tud s the
pearcst approash Lo suecess because it fs sttended with
Jess friction. The Interposition of wheels or levers
wastes s portion of the force. ‘the jet of a fountain,
for example, will most nearly reach the lovel of s sup.
ply If allowed to rise In the alr unobstructed. If the
Jet is compelled to turn & wheel or operate s lever, Ita
hight isof course diminished,

J. K. ssks: 1, What is meant by a high
pressure and s 10w pressure cugine, and by a low nress.
ure engine and boller? A, Noa-condeusing asd con.
denving. 2. What s meant by link motion, and what by
yalvemotion? A. The mechanism for opersting the

walve. 3. If Iboll away one cubloinch of waler,In a
box of one foot cube, will 1 have any pressure (o the
pox? A.Yes, & WILI get any by farther heating it ?
A.Yoa. B, Cunloxplode the box? A, It depends up

on the strength of the box
E. M. C. naks: 1. Is plating with aluminom

succesmfully practiced ? Why would It not be, for many
ornamentsl purposes, superior to nickel, and (as the
metal may be derived direct from clay) posasibly eheap
er? A.Thooostof extracting sluminum from clay is
still 100 grest 2. Can you tell meo of any way o which
magnesinm oan be used (without oo sxXpensive appar

atus) for makiug signals at sea? The wire or ribbon

will not burn continuoosly, and requires the ald
of au alcohol lame to Insure continuous combustion,
evetn where not exposed 10 drafts, If burnt in & lan
tern, the glans 1 xoon costed with the condensed mag-
pesia ; and If notthus protected, the wind blows the

whole talug out, lathere sny way of using it (stmple
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from one to theoe minntos, and which would
OUEL OF drop sparks ¥ Thero I & m
Whioh aan be succenstally used for 1

Innterns, whioh (s construooted to remed
8. What would be the most conyenie

Ung elootrioity for tho elootrie Hght 1n n comphet 3

ohine, exlly portabile 7 ‘What amount of power is nece
wary for o light vidble five miles? A. The 0
Yenlent way ta obtaln the effeet destred would be to |
40 niat Bunson colln and an electeic 1smp. & Would the
oloctrical machiues used for medical purposes have sus.

flelent power? A, No.

D, Y. H. asks: Which is the most eco
onl Ktont engline, (1) one in which ;.'m'wm 3
X of the wtroke, and the momentam 18 obtatned b
governor and throttlo yalve, or (2) one in wﬂ}{
ont-off ll- u:nlnbud by the governor, and the regular
momentum is obtained by large and swall expaosion 7
Which s the most coonomiesl, () high Dnhﬁ';‘l:ll’ﬁ
largo expansion,or (1) low pressure and small expasn.
slon, If all other things are cqual, with well covered
cylincers, pipoy, ote.? A, As weunderstand your ques-

tlonw, the second wnd third cases will be more economy
onl than the others,

D. M. askn: What is the material X!
provent o hurdenad polished mﬁlow"mﬁ%ﬁ
nnd allow (6 AUl to rotan fE8 lanter? I Dave been
ustng cloar YArlah, DUt {6 (s not effectunt, A, 1t will be.
necessary to koap it covered with ofl, when not tn use,

“Sufferer,"—In 1 this s
ent, who nsked how kmk’n?ﬁ may be cured, Dr,
Ohapmnan, of New haven, Conn., saya: After growth
has ceaned,theroin 0o remedy. The chances of recovery
diminish In exset proportion (o the sye up to the pe-
tiod when full growth s reached, that i, the y: g
the patient, the botter the chance of recovery,
chuso (s not, ax generally nupposed fn the mujority of
cases, accldent or natural deformity, but an Impover
Iated state of the aystem 1n vory carly life, brought on
by digease or fmproper food. The trestment yarios uo-
cording to tho extent of the trouble. If tho Jogs are
too weak and the JoInts 100 1008¢ to boar the welght of
the body, the recumbent posture must be maintalned
for months; at the same time the legs may be bandaged
Insuch & way as to keep them 1n the stralght posttion ;
tonlcs, such ss fron, quinia, and cod liver ofl must be ta.
ken n one form oranother, and eloctricity muy be used
to exclte the weakened muscles, In cases not #o severe
as this,or in such casesafter the preceding treatment
hng conditioned up the lees, u different method fafol.
lowed. The tonfos are glvon and the eleoteielty used,but
Instead of lying n bed the patient must be up snd
about ke other people ; but the legs must still be bay -
daged Ina peculisrway. A stiff and straight iron rod,
fattened st each end and padded, of the length of the
leg, Is fastened to the oater side of the leg, It will
touch at two points, on the hip and ankle, and & band.
sgels placed around the knee snd rod, drawlng them
together or towards each other, and thus Keeping the
leg in a nearly stralght position. For a fow minutes
every day the rod should be removed 5o s to allow the
weight of the body to fall naturally on the xnee. This
{8 the best known treatment: but patience, skill, and
good nursing are requisite, for the disesse at bust Is &
troublesome and long protracted one.

G. A. D. asks: 1. How can | make the
chespest and simplest battery ? I have deen trylog to
constract s galvanic battery, but have not succeeded.
Iconstructed it on the Bunsen plan, but it wounld not
work. A. Use pleces of zinc for one plate of the bat-
tery and pleces of gas coke for the other, and charge
with dilute ofl of vitriol. 2, What Is the principle of
the kaletd pe? A. It depends on the repeated re.
flection of any object, placed botween two small mir-
rors which are at anangle to one another, The pattern
and thenumber of reflections depend upon the angle
between the mirrors. 3. To what hight can a balloon
ascend? A. Tosuch a hight that 1ts welght 1s Just equal
to the welght of that amount of alr which It displaces.

P. and other correspondents ask what is
put lu starch to givethe shirt bosoms & gloss. AL A
plece of parafiin or white wax, about the stzo of abick-
ory nat, tn cach bow) of starch. Tbe managers of one
large shirt factory, however, assure us thatthey pro-
duce the poliab by the akiliful use of toe sad tron only.

J. W. G, usks: How can melted Pl'"’ be
keptliquid when cold? A, Take beat pale glue 2 1bs,,
soft water 1 quart, dissolve (n & warm bath ; after vool
ing add (slowly) 7oes. nitrie seld. When cold, bottle
off.

C. R. asks: Is there any way of removing
from s steel engraving apota (both 1a the margin and on
the priat) caused by the gum In the back boards of the
frame {n which it ishung? A. No. Such engraviogs are
printed on unsized paper, which absorbs molsture so in
timately that Its eflects cannot be got rid of,

L. H, 8. says : In your reply to the question
of M. M. nregard to the sdvantage of ralslng bhimeolf
by a rope over a fixed pulley, you say that you think
that the friend of M. M, ls right, when he says it has no
advantage over & sipgle rope, Are you not hasty n
your conclusion, and ought notsclentite men to be sble
to give definite answers to questions which sdmit of
proot by experiment or mathematical caloulations ? 1
am inclined to belteve that M. M. Is right when be
clatms an sdvantage of pearly ooe half. And Ia the
same number, in reply to the geometrical question of
W.C. L., whose teacher claims that an infinfte clrele I8
eolneldent with astralght line, you show from thelr
equations that this canuot be so; the straight Hue being
of one order, and the ¢lrele of another, they cannot co-
inclde. That iaall well enough so far as the mathema:
tica] discussion Is concerned, tut do you consider the
mind of man to be capable of concelving of nfniy ?
1t an lufinite stralght line can be concelved of, may not
a circle be coneeived of also, of which the straight lve
shall be dlameter or chord, and vioe rersa? When the
Atfference bet ween s stralght line and a clrele becomes
tnfinitely small, do they coineide? I ciaim that the wind
I incapable of conoelving of Infnity, and Just ¥o s000
a8 men begin to discuss & proposition which eannot bo
coneeived of, thoy are over thelr heads, and utteriy st &
mental loas. Everything infinite colncides, A. With.
out golng into the metaphysical question that you have
ralsod, we may say that the mathematical demonstra:
ton has the sdvantage, 1o giving the resulta without
requirtng s vivid conception of infinity. The question
about the rope is consldered on p.2UY of orr curred
volume,

3. T. W. askn: How can [ clean silver
plate? A. Use propared chalk (o cold water: apply
with s plate brush, chamols leather, or soft woolea
TARY.

W, M. W.—You appear to have both legs
of the siphon of the same longth. The slee of your
pipesnswers well enough, but it Is pecersary that the
end of the siphon that discharges the Mguid should be

or combined with other materials) In torches to burn

on & lower level than the end into which It is drawn.




- 7M. F. asks: 1. What work on logari
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W. H. H, says: We have n steam onaine
rated at 15 horse power, and » muley saw, Wiih 1%
1ba, steamy, we cannot run throogh a 30 Inch log, the
saw making 20 revolitions per minute. [ would like
Lo Increase the heating surface. AL present we Laye
only got an Inch and a quarter pipe ranning through a
heater 20 tnches long, Suppose | turn the oxhaust
turough the tank, will It deduct anything from the
power of the engine? A, 1t will Increase the back
prossire slightly. We do not answer questions of the
oharacter of your othor quertes for obyious reasons,

J. W. G.asks: How can 1 make bronzoe and
blue writing Inks? A, For blue, use 2 ozs. Chinese
blue, bolling water 1 quart, acetio aold 1oz, Desolve
the blue 1o the water, add the acld, and 1t s ready for
use, Forbronze, use the common blue (nk of the shops
1a & steelpon; It will turn bronze by theaction of the
metal.

J, H. P, says: Itis gonernlly believed that
a rallroad briage ts less Hable to give way when the
passing tralo moves slowly than when under full speed.
In this correct? Boyw sliding or skating over thin lee
rightly Judgo thelr safely to depend In & great measure
upon the celerity of thelr movement. Graot that »
bridge has one woak place, one place weaker than any
othor of the samo bridgo ; and that o trafo has one car
or combination of oars heavier than any othor car or
comblnation of oars of the same trafn; and forther
that there I8 one polnt (center of gravity) fn that beavy
caror combination of cars whore tho strafn or gravity
Ix greater than at any other point, Now, as It is the
Jast straw that hreaks the camol's biack, so by parity of
reasoning It Is that point of grontost stratn or gravity
that causes tho bridge to give way at the wenkeat place,
Agaln, grant that o bridge neyer falls to ploces all ot
onoe, but that In the order of time ono part—pin,hrace,
or boam-=branks Orat, then another part, then anothor,
tillthe Nnal sinash, each break occupylng, succeoding,
and belng aucceeded by an appreciable momoent of
time ; and further, the more rapidly the trealn moves,
tho more ovenly the grostest strain will be distributed
ovor tho brfdge and the less time it will have to not up.
on the weak polnt; and (t followns, other consldorations
bolug out of the question: That the more rapldly the
traln passos over the bridgo, the less Hable will be the
bridge to fall, Is thiscorrect? A, This theory would
he correct, if & train passed over the track as a boy
RgItdes overthe fco on skates. Dut the traln, on nocount
of Inequalities in the track and uneven speod, Ik con.
fnnnlly striking blows as (t movoes along; and the faster

moves, the more rapld and violent sre the blowa,

2 1G. T. D. asks: How is the crvstalllno np
purlnco of galvanized shoot fron produced? A, V
Dolleve that It 18 produced by tho erystallization which
takes place {n the coollng of the zine surface on with,
drawing the iron plate from the bath of molten metal,

J. K. R, asks: At what temperature will
plumbago fuse, or what degreo of heat will It sustain
without fusing? A. It will not fuse at, and should sus*
tain, the higheat hoat of & wind furnace.

