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A POWERFUL CRANE.

Messrs, James Taylor & (o, of Birkenhead, Fogland,
bave recently constructed and srected five large oranes, one
of which wan sent to Australis, the others being eatablished,
one at Ureenock, two at Glasgow, and one at Dundes. Our
ongraving represents the last named wnohine. It is nominally
& 70 tun orane, but the tost load is 40 tuns, and the makers
bave no fesr of putting 100 tans on it It has already
earried 80 tuns, lifting that
load with only two thirds
of the allowed pressure of
steaws, and lowering on the
brake with a nicety that
would enuble the most de-
leate adjustment of its load,
in case of its being used in
erecting marine engines, to
be made with confidence,

The erans will deposit its
load a clear distance of 40
feot from the face of the
quay wall, or 56 feet from
the center of the pedestal
of masonry on which it is
fixed. The head of the jib
is 00 feet in perpendicular
hight from the coping of the
podestal,

The main features of con.
struction arein the arrange.
ment, by which the centor
post gives way toa central
pin, only subject to direct
upward tension, the whole
crane acting us a lever to
raise it vertically. The ful-
crum is the ring of 60 rollers
running on the cast iron and
steel roller race on the top
of the stonework, eight or
nine of which at a time take
the thrust at the foot of the
jib, and constantly change
as the crane revolves;
and the resistance is the
weight of the wasonry se-
cured by six massive radia-
ting holding-down bolts by
which the central pin isan.
chored.

The hoisting, says Engi-
neering, from whose pages
we select the engraving, is
effected by two barrels,wind-
ing simultaneously the two
ends of the chain, which
Jead from the barrels to pul-
leys on the jib head, thence
drop to and rise again from
the gin block, the middle or
loop of the chain being on
a fixed compensating pulley
hung fast close below the
Jib head, The gin block
welghs 4 tuns. The wind-
ing barrelsare grooved right
and left, by which an even
distribution of strains on
the crane framing is se-
cured. There are three
speeds of lift, besides a separate crab with a single chain for
light 1ift up to 10 tuns. 7The Loisting engines are a pair of
vertical direct acting engines with cylinders 10 inches diamo-
ter and 16 inches stroke,

The revolviog is effocted by & pair of smaller independent
horizontal engines., The boiler is & vertical one, very large
in proportion to the work to be verformed, and is fed by an

njector, All the valves and lovers are easily within reach of
one engine or crane driver. Wrought iron predominates in
the structure, and is obviously the best material for the fra
wing, the jib, the center pin, and all such important parts of
the machine,

s

-

New Deodorlzer,

A working man named Wilkes, roniding at Bloxwich, Eng-
lnud, has patented un intercepting process which does away
with the necessity for sowers—go far ns refuse mattor is con.
corned—nltogether. The vital principle of Wilkes's patent
conslats in effectually dividing the ligquid matter from the
solid. This is gained by the division of the receiving pan
jnto two parts. The next point arrived at is the effectual

deodorizing of both liquid asd solid Liquid matter is al.
lowed to flow into & receptacls filled with & powder, This
powder »o offectuslly absorbs the molsture and kills any of.
flavivm that, notwithstanding the fact that the recoptacle
examined had been In use for some montlis, no offenslve odor
of auy kind whatever was discernible, even under the most
critical testing. Solld matter is recelved into a receptacle

which may elther be made In the form of & movable pan or
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TAYLOR & C0.'S STEAM CRANE.

a fixed chamber, to be emptied periodically. On the solid
matter the powder is sprinkled eithor mechanically, as in the
onse of Moule's earth closets, or by hand. In either case, no
odor whatever can be detected. \When the receptacles are
full, they can be emptied oither by day or by night, for there
Is no unpleasant smell perceptible. The refuse matter is
takon away, and laid in houps to dry. After this, it is pul.
verized, and can be sold as a most valuable manure at as high
a rate as $§20 per tun. The manure itself, when ready for
transport, has the appearance of fine cement, and it is also
devold of odor, With reference to the powder spoken of, it
is simply the result of calcining the contents of vegetable
refuse and ashpits. It is much more effective than dry
earth, and costs a mere trifle. The patent also embraces a
vory Ingenlous method of dealing with slops taken from the
houso, whothor greasy water, sonpsuds, or whatever they
moy be. The great feature, in ghort, throughout the sys.
tom, 18 to obviate the necessity for anything in the shape of
wowors, Tho apparatus for disposing of slops consists of a
vory simple sot of filters, the water In its passage percolating
through two small tanks filled with the powder, and exuding

st the end ko pure as to allow of it belng used for scouring
purposes, Whatever alkaline, greasy, or solid particles of
any kind there may be are left behind amougst the powder
In the tanks. The tasks in their turn sre emptied, and &
valuable manore secured, — Birmingham News.

Newer Gas Dangors,

It Is rarely that so striking un lostance of the dangers of
sower gy an that reported by
Dr. Traak, of Astoris, N, Y.,
in & recent number of the We.
dicad Record, Is brought to
public notice, This physi-
clan states that & Jady pa-
tient, shortly after confine-
ment, was sttacked with se-
vere symptoms of fever and
acute peritonitie. On the
same day her son became sick
with & severe continued fe-
ver, a week after a servant
was taken with & similar ma.
lady, and so on through the
wembers of & family of ten
persons, only two of whom
were excopted. After investi.
guting every possible source
of the epldemic, the doctor
became convinced that it was
due to the escape of mephitic
gases from the mains of the
house, and a long search
finally brought to light sn
imperfect joint, which al-
lowed the noxious emana-
tions to pass up between the
plastering and wall of the
parior. The fandly shortly
afterwand removed to another
bouse, and here the health
of all the members greatly
improved ; but on the other
hand, the lady again became
a sufferer with a chronic ail.
went, Another search, after
she had undergone a tediocos
convalescence, proved that
her