_ W. C. K.asks: How can I prepare common
cotton sheeting, so that It will be & feutly close to
use for a sall? Without some preparation (t will not hold
the wind. A. Trya thin solution of India rubber {n bl-
sulphide of carbon.

. A.E. Q. asks: Will you give me & test for
the prosence of aleohol fn solutions? A. Pure slcohol
must completely volatilize, snd ought not to leaye the
least amell of fusel ofl when rubbed between the hands

‘nor should 1t redden ltmus paper. When kindled, it
must burn with a faint blulsh, scarcely perceptible
flame.

G. 0.8. says: I am building a small pleas-
ure steamer to draw 2 feot of water. What tunnage
will she carry? Her length I8 47 foet, beam 4 feet, with
fiat bottom? A. Caloulate the displacement,in cublc
feet, for any draft, and divide by the number of cublc
feet (o atun of water,

@, H. asks: 1, What will rust iron the
most and [n the least time? A, A solution of sal am-
‘moniac will answer. 2. What 18 the wax which the bar-
bers use for blacking the moustache composedof? A.
It generally contalns & solution of niteate of silver.

J.W. M. asks: 1. What is the rule for
placing boller rivets,and for the sixe of rivets to get the
greatest 1o different thicknesses of fron? A,
1t 1s usaal, 1o single riveted Joints, to make the diam-
eter of the rivets from twice to once snd s half the
thickness of the plate. The distance between the cen-
‘ters of rivet holes may be found by adding the diameter
- of the rivet to 07554 times the quotient of the square of
‘the diameter of the rivet divided by the thickness of
“the plate. % If weuse s common horse power,run a
lever 50 feet from center, and sy s Sfeet endless raflroad
100 feet diameter, would It do for such heavy work ss
aSrun flour mill? We should use a small locomotive
for power. Would It be economicsl ornot? A. We do
‘ROt see anything of spectal merit In the plan, 3, What
1% the size of the largest locomotive driving wheels, and
on what railrosd are they used? A. The lsrgest of
‘Which we have seen sn account are on some locomo-
tives in the Great Western Ratlway in England. They
~Are 8 feet in diameter.

T. C. 8.—The solution on p. 800, vol. 29,
seems to be correct. The relation between uw power
and welght was required for a definite position of the
‘machioe; and though this relation is continually vary-
- ing, it can be found, forsuy particular point very relis-
~ bly. You will find the subject treated in sny good work
oo mechsnics, showing bow to deduce geoeral formu,

" l., by whieh the relstion between the power and
~ welght at any point can be determined.

thms
‘oxpluu them in the plainest way, without regard to
cost? A. We can recommend Law's ** Treatise on Log-
arithms,” published In Weale's series. 2. Is there any
- work In which the shafting and pulleys for quarter
Swist belts are (llustrated? A. You will find this (lus-

» m in nearly any book on mill work, 3. Which

selontifc periodical is most like the SciExTIFIO
AMERICAN? A. The Revwe Fadustrielle. 4. 1s there any
mmmu the flour mwilling interesta? A. We think

C. A.asks: 1. What is the best speed for a
oot power circular saw, aa proved by practice, the saw
befughinches o diamoter? A. As fast as possidle, 2.
- Wonld It 0ot require 0o much power torun the saw at
9,0 fact per miugto, to aaw one (neh stuff? A. Yes. 3,

' l' OllmmllommtorMyunlmud
“" m’”‘v

= B, H. ﬂlkl Whn in the a&eed that

# locomotive? A. The fastest

~ timo tuat vonw ot ey personal observation i €3

hour, We havo seen statoments, on spparent-
tuority, that & speed of 0 miles an hour ts of -
many rallroads In this country,

W. H. B l!lhl 1. What is meant by the
term san lovel, and how can | detoermine the ses level of
suyelty? A, The sealovells the hight of the ocean, st
mean low tide, In refercuce Lo any place whose elova.
tlon 15 to be determined, 2 What Is the meaning and

It originated from the endorsement put upon & package
by s distingulahed but 1litterate personsge., llﬂn“ snked
whathe meant by * O, K.,” ho took a plece of chalk
And wrote down * Orl Korreot, "

H. T, G.agks: Can air be so confined as to
be used wsn power? For lnstance, could it be applied
to ranning s locomotive, provided a coustant supply
could be obtatoed ? Has there ever beenan alr engine
Inoperstion ? A. Alr compressing machines, and the
use of compressed alr for motors, are quite common,
You can got full particalars from the manufacturers,

S. nsks: Can the best turbine water wheel,
geared to the best pump made, ralse the quantity of wa-
tor used by the wheel to % the hight of the fall? A.
According 10 some of the best results given in tests of
tarbine wheels and pumps, the quantity of water rslsed
would be 083 the hight of the fall with o centrifugsl
pump, and 045 with & direct scting pump.

M. A. V, asks: How much water ought to
be evaporated (nto steam of & Ibs. per square Inch
pressure, by | b, of coke, uning cold water to feed the
boller? A. About 7y Iba., it the boller Is well de-
suned,

J. H. askn: 1. Does the power of the ram
Increaso as the -qunm of the fall fncreases 7 A, No.
2. In the powor the result of the fmpetus acquired by
the discharge? A, You. 8, Wounld 1t be practicable to
Work u ram under o hoad of twonty feet? A, Yes,

C. 8. A anks: 1. If n pipois forty feet high
and fled with wuer wlm( will be the pressure to the
square inch on tho base ? What Is the rule for telllng
the pressureof water on the base, the tubo belng of &
specifiod hight 7 A, Multiply the hight (n fect by 0 433,
In the example glven, the pressuro per square ineh on
the baso s 40 0M88= 1782 pounds, 2 When the steam
guge roglstors 60 1ba,, does that mean that there (860
Ibs, pressure to the square inoh of surface of the boil
er? A, Yoes. 8. How many gallons of water does an
ordinary locomotive carry In it tender? A, From 1,500
10 2,000, 4. How Is the expansion and contraction pro-
vided for in the bridgo ot St, Louls? Wil wire rope
work over six Inoh pulloys subjected to hoayy pressure
atand the pressure and woar a8 woll as the ordinary
cable? A. Secanaworsto C. B, A, p. 84, vol, 80,

A.M. Y. asks: Can ;ou recommend me any
works on armored yessels? A, It will be necessary for
you to look over pertodical torature. You will find
some matter of constdornble value in * Our Iron-Olad
Ships,” by E. J. Reed.

M. asks: 1. Isthere any difference between
one square foot and one foot square ? A, No, 9. Is v
gorrect to say that one square foot s equal to four feet
square? A, No. 3. A contends that one foot square
and onesquare foot are equal, and that four feet square
contalns sixteen square feet. A, The statement Is cor-
regt.

R. asks: Howcan I nget. at the exact lati-
tude of a place In the vicinfty of Lake Connecticut,
N, H,? A, Itismost readlly calculated from obserya-
tions of the meridian altitude of the sun orastar, It
cun be ascertained, with sufficlent accuracy for many
purposcs, by the inspection of a good map.

€. V. H. asks: 1, Will nickel coating dis-
turb the temper of steelwire? A, No. 2. Will colling
the wire for aprings injuro the nickel coating? A, Yes,
8. What Is the expense of nickeling steel wire compared
tothe markot value of the same? A, From 25to 100
per cent, nccording to slze nnd quality,

J. H. W, agks: What is the nature and
amount of friction on a sllp propelled through the wa-
ter by steam or wind? A, You will find the subject
treated In Bourne's ¥ Handbook of the Steam Engine."
1ts discussion would occupy too much space for inser-
tion in these columne,

MINERALS, ETC,—Specimens have been re-
ceived from the following correspondents, and
sxamined with the results stated :

T.J. M.—No salts of any kind, nor any siziog, have
peen used In the manufcture of this artfele. It ap-
pears to owe Its character to the way In which vegeta-
ble fibers like hemp have been worked together.

H. H.H.—Your specimens are fron pyrites found in
cosl; one of them Is pyrites submitted to hest, and
sand from drilling.

J.F.—It would be necessary to have some of the black
substance from the needle gun cartridge In orderto
pronounce what it Is,

W.S.B.~Itis limonite,and contains about 80 per cent
of oxide of fron.

W.J.C.—The samples sent appear like good spect-
mens of Hthographlc stone; but In order to determine
{tsyalue, practically, a specimen about 12 inches long
x 6 1nches wide lsnecessary.

T. B.G.~The miveral sent ls mica alate, composed ca-
scotially of mica and quartz. The folla of mica are
sometimes so small that they are hardly discernible by
the eye, a8 in this specimen, It can sometimes be split
into tabular masses and employed for many common
purposes. Itisvery diffioultto fuse, and hus been used
In constructing the hearths and sides of furnuoes for
welting lron, ete.

P.J. K—An sualysis of the powder royealed the
presence of oxide of iron, sthiea, clay, earbonste of
lime, chloride of potassium, chioride of sodlum, and
some organic matters. But It s not possible to tell
with certalnty, from such residues, whether or not the
drioking water Is injurfons. The water {tealf must be
analyzed. Weshonld, however, In this case suspect
somo contamination. The mode of remedylng It could
only be Indicated after the completer examination
spoken of above.

8. H,—Yellow calelte or carbonate of Itme, of no par
ticular value,

O, H, P.—Galens, sulphide of ead.

N.W. W.—Lenticular argillaceous oxide of fron. In
this spectes, the oxide of fron s unlted by mixture or
combination with clay. It ordiparily melts with case,
affording from %0 to 60 per cent of fron.

A.B. T.—Yourspecimen Is neither latuglass nor slif.
ea, Itis gypsum, and, by burnlng, will yleld excellent
plaster of Paris,

R. W. F~The shining particles in the black rock are
fron pyrites, and are of no valae,

J. A, D.—1, Impure Ilmestone. 2. Salphide of zlne,
contalning 67 por cent zine,

J. X. 8.~Iron pyrites, of 0o value at present,

G. W.H.—Your speclmens of ore contain iron. If
you wish un anslysis, it will cost $10.

R. 1. W.—The blue mineral 1o the rock 1s silieate of
copper, sud contains about 45 per cent of oxtde of cop-

| per. Tho yellow is sulpblde of copper, containing
derivation of the term O. K.? A, We bavo been told that |

about 85 per cent of copper,

W. C. C. & Co,—The material sent seemns 1o be of the
nature of Portland cetnent. An analyxis will cost $10,

T.0. H.~The shining metallie looking substance is
fron pyrites.

5, B. G. O.—~These specimens conalat of indarated
olay or shislo,and the action on the plece of lron shown
was due to the free silics forming a sisg with the oxide
of Iron and leaving a clean metsllic surface,

R. W. F.—~This lsgalens; but to determine the amonnt
of sllver 1o It, if any,will require an apalysis costing $10.

F.A. B.—This specimen is hornblende, & compound
of silica, alumina, lme, magneals, oxide of iron, and
sometimes manganese,

J.E. S~4u order to deétermine the value of litho-
graphic atone, we require a sample sbout 12 inches long,
6 loches wide and 2 Inches thick., Your specimens
look promising, Send us, If possible, a sample of the
size montioned. Lithographie stono i & fine grained
Hmestone ; and when of good quality 1sof a yellowish
gray colorand uniform throughout., It f# free from
velns, Obers, and spots; & steel point makes sn impres-
slon on It with difficalty, and the splinters broken off by
s hammer show s concholdal fmcture.

H. L. C. asks: How can I paint tinso as to
glve 1t & fine glossy sppearsnce? Can japanniug be
dono without heat ?—D. L. B, asks: How Is wine wmade
from oultivated grapes 7—G. M. S, asks: What kind of
paint will ndhere best to articles of brass or copper? 1
want o bright vermillon color, and it is to be exposed to
water,.—W. V.asks for s reelpe for plating gold without
o battery.—J. F, J. G. naks: What sobstance Is there
which, cornbined with glycorin, will render leather per-
fuetly waterproof ?7—V. E. Jr. nake: How many plano-
fortes are annually manufactured in the United States ?
—B, W,C.nska: How can I remove green beech and
cherry stumps (n the most speedy and eflectual manuer
without digging them up? I have heard that ofl of vit-
riol placed In them will rot them out in o short time.
Willitdo 1t? If so,how much shounld be used 2—W. C,
L. ngksa: Canany one give me a rule for setting jron
axles 7—J. H, P, asks for a cure for gapes In chickens.
The disesse generally makes its appearance about two
or three weeks after the chickens are hatehed, snd con-
tinues for from four to slx weeks. It is supposed that
the parent insect lnys Its eggs upon the nostrils of the
chick,which soon hateh Into worms and crawl down Into
the frachea, make their way agaln into the open alr and
burrow in the earth to undergo transformation.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
scknowledges, with much pleasure, the re
ceipt of original papers and contributions
upon the following subjects:

On the Use of Both Hands, By J. D. B.

On the Torpedo. By —.

On Kepler's Third Law. By G. E. W.

On Cotton Planting. By W. D, H.

On Light Steam Rams, By S. 8,

OnTwo Problems. By €. W. E,

On the Attraction of the Sun and Earth.
By D.E. G.

On a New System of Telegraphy. By E.
E. W. B.

On Nerve Force. By I R.

On the Pons Asinorum. By F. S.

On the Detroit Tunnel. By A. H.

On the Transfusion of Blood. By X. Y. Z.
Also enquiries and answers from the follow-

ing:

0. G—R. S.—F. McC—~L M.

D.P. W.

Correspondents in different parts of the country ask:
‘Who makes small osclilating steam ecgines for r 1

W.—E. S—E.N. K.—

Em and strap for trunks, K. Hilton

Box turning machise, E. L. Comley
Brosh bandles, driving. J. Ames, Jr.
Buny for canks, B, Featlarge........
Burner, lamp, §. k. Wilmot. .
Butterine, making, B, Smith, ... ...
Calves (rom sucking, preveatiog Wi, ToM.
Csn,milk, H. N. Wickoft
Can for palnt, ete., G. W. Bentley..
Cavstan, J. Gardner. .....ocornssss

Car axie, A. Hunter ......
Car coupling, 5. J. Adams. ...

Car coupling, P. N, Bymsey....
Car coupiiog, B. Tweedle.......
Car coupliog, W. M. Wiawell ...
Car passenger register, W, A, Wi
Car spring, W. P. Hansell .., .....
Car starter, W, T. Beekman ..
Cur, strees, 5. J. Little (1)....
Car, street, 8. M, Little (r}....

Car wheel, W. J. Cochran...........

Cars, step for rallrosd, H, Albert, .

Carbon olack pigment, A. H. Talt ....... .
Carbureting apparatas, Fisher & Dardy.....cocuns 145 0
Carbureting apparatus bellows, Plsher & Darby. 144008
Carriage canopy, W.P. Fergason, .. ....cceeuns veees 1HB000
Carriage spring, E. . NeCarthy ...ccvuvas 183418

Carriage step pads, forgiag, H. M. Beecher.
Carriage top varolsh, J. Townsend............ =/
Casting mold boards, J. OUIYer (£)...ocoviviinss
Chalr, barber's and dentist’s, G. W. Archer..
Chalr, (OMINE, J. J. BaT ..cvciivrriiinriassnsasesonr

Chronowmetric motion, transmitting, H.J. WCnu! 18057
Clothes horse, folding, E. Eimball. .. 313

Clothies pounder, C. Vanwlie....... .- MBS
Coal pocket, A. C. Buchanan, weer JEBJIES
Comb, W. Mallee............ neesses METH
Confectionery, makiog, C. (‘orn'lll ...... .. M8
Corn, ete., preserving, Merrill & Soule (1), 59
Cultivator, W, 8. Wier 4855
5 . 32
lh-h wall, A “ -s(»'au .- M
Door securer, B. C, Mowhray.. ¥t
Daoor, vestibule, B. J. Willlams. .. . 8
Dongh, shecting, J. H. Shrote (r).. - 5T
Drilling machine, metal, W, Gleasoh. ... ccvvne.... 35091
Drilling machine, metal, W. Euek. ..... cavcssrevee IETES
Ear tube, H. B. Auchlncloss...... ceseves S OIT
Eggrtester, Ho MILBON. . .cceeeevasiosaaressesnmnsspes . W85

Electrolytic apparatus, Cuse!berry & Fdgerton.. 138067
Englne balanced valve, Haln & Wals

Englne governor, J. C. Hoadles......... a0
Engine regulstor, Collins & Donaldson, 14560
Engine valye gear, Jones & Psaly . ..ccocveeenennns 855
Envelope machine, E. E. & C. P, Packer ......... 1838
Equalizer spring, S. Elllott...............

Explosive componnd, A, Nobel (r)...
Feed cutting machine, H, U. Upjohn.
Fllter, A. Holllngs.... osooses
Filter, water, A. FOX..occacucrenvarnnes

Fire arm, breech loading, G. wthdem.
Fire arm, magazine, J. W. Keene. ...,
Fire arm, revolving. W. Orr.......
Flatiron heater, Stonffer & Masten,
Flre kindlér, D, M, Mefford.......
Food for birds, E. A. Tompkins
Forge, D. C, Baxter...............
Fork, horse hay, McKimm & Gearhart.
Fruit packet, seallng, D. M, Mefford......
Fuel, manufscture of peat into, A. Pope.
Furnace, hot alr, M, Gna.. xa.au
Gage, rogistering steam, G. H. Croady............ 1805
Garden sprinkier, N, D. Clark.........
Gas holder, R, W, Prosser.....c.ovune
Generator, carbonlc acld gas, H. Ryffel.
Generator, sectional steam, J. A, Reed.
Generator,steam, J. 0. Mills..........
Grading apparatus, O. llluon..................... 1808
Grading and levellog lastrument, B. ¥. Sttton... pL T
Griddles, etc., sbelf for, 8. R, Stevena., ceen 108350
Griplog and cnmn‘ tool, D. Kennedy.. - HB66
Hame, W. A . Hearn.....ccovcacnvannenn « 18510
Hammockor lounge, E, B, Wethered..... cene MA5S6
Harness for sallors and firemen, M. Parent........ 145,34
Harness saddle tree, W, Retlly,, veesas METS
Harrow, J. M, BOO®...veennnnnns
Harrow, rotary, J. F. Morse,...
Harvester, M. L. & J. M. Kellar..
Harvester dropper, O, Wheeler, Jr......
Harveater, supportiog batl, W. G. nnd-mn

sevssnnen

sewing machines? Who makes machinery for making
paper pulp from wood? Who sells revolving bolts for
dressing middliogs? Who buflds lime kilns of the most
approved pattern? Who makes a hub boring and mor-
tise machine, to go by hand power? Who sells the best
clothes mangle? Who deals in old colns? Makers of
the above articles will probably promote their inter.
ests by advertising, in reply,in the SCIENTIFIO AMERI-
OAN.

Several correspondents request us to publish replies
to thetr enquiries about the patentabllity of thelr In-
ventions, ete. Such enquiries will only be answered by
letter,and the parties should give thelr addresses.

Correspondents who write Lo ask the address of certain
manufscturers, or where specified articlesare to be had,
als0 those having goods for sale, or who want to find
partners, should send with thelr communications an
amount sufliclent to cover the cost of publication under
the head of * Business and Personal,"” which is speclally
deyvotled to such enguiries,

[OFFICIAL,)
Index of Inventions

FOR WHICH

Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

March 17, 1874,

AND EACH BEARING THAT DATE,

Hat pouncing tlue, B, Eickemeyer...
Hateh, operating, W. 8. Harrls........
Heating apparatus, W. G. Kendrick.,
Hoof trimmer, Booker & Tosh...........
Hook and pin, combined, G. O. Yelser,
Hook, back band, J. B. Gathright. ...,

Horseshoe, W, D, Harris......
Hose and pipe coupling, D, Ash or(h
Hose, hydraulte, T. A, Dodge.....ovveee
Hub boring machine, Duncan & Talbot,
Hydrant, . T, Perking,.......covveenne
Ice machine, ¥, V. Do Coppet..
Ice machine, T, P, Peterson ..,
Inseet destroyer, Ellis & Brown
Insole, K. W. Stanton..........
Iron and steel, coatlng, E. Wood,
Jack, lftiog, H. H, Lawrence
Jeweler's kit, A. L. Hosmer.........
Journal beartog composttion, H. Kurth
Knotter plates, repairiog, A. Anuandale, Jr,
Ladder, step, G. HIRMAD. . .ovienrianne
Lamp, B, Fanta,........
Lantern, I, Kanrich
Latch, knob, W, Varah,
Lateh, reversible Kuob, 8, A. Wilford, ...
Latches, adjastable cateh for, G, W, Barr......,.. 148,652
Lathe chuok, metal, J, J. Grant ... R TN
Lathe chuok, metal, J. H. Weatoott,
Lathe cutters, adjusting, J. N. Bodin
Lubricating compound, King & Rl ,
Lubricator, J. B, Louergan (r).....
Marble, artificlal, W, Humphrey. ...

(Thonse marked (r)are rel d pat. 1

Alr and gas, carbureting, B, Sloper.............. 14857
Alarm and olroult, fire, J. H. Guest,, e M8 008
Animal shoes, twaking, W. Hamilton, v 10805
Bag holder, K. D. Hix.... e 8
Nasket, R, W, Van Omum...,. e 148,784
Bed bottom, spriog, D. Kellogg e 148710
Bed bottom, spring, D. Kellogg.
Dedstend, nofs, T, Luclk,...
Bee hive, C, T, Elllston,,....,
Nastivg squid, §, 11, Daddow....,
Hiind cateh, O, 8, Garretson..,

Dolt heading machine, F. B Prindlo......c.ovee... MH8TS
i

M , stulling, B, 1, Nortou,.,,,...

Mechanical MOVEMORt, W, COX.viiiirrerrnransares 168,381
Meter, Nquid, J, J Aba. i
Milk carcler, Clawson & Dennin ..., ...ovvuereeses 1S58
MLk, supplylog cttles with, ¥, T, Newbery....... H&60
At amat, 1. A, BABAN (1).00a000acaaesssanensnnn: S0
Nat, J. Lo LS A L
Nitro-glyverin, exploding, A. Nobel (r)... - BS0
Nitro-glycortn, exploding, A. Nobel (r) a7
Nut 100K, J. B, AUWOOU...0erueresresess R
Nuts, making, melallto, Reynolds e 0. ..ccovssess MBS0

Oro and coal, separator for, (. 1. Markle
Ore crushor, A, Alexsnder. . arpenens
Ore crusher, AuJ, OMDAY. «iiuesveasasssisssneninnase l“l
Ore stamp feeder, T, A. Cooh ]
Ore washer, E. aul... b 8o
Ores, flux for reduclog, M, 8. Foote.... o 18504

Organ coupler, 0. W, FOMIEE. ... .ccansnannsnnss 18,080
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Overskirt and mantle, combined, J. MoNeven, ... 1872
Paper box machine, E. B, Deecher..... Lo MBE8
Paper, making cylinders of, A, Uall. :
Parquetry, Newhouse & Allen ..........ooeoee
Sz machine for cutting, 2, Breed..
R A N
Pencil eases, pear] shell for, J. T. Van Houten., 145,781
Phntograph background frame, ¥. C. Lussenhop 145,722
Plavoforte uction, Dolge & GIEIE oo HSES
Plane, motallle boneh, J. A. Bainer. o 18,610
Plantor, corn, G, W. Brown,. o 108,80
Planter, seed, 8, Smith, Jr oo oo 148,306
Plastering walls, P. G, Hubert,
Plow, E. WAlter,...cooeunersasinees
Plow, corn, J. H. Trout...
Plow sud harrow, sulky, G
Polishing and grinding wheel, Bannister ef al
Pross, by and cotton, J. A MOBrydo. ...
Pross, tobaceo, J. R, Horrls......
Privics, remoying soll from, Glllesplo of al,
Propoilers, ralsing and lowerlng, R. Tyson
Pamp vaive, P. C. Goblo.couuuuee :4:,:

(LR
148,70

Punches, actuatiog, W. Lyon...

Radiator, stoat, Wed. BalAwin .oooiuevoneiceeens 18,851
Ra1l, metallic hand, M. M. and R, P. Manly,..... 148,125
Rallroad gate, S. Wright.........., « 148,706
Raflroad switch, H. . Potter, 148,629

Range chlmney bottom plate, H.
Roin driving, G. W, CO0K (i 148,50
Rice hulling machine, H. B. Stovens......
sad iron stand, S. T. Inesly......
Sash tastener, W. T. Fry.......
Sash holoer, G. N. Scrivener...
Saw arbor, E. Hatson........
Saw filing machine, R, Hpes
Saw mill dog, E. H. Stearns.,
Saw, scroll, C. T. Ford.

Sawing machine cam silde, Aird et al.....
Sewing machine cutter, ete,, 8. W. Shorey.
Sewing machine embroiderer, B. M. Rose,
Sewing machine rufifer, L. Sehultz (N..cocivaeanns
Sewing machine thread control, W. L. Stetson... 14877
Sewing machine treadle, Reynolds & Jacoble.,., 148,79
Shank laster, E. Campbell..c..ooiiiiaiiinans
Sheet metal, eto,, stamplng, G. H, Perkins..
Ships, construction of, A.J. Bell..........
Shoe peg, wooden, J. H, Oliver....
sShoemaker’s shoulder tool, W. L, Peters.
Sifter, ash, J. F. Baldwin.....
Sky rocker, J. J. Detwiller..
Slate and blackboard rubber,
Sled, G. A, Lockwood........
Smoke house, S. Long...

Spectacie case, C. C. Cole.. . 148,549
Spike extractor, E. Buell ...... . 148,664
Spinning bolster, G. Richardson............ esesees 148,625

Staples, mwakiog, B. H. Brooks
Steam condenser, T.L. Jones ...
Steam, superhenter, G. W. Coffee..
Steel, annealing,ete., J. A.Bidwell
Stock feeder, L. P. Cox..........
Stone, artificlsl, G. Stefnemann,, B
Stove, heating, W, Chelius. ............... cavevassna 198,068
Stove, heating, W. H. TeCldR. ....cvcnveianranses.. 18770
Straps, cte., trimming, J. Lott, o MB017
Saspenders, J. W. Wattles,......... seeessnnness 145,685
Swine, device for ringing, E. Blalr.......covveees. 18,656
Table, folding, G. W. Horton .......... « 148011
Tsuk 1or hot water apparatus, C. H. Buck . 148,008
Telegraph, printing, J. E. Smith........ vee 148,708
Time plece, alarm, H.J. Wenzel......... voo 145,038
Tin from scrap, separating, P, D. Rickets e 148,700
Tobacco catter, G. W. Campbell......... e HB0
Tobaceo dryer, J. C. Millner......... veves HBAST
Toolholder, ¥, Funk ......... -ee MBG87
eenes 8616

Truss, A. Lethert............ oo 8718
Tripod base,J. W. Donn .............. 3 . 145,000
Tube welding machine, J. B. Lemen.. us T
Type,5pace 10r, B. B. BSY ....ccoounvrvnanenn - M6
Umbrella case, S, M. Moscheowitz...... 0 - U853
Valve, variable extusust, . H. Seamon . 148568
Vault and cell, iron, W. B, Sealfe..... . M8
Vegetable slicer, H. E. Nittinger. ... MR
Vehicle wheel, B, and H. W, Pearson. . 8545
Vehicles, dash board for, W. C. Peel... 1487546

Vehicies, fender for, A. Sperry

Vehicles, spriog equallzer for, 8. Elllott.......... 148,881
Vehicles, top prop block for, F. M. Shepard. « 5564
Vessel propelled by steatn, A. Thomson... 143580

Vessels, center board for,J. Mansir. ... . 148,76
Vessels, apparatas (0- ralsing sunken, H.F . napp HE715
Vessels etc, mesns for ralsing sunken H.F.Knspp 148714

Washer and wringer, combined, J. H. Swan...... 148581
Washiog machine, J. Q. Whartoadby .....ccceeeeas 14879
Washing woolen fabrics, A S. Hopkins, . 18,503

Watchmrker's tray, L. P. Milliken
Water wheels, gate for turbine, Risdon ef af

e
Weather strip, 5. D. Tuttle, 1454
Wind wheel, J. 5. Deitz ..., .- 148676
Window screen, J. Hancock, Jr... seesnscess 155550
Wood, apparatus for preserving. J.C. Stead. ... 145,650

Wood for bending, process of tresting, L. Pine. .. 1A
Wreanch, bung bush, J. B. Smith................... 148,629

APPLICATIONS FOR EXTENSION.

Applications have been duly filed andare now pending
for the extension of the foliowlng Letters Patent, Hear-
Bg* upon the respective applications sre appolinted for
the dsys herelnafter mentioned :
7% ~Prrenes Srovr axp Lin ~D. Bsker. Juped.
N8 ~Forrrotio Parex Fiue,—J. N. Jacobs. Juses,
WIS ~Na1L Corrme—W, Wickershelm, June 10,

EXTENSIONS GRANTED
138, ~Firriso SINKS.~J, Iogram.
i ~EXWING MACiOxe, —1, W, Langdon.

DISCLAIMER.
TN A~BEWIRG Macuise L, W. Langdon.

DESIGNS PATENTED,

TAB ~BUsrExvEE ESve.~T. J. Plagg, N

744 ~Buvrres Hook~0, F, Fogelatrs
Conu,

26 ~Doon Hixog.—E. J. Bteel, New Heven, Conn.

TAS Ad T3 . ~PAree Fiies —0, F. Fogelstrand, Ken.
slugton,Conn.

T8 —~Pares Wxions ~0. F. Fogelstrang, Kenstogion
Conn.

130 . ~Tyre,~W.H, Page, Norwich, Coun,

TN ~BrooN AX0 FORE BaXULES ~G . Wilkinson, Froyi.
denee, 1. ).

ew York city.
ud, Keusington

Srientific

2American,

TRADE MARKS REGISTERED,
1070~ Parxrs. —Eunamel Paint Co,, Ctesoont, N. Y.
100, ~Covou Lozesoxs.—C L, Guann, New York clty.
1O —DIsINPROTANT. . A, Heckelmanu, St.Louls Mo,
107, —Axes . —Hubbard & Co., Plttsburgh, I'a.

1,07 —Sromaon Brrrens. —E CJlirgensen, Portland,Or-

105 —Wiisky.—G. W. Kidd & Co., New York city.

1098 —~Casrixos.~Arcade Malleablo Iron Co., Worces.
ter, Mass.

1,671 <Morn Powpen.—Hall ef al,, New York elty.

198 ~TeRRA ALBA.—J. Pettit & Co., New York city.

1,699 —Ganes.~E, G. 8elchow, Now York olty.

189, —CAxNED Goons, —Sleeper et al,, Burlington, N. J.

1,681 . —Essnxrian Oms. —Young ef al., New York eity.

RCHEDULE OF PATENT FEES,

On OACH ORYERL, .o ierssasrsnssnressssnnsnsrns
On eaoch Trade Mark,..oociciensss
On filing each application for s Patent (17 years), $15
On lssufng oach orlginal Patent......o. ..820
On appoal to Examiners-in-Chilef. ...
On appeal to Commlissloner of Patents
On applieation 10T ROIMUS. cciviieiiiianas
On application for Extension of Patent,
Ongranting the EXtonsion, coeieiiininines
On filng s DIsoalmer..cooiviieines
On an application for Deslgn (84 years)
Onapplication for Design (7 yours)..
On application for Deslgn (14 YOars).oooeen o ovns 830

CANADIAN PATENTS,

LIST OF PATENTS GRANTED IN CANADA,
Maron 8 to Marcr 23, 1874,

8,206, —1. C. Wands, Nashyille, Davideon county, Tenn
Improvements on car roofs, called** Wand's Car Roof."
March 18, 1874,

8,207.—1, Y. Smith, Plttshurgh, Alleghany county,Penn.

Improvements on carbrakes, called ** Smith's Vacunm

Car Brake." March 18, 1874,

8208 —G. S. Tinany, London, Middlesex county, Ont.

lmproyements 1o s machine for making brick, called

“Tifany's Brick Maohine." March 18, 1574,

8,200.—1, W, Post, New York elty, U.S. Improvements

in carburetting spparatus or lamp, called*“Post's Car-

burctting Lamp.” March 18,1874,

$210,—Willlam Bryan, Whitby, Ontario county, Ont.,

assignee of A, Rusland, same place. Improvement in

making eave troughs, called ** Rusland's Improyed

Eave Trough Former." March 18, 1874.

3,21.—1. N, Smith, Jersey City, Hudson county, N. J.,

U, S. Improvements on Journal boxes for rallway

carrisges, called “ Smith’s Rall Car Journsl Box.”

March 18, 1874,

§212.—W. H. Boyd, Montreal, P, Q. Improvements on

creepers, called ** Boyd's Improved Creeper,” March

18, 1574,

8213.—1. J. Fitzpatrick, Philadelphis,Philadelphia coun-

ty, Penn. [mprovements in drawers, called * Fltzpat-

rick’s Improved Drawers for Geuntlemen and Boys.'

March 18,1574,

8214 —M., Harmon and E. A. Watson, Shiiby, Orleans

county, N. ¥. Improvements on middilngs separators

called *“Harmon & Watson's Middlings Separator."

March 18, 1534,

3215.—1, P. Magoon, St. Johnsbury, Caledonia county,

Vi.,and C. A, Shaw, Boston, Suflolk county, Mass.,

U.S. Improvementson the means forpreventiogcin.

ders from entering the exbaust pipes of locomotive

steam englines, called * Magoon'’s Improved Exhaust

Plpo.'" March 18,1874,

3216~R. Bustin, 5t. John's, N, B. New and useful fire

cacape, cailed * Bustin's Improved Portable Fire Es-

cape.' March 18,1874,

3217.—H. Gaskell, Hamllton, Wentworth county, Ont.

Improvements in fire boxes and coal grates for stoves

and furnaces, called * Gaskell’s Combined Coal Grate

and Fire Box." March 18,1574,

B28.—F. Genin, E. Beauvals, L. E. Robldoux, I. A. Per-

kins, and B, Préfontaine, sil of Montreal, P.Q. Im-

provemenis on paper machinery and chemical com-

pounds used in treating substances to be converted
ioto paper stock, called “ Gealn's Pulp Machine.”

March 18,1874,

3219, —D. Afkman, Montreal, P. Q. Improvements on

machinery for manufacturing peat fuel, called * Alk.

man’s Improved Peat Machinery."” March 18, 1574,

3220.—W. Peteh, Brantford, Brapt county, Ont. Im-

provem:nts on s machine for bolting and purifying

flour and middlings, called *Petch's Improved Bolting

Eeel and Furifier,” March 15,1574,

3221 —J.C. Wilson, Montreal, P. Q. Improvements on

paper bag cutters, called “'Wilson's Paper Bag Cutter."

Mareh 18, 1854,

3,22 —R. Paradls, St. Hyacinthe, District St. Hyacinthe,

P. Q. Améliorations anx branissoirs de cordon-

nerie pour les lisses de semelles. * Brunissolr pour

Lisses de Semelles.” (Improvements on burnishers

for the Soles of Boots and Shoes. ) March 18, 1874,

8,225 —N. A. Otto, Gamostoren Fabrik-Deutz, at Deatz,

German Empire. Ilmprovements on calorie engines,

called * Otto’s Improved Caloric Epglne.” March 18,

153,

322.—U. L. Webster, New Haven, New Haver county,
Conn., U.S5. Improvements onadjustable patterns for
cutting garments called ** Webster's Adjustable Pat-
terns.” March 18, 1574,

3,35.—J. H. Beardsley. Brooklyn, Y., sssignee of G.
A, Crofatt, New York clity, U. Improvements on
spparatus for protecting the eyes and respiratory or-
gans of persons exposed Lo extreme heat, stnoke, noxi
Ous gases, dust, ete, called “Crofutt’s Eye and Lung
Protector.” March 19, 1574,

8,236.—¥. Dodge, Whiteside county, 1., U.8. Improve-
ments In the manufacture and preparation of crede
peat for fael, called * Dooge's Improved Pest Ma.
chine.” March 20,1874,

320 ~1. Buthiven, Lévis, Lévis county, P. Q. Improve-
ments on ges machines, called “ Buthven's Gas Ma-
chine."” March 23, 1874,

N,
S.

Advertisements.

Bock Page « « « =« = = = 81,00 n line.
Inslde Page= « =« « « « « 75 contsn line,
Engravings may head advertisements at the same rate per
line, by meaxurement, as the letter press. Adeertiverments
st be receleed ut publication ofécs aa carly ax Friday
MOTRING L0 appear (n next lavue.
NEW METHOD OF LIGHTING GAS
: BY ELECTRICITY — Belug rapldly spplied to
treots, Pubiic Bolldings, Halls sod Private Dwellings,
For particuiars, address J, H, STEVENS, Agent fur the

U. 8. Electric Gas Lighting Co,, 222 Washington Stieet,
Boston, Mass, % .

% LL KINDS or IRON Axp STEEL DROP

FORGINGS made to order. NEW ENGLAND
B AND MOWEK CO., Danbury, Conn.

FLEETWO00D
SCROLL SAW

Patented July 28,1833,
For all descriptions of
light Scroll or l‘nhl Haw.

Iny In Wood, o,

Ivory, Sheil, or Me-

tal, Formaking Mo

els,light Patterns, Brac-

Kets, |leture Frames,

Mono v, &0,
Adspted to the most dell-
cate work,

Warranted to be the baat
machine of the Kind man.
ufactured and sl on= half
the cont. Hondreds of ex.
travagant Testimonialy,
Universal satisfaction,
h‘o_. 1, with ¥ dozx, lu'&
No. 2, with 3 doz. Saws,

60; 352 »2x w5031 1905
Send for deseriptive eir-
cular and list of Designs
for Parlor Ornamen's,

'l‘ll.l{.ﬂl’ BROS ,
Wilmington, Del,

SXT JULY, A WELL KNOWN FIRM

of Eongineers and Machinery Agents, with large
convectfons at home and abroad, will open a ground-
floor Warchouse, having windows frontiog Queen Vie-
toris Street and Cannon Street, London, E.C." The firm
8 prepured to accept the agency for special machinery,
tools, ete., and to oxhinit a cholce selection of the
and of working models. Advertizers’ travelers canyass
Groat Britain and the whole of Europe. For terms,
apply to W, P., Box 718, New York City.

BOOKWALTER ENGINE.
The lowest-priced good Engine ever
constructed; Boller and Engine made
of the best Chareosl Tron, Compact,
pubstantinl, cconomical, and easily
mannged ; boller. Governor. Py
sod all Trimmings complete for ron-
ning at low price of (boxing ex-
cepted) :

N3 Horse Power . . . $250 00

L SHE s 280000
§@ Dellvered on Cars st Shops.

JANES & FOOS,

100 Linerry STREET, NEw YORE.

arpentry Made Fasy.

The Best Work ever issued for Carpenters, Buildeirs
and M:chanics, is CARPENTRY MADE EASY.
By 8 PRACTIOAL MEOHAXIC, who fully appreciates, rrom
personal experience, there are many things perplexini
to understand und difficult to do noptil fully explaine
and tested. It mukes the sclence and art of Carpentry
clear and compnrsuvelg EaRYy.

While it is indispensable to the learver,there are items
of Information worth its price to well'Informed Carpen-

ters,

It treats on the science and art of Framing on a new
and improved system,with specific instruction for bulld-
{og Pallcon Frames, Barn rames, Mill Frames, Ware-
thouses, Church Spires, &c. Also of Brdge Bullding,
with valuable Tables.

The following Testimonials of ** Carpeatry Made Easy*
will tndicate its value o those who may be in doubt >

Sie:— Enclosed please find Five Dollars ($5.00) for
“Carpentry Made Eusy.™

Dear Sir, 08 [ have examined the work thoroughly, I
am more than pleased with it. With an experience of
more than twenty-four yesrs at carpentering, [ may ssy
it {s the best work of the Kind I have ever had the good
fortune to meet with, ss it gives more Information for
the awounnt of money, either to Master, Workman or
Journeyman,the principles being so diffcrent from other
works of the kind, yct so plain that any apsprentice
should bs able to com%nben them in a short time, The
Rafter and Brace Table certaluly is a great saver of
thouglt and 1abor.

The work should be {n the hands of all appreotices,
and nine-tenths of the journeymen, it were, woe
would soon have good workmen, instead of bhalt-hands
and wood-butchers. Mont respectiully,

JOHN J. NICHOLSON,
Carpenter and Bullder, Conshohoken, Pa.

Another Carpenter says:

fam well plevsed with Bell's Carpentry. Every Car-
penter, whether old or younw, should have one. It Is
just the book for a young beginver, No young man
should attempt to Jearn the carpentry trade without
first bn{lnev"’rhc Ar: and Sclence of Carpentry Made
Easy."” filtam E. Bell.

Millersburg, Ohlo, June 30, 1573,

FIVE DOLLARS, BY MAIL, POS1 PAID.

HOWARD CHALLEN, Pusuisues,
Philadolphin, Pa.

~ EACH WEEK. Agents wanted: particulars
s (< tree.

J. WORTH & CO., St. Louls, Mo.

The publishers of the SO1EXTIFIO AMEEIOAN have
acted assolicitors of patenta fn the United States and
foreign conntries for more than three gquarters of 8 cen-
sury. More than FIFTY THOUSAND inventors have
avalled themselves of thelr services. All patents se-
cured through this agency receive a special notice In the
SCIEXTIFIO AMERICAN, which frequently attracls pur-
chasers for the patent.

Inventions examined, snd advice as to patentsbility free

Patents obtsined In the best manner, and with as 1it-
tie delay as possible.

Caveats prepared from elther model or drawings, and
filed In the Patent Office at short notice.

Spocial examinations us to the patentability of lnven-
tions made, at the Patent Office, on recelpt of model or
drawing and description; cost for this search and re-
port, §5.

Trade Marks.—~The necessary papers for socuring
protection 10 manufscturers and merchants in this
country and abroad are prepared at this office,

Design Patents, for protecting artists and designers
of any new ornamentsl work, are quickly and cheaply
obtalned through this office.

Copyrights obtalned,

Forelgn Patonts are solicited in all countries whore
patent laws exist, Pawmphlots, contalning the cost and
full particulars, malled on application.

Cannds Patents,—Canada 1s one of the best countries
for patents. The cost depends upon the Jength of time
for which a patent is desired. Full particulars by mall
on application

We atiall be happy to confer with luventors, examine
thelr models and drawings, and sdvise with them as to
obtalnlog patenta without consultation fee, For every
kind of information pertaining to patents, at home or
abroad.

Sead for pamphlet, 110 pages, contalning laws and fall
directions for obtaining patents. Address

MUNN & CO.,
Publishers SOIENTIFIC AMERICAN,
37 Park Row, N, Y,
praxon Orvios—QCorner F und 7th Streots,

Washington, D, C,

[APRIL 18, 1
Reserendei’ "das- svrnzR

Patented Juue 17, 197,
m-nlm‘l&.‘iﬂw 5 10 90 per eant
I : wu 1 )
’mos'n'e:."ﬂu l!& !

RESPLENDENT BURNER :
176 Wost Fourth Street, Clncinnatl,

Fon SALE, CHEAP—Two Steam |
Radintors and » 1ot of 'Stunt?F

i) B s ﬁ;m
Sirap File and Binder

CU., 209 Cherry Strect, New ¥
ADAPTED FOR THE SCIENTIFIC AMERICAN
AND OTHER ILLUSTRATED PAPERS,
—_—

This File and Binder conalsts simply of stift covers in
cloth,with a flexibie back,and broad hesvy leather straps
neroas the back at the top aud bottom of the Inatde, be.
tween which are stretched stout cords, for holding alx
or twelve months' numbers of & weekly perfoateal, as
(Mustrated by the followlug cut:

i

ARG

i
lLu’!ﬂF'z Al

The Flle Is used by merely opening a paper to Iis cen
tral fold, and elippiug one side under the first vacant
cord ol the right, allowing the cord to rest in the cen-
ter of the fold, .

For the convenlence of our subacribers, we have had s
supply of Files constructed as above, holding fifty-two
papers, and lettered ** SCIENTIFIO AMERICAN™ 1n gilt an
the side.

Price at this OMee..ccurecvinensrscnssasesssss- 8135
* by mall,post prepald, 1.2
Address and remit

MUNN & CO,

PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, NEw YORE.

PAT INTERLOCKING GRATE BARS,

<

l%‘;"‘
!

" 0.
x‘s%'wcré'xr

Will ont! Truth Triumphaot® Agents,
old and young, male and female, wake

MRDER it ireeeac

e ive  Greatest Indacemeauth Apénts and pur
ng ¢ restest induceme 0 -
ebuzu."culloguel. Terms, and full particulars, sent
FKEE to all. Address

P. 0. VICKERY, Augusta, Maine.
Ladi canmake $5a day i thetr own city or town
es, Address ELris M'r'a Co., Waltham, Mass.

OR SALE—A large Root Pressure Blower,

-(l::.lublle lo; :lnllue or u:o::l :cnuln'!‘ou.‘ gau&t::.

te. acity of delivery, elghty to oue hun .

saud cubie fest of alr per intnute. HOLSKE MACHINE
CO,, 719 Cherry Stroet, New York.

STEAM POWER

Cement Pipe

Wachinery

MNEYERY & PACKER'S .
Patenix 18570, 1871, 1572, & 1873,

J. W, STOUKWELL & CO.,
Portland, Me.

TONE SAWING HACHINERY,

Merriman’s Patent. Also, Handand Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS3, Rutland, Vt.

e

\S \ NN s - - &

WO00D WORKING MACHINERY.
For Planing Mills, Car Shops, Sash, Blind and Door Ma
Kers, &c¢., &¢  Send for HDlostratea Catalogee and price

lxt.’ Pactory, at Worcester, Mass. Salesroom, at 121
Chambers & 108 Reade Sts,, New York.

UNCHING ror e pescand Qonp:
DROP PRESSER S, ARAER PRESS CO.

IOWA AND NEBRASKA'!

MILLIONS OF ACKES OF THE BEST LAND n the
West, for sale on T'en Years' Sredu nt o ’f" fonx
{ssour] KRiver Hallros

interest, by the Burlingion &
NO PAYMENTS REQUIRED

Compauy.

except (nterest, tHl Afth year. Rich Soll, warm Cli=
mute, 10ng Seasous, 10w Taxos, and freo Educas=
ton. Free Fare sud low Frolghts on household
gOOds L0 those who

BUY THIS YEAR.

¥or Clroulars and Maps, with full particulars, address
GEO. 8. HARRIS, Land Com'r, Burlington, low
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BAIRD'S

@@KK@

FOR PRACTICAL MEN.

new, revised and .nlnr.:ml Catalogue of FRACTL
c,\z AND SOIENTIFIC BOOKS—# pages, $v0,—will be
sent, fmr of postage, Lo any one who will hu or e with
nis address,
10 e
A New and lmporunl Hook on Deslganing Cotton aud
Wuolen Cloths

JUST R EADY.
THEORY .\\l) I’lh\("l'l( 10}

ART ()l" ul-]b’l‘ixl.\'(i
FANCY COTTON AND WOOLEN CLOTHS
FROM SAMPLE,

Giving Fall lnstractions for Reducitg Dreafts, as well
ah the Mothoas of Spootiog aond Marking Out Har
noss for Oross Dreafis ang Findiog any Re
quirea Heea vllh Calculution and Tables

¥
By FHEDERICK L!
WEST FITTSFIRL
WITH FIFTY-1W0 ILLUS TRATIONS.
1x oxe VOLUME, QUANTO, Prics
By wall, Iree of Postage.

H. 0. B, ecnn alse furnish

Baird's American Cotton Spinner and Man-
ager’s 800 Carder’™ GUIC. .c.ovviiiiransn: sviants L%

Dyer and Color Maker's Companion . . $1.25

Fairbairn's Principles of Mechanism and Ma-
cotnery Of Transtlssdon .........o0 covvecnnnnsns snw

Foley.—The Cotton Manufacturers' Ansist-

« DEsiaxen,

Geldard.—Handbook of Couun Manufscture :
i. Gulde to )Inuulun Buatiding, Spluniog sud \\n.:-o

Gibson's Auwnusu Dyer; 200 Receipts and
#1 Sawples of Colored Wool and Cotion Waste,

O, viisersvusenses soucnstssruncestensIrnnnantratet $10.%0
Gilroy, on Weaying.. v v vevsvsviveon $10.00
Haseriok’s Secrets of the Artof Dyeing Wool,

Cottou, aad Linen, Jiustrated by Samples ...... W

Hyde —The Science of Cotton apuunng Prac-
tieally Arranged and Stmplified. ........... A5
Leigh.—The Science of Modern Cotton bpux
nlog. Second editivo. TIllastrated with 330 Cuts aod

2Paton. 2 VOl TOMO, ClOfB . ... vuiienennriinnen W
Leroux’ Practical Treatise on the Manufac-
ture of Worsted and Carded Yaros......... . N

Loves Art of Dyeing, Cleaning, bruurlug
aud Finlshlug on wu muu wpproved English and
French Metuods... .. $5.00
Macfarlane.—A Pmcucal Treatise on Dyuiog
800 CAllE0 PrntIg. .. coevneeeasiiiiesssnsoemesnnsns
Murph) s Treatise on the Art of Weav-
INg covvnvine evansarasarinentanaraes Sesussepueranns 20,0
Moss.—The Cotton Muanufacturer's, Mana-
ger's, aud Splaner's New Pocket Galde.......... « e 830,
Neste.—The Mule Spi Process and the
Mactinery Employed o it, Ilustrated............ "0
V.picrs System of Chemlatry .—lpplwd to
PRI <o s e ternatnsrsssnessasansssensasrennancanasoess

O'Neill's chuonuv o( Dyeing and thco
Paotlag ....... ehesssnasanssaranndrstsstunnnsens % 0
Reimann’s Hnndbook of Anilines...... $3.50

Slater’s Manual of Colors & Dye Wares, $3.75

Smith's Practical Dyer's Guide ; 300 Becenpu
With Dyed PAtternn 10 each .. . oo uurviunnesncesas
Smith’s Dyer’s lnstruc:or....... - .....8300
Watson’s Theory and Practice of the Art of
Weaviog by Haud wnd Power. [llustrated,...... $10.00
White’s Practical 'l‘reause on Weaving.$10.00

The sbove, or lll‘] ol mr Books, sent by wmail, free
o bocun. u the pabl uunn prices.

LFB luso ALOGUE OF PRACTICAL
suBN'l’n'Ic uoka—w svo —nut freo of
Postage, to any one who will tnru n

HENR

Y CAREY BALRD
s PR PUBLISHEK,

UT STREET, Phlladeiphis.
WooDWORTH PLANERN
“.gﬂ'- L. J“ BCHBRCK'B

o
uuw:n.x. and 118 l..lbeny 8L, New York.

TRADE

/Q;s (S

—_—

HAE NO l'QllAL FOR VARIETY, OUALlTY AND EOONOMY OF ITS WORK.

For Car Bulldors, Planing M
LETTRTY L

MOREZONTAL AND UPFRIGHT BORING MACIHING

PLANING
Bend for Oatalogus and Prios-List.

BENTEL,

\Il\l'!(Tl\hl(N' m-n:l twanty-five eunts to GEO, I',
ROWELL & 70, 4* Park It «New York, for thelr

Pamphiet af one Aunidred pe ayes, ntaining Nabs of 5,000
newspape s, and estitnates showling cost of wivertising,

MAGNETS—Permanent Steel Magnets

of suy form or siee, made to order by ¥, 0. BEACH

COy 230 Broadway, New York, corner Warren Ht,
Makork of the colebrated Tom Thumb aod Minlature
'lulvgmuh Instruments,

D RICES REDUCED—IRON Corros Tixs
I'he colobrated Arrow Ties will bo ssven cents per
ruuml On and after Mareh i, I¥4; ana fortner redoo
1ons mnde, \f necossary, Lo provent large scoumulstions
of Stook lruln QonNtant un!vnh fen per t dixcount
10 the trade, Same discount oo further reduced prices,
Otfiee American Cotton 1|. Co,,
New Orlesns, Fob, 3,18}
BARTLETY I RAYNE, Gux, AaTs,,
No t'(lruudclcl 8t

GEO. W. READ & CO..
STEAM BAND SAW AND
YENEER CUTTING MILL.
1IN 00 Lewis Sr., Foot 5th & Gth Sts, E K, New York,
FULL STOCK Nh.A"“O“\‘l:l")xll‘:\.I’:llr WOOD LUMBER
AND CHOICE FIGURED VENKEERS,

The largest Stock.
The greatest Varloty,

The lowest prices.
§™ Enclose stemp for Catalogue and 'rice List.
Atrength, a fin sh, and Is truer to e, L0A0 ALY Other
1o use, mdan u undoubledly tbe moﬂ‘mnomla’l We
uxl Pazt, CourLixe, and furtiiah Pulleys, Hangers, ele,,
Of the moss nppro\'ed styles, Pricelists mt“;ﬂ f?\l%:-ll-
street, 2d and 3d avenues, Pltuburgh
= -y siorv e"'lo: sals by
. an o
rHTNED,
8 121 Chambers street, N, Y.
umc:o WTALTRG Ml WADK o, Toe
Plawing and Maitching
snd Molding Machines, Gray & Wood's Planers, Self-olling
8. A. WOODS, ‘n Libe
sond for Gliranlare. o« mmhnrv «trant, Boston.
TR AND CENTER STS., . Forany
nt“ la gun you will require s mould (or die).
IN VR\T(DRB Send model or drawing: iuclose stamp.
BLAKE'S PATENT
Crushies all hard nnd brittle subsiances to
any required sizo e Alzo, any kind of

PATENT
The fact mu Lthis shafting bas 75 per cent greater
Arv Also the sole manufacturers of the CELENRATED UOL-
cation to JONES & LAUG
ANA c rrrz lloﬂon. Mass,
WOODBURY'S PATENT
, and oth ood workl achin:

Saw Arbors, and other w WO nr{“}met,’?l.
LASS \,I OULDS for Frait Jars, Lam g
Bouleo. Ink Stands,ete..made b\( l{ HR()O

b l ETICULAR ATTENTION pald to MOULDS for

Stone and Ore Breaker
s’rmlx for RoADN A0d for CONORETE, &0,

Address BLAKE CHUSHER €O,

and 1875

1874.
Catalogues Free.

Iuchlnuu' nllcxun " Modal Makors', Pattern Ma-
B l Bullden', l'lno cn.ud Tools and
upplles

or all chuﬂ "of M.
A. J. WILKIN N b ‘C0., Boston. Mass

 BABESTTMETAL.

Deanlers und Consumers send for
rices 1o the Manulascturers.
VMIRIIEN & TIFT. 103 5,34 35, CINCINNATL
5 Pleare mention this paper.

" To Electro-Platers.
ATTERIES, CHEEMICALS, AND MATE-

RIALS, In sets or llnulr with booh of Instruction«
manufaotared and sold b THOMAS HA LL, Manufactur
10 Electrician, 19 Bromfield Street, Boston, Mass. Lo
tratod caulou’lln stnt freo an nopliestion,

BUSINESS 0 ,""}'1' inall

1o wﬁocnpunl required,
Clrculars of F. LLSAGE, Baﬂm.hl Mass.
BU"ON-HOLE WORKER.

lifetime, The
sitching can o
Adone fine or conrne,
and  with wnm
w

S’l'EN (CIL 1.,!!.?..} .,,m""«é:.:::'

Koy Oncokl. wlth wh c}lo ryg\l.x?. o'::l.l :Js
-nnluwi.lfm’ o B.u‘lunonr Bt Boston Maes,

hnpllﬁb." "I'Ullﬂ'lw No riuu 10 nnntn:‘la‘;

Machinos,
:?15 ac a

m (o 0 lha Unlversal,
MI Grindors,
ANTED—A fow sood 20d hand Engine

lll . dlﬂ BRAID n
uu..m Milk Ht. ,boulon. M‘:&-
Lathes and Drill. WA, LOXG, $herbrooke, Can.

: A ";m:'m BROUEN 1o thelr sputomo
. M’“u“ ’n.. h “unvnnh‘-’l:um sn;g;mu ro,

ESTBD 1856,
SAMPLES ¢ CIRCULARS

Hl FREE

READY RooFiNG CO. OF N.Y

64 CORTLANDT ST

READY
ROOFING

o ary. Loclll, Bnnl-nd muken dulty of
b hl %'ln muﬁc n dnpllcuo by .P:l'mt ':xl;:cl:l':;‘
chian e
r{ “.uu n“ Accuracy sud Kxcellence of Workman -
p.

g E ILLINGWORTH, Novlllu St. Foun

<

B0 For price wud Fuovo, write .mocl

‘Little Giant” Injectors &

FOR LOCOMOTIVES & 814 Tl(hV.ll“’ BOILERS.

mple and
Pl b8, JUN TICE
14 North oth 8L, .l'llllndulyhll——& Ul 1 Bt, Now York.

I llllntl Makers, Agriculs

MU mou TO ANY IN USE,

END MAITCHING MACHINES, and other Wood-working Machinery.

MARGEDANT & CO., Hamliton, Ohlo.

JHINGLEAND uAI{REL MAUBXNERY.—
‘T Improved Law's Patent shlnxlo and Hesding Ms-
chino, slinplest and best In use 180, Shingle Heading
and Stave Jolnters, Btave Kqualizers, Hesding lhn—r-
Turnors, &0, Address ‘Iluﬂ K & Co. Lmkpon h

The Amerlcwl Turbine Water
oo

Recont! ImpmvrdnmlAubumlnl o
thorough saclentifio tests by James
Kmrnun,-nurtux the followlug use-
ful efiect of the power of the water
Illlllh d, belng the Wighest results ov-
or Known,

Percoutage 0! I Art Gate: ¥, 5008 ;
M6 N, 2.5 _\'.V.'vﬁl.

et gent. u{ ‘\hulr Gate: 5304

A fall r‘eﬁor( may be obtalned of

sTouT LLS & TEMFLE, Day-
on. Onlo.
TP ERFECTION OF SPEED ON WATER

WHEELS sccured by the Rotary Hydraullc Gover-
nor, under all possible conditions. Never faila, Under
extreme changes, It operstes (hr entire gate In ten sec-
onds. Warranty unlimited, No pay till tested. JOHN
8. RHOGERS, Treas, 19 John ‘!r:tl l-lulnn Masy,

P. BLAISDELL & CO.,

Worcestor, Mass.,
Manafsctarers of the Bialsdell Patont Upright Drills,

And other nr-l Cclass Mncmnlnu 'luuh
s per day st home, Terms Free, Address
b (olu. STiNsoxN & Co,, Portland, Malne.

ORTABLE STEAM ENGINES, COMBIN-
lug the maximum of affietan d-nbnuy and econ-

omy, with the mintmum of weight and price. They are
widely and favorably known,morethan 1,000 befng in
use, All warranted ullu-ctory orno sale. Descriptive

oirculars unl on a;a)lluuon Address
OADLEY CO.

91 Uberty ﬂ York

RON BRIDGES—CrLARKE, REEVES & Co,,
PHENIXVILLE lllllh(.l'. WORKS, Office, 110 Wll
nat Street, Phlladelphia, ¥
(?cclnluu-.\ccunu “orkuun!hlp—?hcnlxcolumm
se of cdouble refined lroun. No welds. All work
done on the premises, from or= to Gnished bridges,
Iliustrated Aloum mailed on receipt of 73 cents.

Machmel:y

Wood und Iren Working of eve
Rubber Belting, Emery vels, Babbm Metal, &0.

Sturtevant Blowers.

Of every sizo ana description COnstantiy on oand.

Cold Rolled Shafting.

Best and most perfect ever made, coxuuntly
on hand in Isrge qmuuu tun: shed in any lengths up
un. Also, Pat. Coup lln’ and wromu l&,nlublt
unger-.oulley-. et PLAC
Chambers Btreet, & 103 m:adc s(roul New YOrk.

“EDEO RAPH 99 A new boek ou the art el

o Writing by Sound; s com-
lete system of Phouetic Shart Hand—tbe shortest, most simjde,
easy, aod comprehonsive, enabling any onw, ln & short time. 1o report
trinls, specthes, sormons, &o, The Lord's Praver ls written with
forty-nine strokes of the pen, and 140 words per mluote. The unem-
ploved sheuld loarn this srt. Price bymall 30 Cia  Agents wansed,

Adlress T. W.EVANS £ CO., 139 8. Seveaih Street, Poua, Pa,

Upright Engine and Tubular Boller (§) Honsx
Powxs, with all Trtmxulnn. also (10) Honsn
+ Powxn. Send for Clroulars,
Variery Izox Wozxs Co., Cleveland, O.

Niagara Steam Pump

CHAB, B, HARDICEK,
25 Adamo at,, Broollyn R. Y.

SPANISH CEDAR BOARDS.

14 to 27 Feet Long, anll Widths.

Sawed expressly for Shell & other Boats.

Ao, FULL STOCK OF HARD WOOD LUMNBER,

Geo Go..

e
Blum llam.l Saw Mlll foot 5th & 6th 8!- wE.R,N. Y
1 AND SAW MILL—SE l‘l“ l‘l- EDING.—

1 man do work of § men ‘ulrlnlcnd Slit & 1nch
timnver with ease. Send for Clre
L. B. COXE & COu 197 Water st N. Y

WANTED, A RELIABLE LADY

OB GENTL. bblA {n every town, 10 Kot B8 50le Agunt,
llunlnu- respoctab ble nnd remunerative. No meney fo-
quired, Address DISCOVERY, P.O, Hox 209, New York.

The Eagle Foot Lathe
APPURT L\T ANCES.

Adapted to all classes of wood snd tal turnlog, &o.
Well made, accurate, and reliadle, ully warranted.
Send for Catalogue, W, L. CHASE & CO,

lﬂ ®, % le«ru i, New, York.

'I‘IIIC JOHN HARDIOK

ara Stecam Pump.

ll l!ll\lw & ALLER, Drooklyn, N.Y.

OOD-WOBthu MACHINERY GEN-

{ inition, Woodworth Manersand Rion
Ardlon " r. ont Improved Tynon Maohines,
Cantral, corner 'lp“in at,, Worovutor

i

Masa,
WBY RUGU & MICHARDSON,

HI | =T wnoRuoc HT
| N
Beams & GIRDERS

HE Union Iron Mills, Musburgh, Pa.
The attention 0F Kngineers and Architects i oalled
L0 our {mproved Wrought-lron Beams and Girders (pat
onted), In which the culuimunu welds between the slem
and fanges, which have proved so objectonable n e
old mode of xnnuunelur DR, ATe eutirely avoided, we sre
red to furniah sll s1ges at tertos as favorable .ll
talued elsowhere. Fordescriptive ity
(.umegu hlnmnlto.UMon lmn )mlu. ﬂ“?ml s,

MACHINERY, 650t MR

PATENT PARALLEL

Wit Ve

MANUFAOTURED BY

HARRISBUNRG FVOUN-
DRY AND MACHINE
COMPANY.

Huarrisburg, Pa,
g

g Send for Oircuiar and
Price Liss.

LATHE & MORSE TOOL CO,

Worcester, Masr., Msoufacturers of

MACHINISTS TOOLS

_ Luthes, Pluners, Drills, &Ko, &c

auuu nry lnd l'urume Steam Enpines asd lwllzn
of all sizes. Send for Circular, CLUTE BROTHERS
& CO, \ncnrcun) S ¢
1‘()!! SALE—A \nnmhlr improvement in
Corn Husking Implement. For particolars and
sample, address the ln\nnlur J l' ~LHHELTZE“
Mauteno, Kankakee, or K, . Co, 101,

OTIS’ eummgq-r[;@
40,348 oA SR, & CO.,

AND SAW MILL—Saves the labor of 3
_men. 8.C. HILLS. 51 Counl:n-nst. New York.

T“O!ll@ & SHAPING
MACHINES,;

» BAND SAWS,
= SCROLL SAWS,

Pag i

 For Bartnoan, Oan, and Acer
CULTURAL SHOPS, tc..

2 EF-superior (o any in use.
J.ATFAY §CO,

ESTABLISHED 1S58

‘ TREADE MANK FATENTED,

The best lm.l hespest Paint in the world for Tron.
Tiu, or Wood. lr sala everywhere. PRINCE'S ME-
TALLIC PATNT Q0. Manufacturers, # Codar SN,

CAUTION,-Purchasers snd consumers sre can-
tioned aminst purchasine imitstions of our MeraLLIe
Parsy. Allgenuine PRINCE'S METALLIC PAINT
will bear our name and trade wark on each aud every
package. Send fora cizeular,

Male or Female, 80a

WORKING CLAS wees ; employmeata

home, day or evening: no capital; lustructions and valu
able package o!)food- sent free by mall. Address,witn e
returo stamp, Youxa & Co., 118 Greenwleh st., N.Y

MILLS and BOLTS

b1}
o Wind& Horse Pows
er Flower & Feed
Mills, Steam & Wa-
[ ter, Custom & Mer.
chant Mills, Com.
plete Burkwheat
nton Flonrl ng Mill & Bolter
Vertical Corn & Flour Milla,
80 (n, alee, grinds @ bn.Lom in 10 Hours. Send Stamps
for (_Alnloguo & papers, with 61 Engraviags of Mill Ma-
chzncry WARD Haxnisox, New Havew, Conn.

'EW & IMPROVED FATTERNS.—MA-
CHINISTS" TOOLS—all stzes—al low pricos.
K. GOULD, M to 115N, J, K. R, Ave.. Nowark, §.J.

Andrew’s Patents.

Nolsel or Geared Holm~

a‘ﬁ ..\ld B cvor'r“v'n""‘l.
"l.'a-... o nl Slagle, 1-3

nﬁ}f}'?f:“.f“ AR e

An'ileh ff- le, Durable, and Econemical.

& umauumum- & Se
Comblned In one Machin,

ANDLEWS &
- 4 Water Street, New Yorx.
- © -
Le- e e, e 5 ! sS%°t 5
& dl;:g @ gr‘g;ég 34
ML — X SR
flanes A~ REE L
wid B "{: ;;Eas%! »
a0 ::’.‘8 ‘-g.
Tosllhaving l%?(llnr!l umA. ; nomoullnln'l
pleasant 3 honorable; e Profite; no riake; b
abroad: dav or evening ; thousands llllluono].

toulars and valuable samples free.
Address B ﬁ REED, 19 ®s 8¢, N Y

ICHARDSON, MERIAM & CO.

NN 0‘ the un Improved Faten

t’% mé:kq Tlnunlnl. Nor ] “‘W‘Lﬁf
:h'lnoc unoke A r\! “"l‘z'rn

othier Xinis of  Wood

nd P l-u

ut on appl
Oeater, 4

mmxﬁdﬂrv& ow York. 11
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Srientific  American,

[APrIL 18, 1874

Back Page « « « o « « « SLO0Alne.

Insldo PAge « = « « « « =« 73contan line.
Eagravings may head adeertisements ol the IMe rate per
e, by meanurement, as the ietter prose. Advertisements
Mt de received at pudlication offoe ax early ox Friday
.mlacwmrlnnxlw

N RS—For Sale,
NG";nElslme:ngnguo@ulE l|| i‘lll‘: -all R:‘bnm.

Gawd ax New. ATargs O A" Lol Alloghony, .
NOW IN USE—BUF-
J. %ﬁ‘g'}-’o\ ll.kh'liqm—vlll Ml‘ll Il'ull snd pay

expense of running In elgh rom $100 to
lllu lnled hoet of s
e l.‘.'?. and

ghﬁnwd Amat thes, Tool: -5"'}!" of eve-

uding fusl snd
B iaenaiole Prat. o erel) Work Designn. Froe 10 all.
Address g P utnnflemm of Mechante's
Tools and t Machinery, BIﬂllu. N, Y.

MERICAN BLACK. BOA.RD RUBBER—
PO B O T MAN FO T Lo k.

GRAND DISCOVERY OF THE AGE.

A Great Blessing - for Navigators

The unde ed offors for sale A new loveniion, In the

mot » radder, lnt will steer s canal boat or s -hlp. n
manner, with great power and force, an

not damage tAe danks of « cenal. He will farnish a

tte t, with the new lovented rudder. The

e N:: ;‘:?'d':ﬂu 'dhco:ery 'ould have to
oum en our

oy e N Y BARSA LOU,

Ste. Aune, Kankakee couuly. 1.

Todd & Rafferty Machine Co.

0 L) VASIV‘-’I?E ne:
oe Va 3
bn n:'fr?u ‘Pum o Ynn Bt&

olmn .ud l'oru ble es. Bollers o -u
“..", . uomnx“ngn-mu &C. 3

°f Flax,snd Hem Mnch\nery

ruu New Haven Manutacturing Co.'s Machin-

ﬁu &?r Judson's Governors and Stop-Valves:

vuux and Differential lley-mén!x‘xxl.

'omPA &RSON Ng L-fIBSEY.
UERE'S WATCHMANS TIME DE

m JOHEXN A. ROEBLISG'S SONS, M'f'ry, Tren-
ton, N.J., or 115 Liberty St., New York. Wheels and
Rope ll‘?rr conveying power loog distances. Send for

—

MORRIS, TASKER & CO..

PASCAL IRON WORKS,

PHILADELPFRHIA,

TASKER IRON WORKS, NEWCASTLE, DELAWARE,

OFFICE . A S L LLLL L L LLLL LRI vesvae III TH AND T(ﬁh‘An STREETS, PIIILADSI.I‘HIA.
"F‘ ‘lf‘lb‘ A,\'D Wllllsll'ﬂ-*f NO S GOLD STREET, NEW ¥
FRICK AND WABRBKNOUSE. .20 . . NO. % OLIVER ﬁmmsr DS TON,
\llnuucmnn of Wrought Tron Weldad Ta 12 rubber couted, 1Or RaN, Ateam And water,
Lap-Welded Charcosl fron Boller Tuboes, O11- W el I .u.-H nln‘ uu abd Bteam Fiotiogs, Brass Valves and
Coaks, Gas and Stoarm Fitters' Tools, Cast Iron Gas and Water Pipe, Htront Lamp Posts -ml"..nlnrnn Improved
Conl Gk Apprratun, &o £ Wo would eall the Spectal Attention o our Patont ul('nnlrcd Rubber-conted Tube,
THOMAS T FARKI, J0 IEPHEN P. M, TASKER,

p——— - — meme—

Unlversal I]rlll (}huck

Ruit's PATENT, Avausr 1

A success, llr-nlly endorsed h‘ all usin Il ﬂlmngev and
more durable than any other. Holds drills from 0 to %, fall
size, and will hold much larger by turniog down shanks to .
Is operated quickly and siways oaslly ; cannot clog, set, or In
ADYy WAY !N out of arder, {88 DOW been & yesr in constant
use, working pertectly, All sre mld with full warmant, to be
rettirned if not satisfactory. F, A. HULL & 0O, Manufactorers,
Danbury, Ut Send for [llustrated Descriptive Clreular,

‘f“‘?r

NEW YORK SCREW
MANUFACTURER.
MACHINE SCREWS of all dp-
ALWAYS RELIABLE. Dﬂll'::lt::ll“dray‘llll:r(‘ur:!-la‘(’l.l:‘ol;lln
~ e - c ‘ B
VALLEY MACHINE COMPANY, DAte Eenid uonnylliu /ot et
Ensthampton, Mass. 0. DU lwx Aa'r,
o:umubom N.Y.

BABBITT & HARRIS i
Patent Piston Packing u@woﬂ PLANE! e,

&c.
Rights for sale for Shops, Rallroads, &e. Vt‘ MAﬂU l’kCTl‘" 80
All lcenses, to be genuine, must be filled out on a aven, Con
printed form, ‘with Steel Plate Eograving of my Eagine

DAMPER ANXD LEVER
REGULATORS GAGE COCKS,

MURRILL & KEIZER, 44 Holllday St., Balt,
IMPROVED 1574,

DOUBLE ACTING
BUOKE1-PLUNGER

SteamPum

st head of page. ANNATE OF SODA is not Patented, and
Auy party havinga vrrﬂu-n llcense, Is requested to re- cannot be Patented. Thomas's Fluld Tlnnl\e of
turn It at once to me, when a printed one will be tssued | o,

perfect Sucoess 1 m a
tstend WILLIAM A SLARIIS, Bailder of Harris Cor- | poum s ooraors Tartme Daviar "It hat ramoved
liss Snmnﬂ.l’ru_\'ldgnce. R 1L Bushels of Scale from Siugle Bollers, thereby savin

¢ - e Tons of Coal, It saves 20 times ita cost in Fuel, u
m NOYE'S saves 20 times ts cost In re
are the Ia

works Bols. X0 1b., % Bbls. 20 oo % Bbls. 125 1b,, &t the Yow
vgrc of 10 cents per p%und—l;i'u l‘hln"onohlhlrd Ralgo of
st In the United States. They make Burr | Other preparations, and superior (o all others ress

Mllh(onﬂ ortable Miils, Smut Machines, Packers, M1l | orders to N.SPENCER THOMAS, Elmtrs, N. Y.

Plcks, Water Wheels, Pullcy- and Gearing, lpccully 2

sdapted to flour mills, !‘und for catalogue. ANTED—An experlcnccd manufacturer
J. T. NOYE & SON, Buffalo, N. Y. of unchemicalled Corn Starch. To a uu-hﬂory
man, good rnm nnd steady cmploymul will be .\vrn

PARTIES BUILDING AND USING Ahbl{{ : by letter, to OWENS, LA
Steam Engines—The undersignued call attention to | DYER MA 31“5 CU Salnt Louts, )Io

mper's Pateat Adjustable Cat-off. Operated by the
governor. Cau be applied to an l'.n ine. Send for & r OR SALE—A SPLENDID FOUNDRY
Jumington, Del. BUILDING, with New and Improved Machinery,

INDEPENDENT

BOILER FEEDERS

SEND FORILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIO.

OR SALE—Four Engine Lathes, 30 mchen
swin red In face plsta—one, 174 feet between
m(rn.w th cross feed and earing for screw cutting
made by Wood, Light & Co,, Wor ester, Mass, —three, 1
mz botween centers, made by anwes & Phlllips, New-
J. Counter shafts sid steady rosts complete
'llb Al the Iathes. Used about clght months turniog
steel tubes of Illinols and St, Louls Bridge, and In first
class conaition. Welght about 7,000 1bs. each,

Also, the antﬂol’ 're-uu Machine of the llllnoh
and St. Lonis Bridge Co.; s very sccurate snd rellable
machive, uh ted to all forms of tests, and of 100 tuns
capacit X so0ld for want of further use, Appl{ 1o
.bIOH;:' Ba NICHOLS, Keystone Bridge Company, Pitts

urgh, Pa.

JUST OUT.
Science Record

FOR

1874.

HIS NEW AND
splendid snnusl book
presents In brief form the
most Interesting Facta
and Discoveries In the
YATIOUS Arts and Sciences
that have transpired du-
riog the preceding year of
title, exnibiting in one

il sress of the World tn the
il following Urmrlmrnu
L—CHEMIBTRY
;Fﬂmkk‘l o,
l‘.’
ENG l\)'. N ooty
i—EL T CIT
Ll(:H'l lll’.AT leL ND.
~TECHNOLOGY —
Emoracing New and
Usefal inventions and
-l‘?;;u)v"rlnl relating to
5—nnTA\Y A:sDH -
TICULTU s
f~AGRIC l lT(’RB
T —RU lLAl,A\hMUL'ﬁlr
BOLD ECONOMY.
'—\(Afl)ﬂ‘\ HP’DICA
“I;P‘{) HAFEUTICS, HY-
OF:?,T; MM?‘I’ORY
BOGEEEE A radi -
“0",:'&“_“) 'l.u(n tzmu,onuu. FEYSICS
b KOG AN BRALOG
H~ASTBOSOMY, D -MINE e
B ~BIOGRAPHY,

Every whe
—_— gm: ~ mlm \o.:- 'k'eu informed concers-

hould bave &
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OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXX.—NEW SERIES.

The publishors of the SCIENTIFIC AMERICAN beg
10 announce that on the third day of January, 157 a
new volume commences. 1t will continue to be the atm
of the publishers to render the contents of the coming
yonar more attractive and useful than sny of ita prode-
consors,

Tho SCLENTIFIC AMERICAN tedevoted to the Inter
oats of Popular S8olence, the Moechanic Arts, Manufac.
tures, Inventions, Agriculture, Commerce, and the indur-
trial pursuits generally ; and It {s valuable and Instruc-
tiye not only in the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room.

The best Meohanieal Paper in the World!

A yoar's numbers contain ovor 800 pages and several
hundred ongravings of now machines, useful and novel
luventions, manufacturing establishments, tools, and
prooosses,

1o the Mechanio and Manvfacturer /!

No porson engaged In any of the mechanical pursuits
should think of doing without the SorEXTIFIO AMert:
oAN. Every number contalns from six to Len engravings
of new machines and inventions which cannot be foun
in any other publication.

TERMN,
One COPY, ONE FORL . civrrrtrssnsssssane scacnssncen’ BB
OUne copy, Mx months . L&
One copy, TOUr MOBNA, . iuiiiirenrsssssaansssisss 1.

One copy of Sclentino Amerioan forone yoarand

one copy of engraving, “Men of Progress™.. 10.00
One copy of Kelentific American for one yoarand

one copy of " Sclence Record ™ for I¥...... s

Remit by postal order, Arafl or express,

The postage on the Sclentific American ta five cents
per quarter, payable at the office where received. Cane
ada subscribers most remit, with subscription, $cenis
extra L0 pAY posiage,

Addressall letters and make all Post Office orders and
drafts payabis to

MUNN & CO.,
87 PARK ROW. NEW YORK

HE “ Sclentific American ” is erlnlod with
CHAS. FXEU JOHNSON & CO.% INK. Tonth and

Lombard str Yadelphia. and 5 Gold 8t., New York.




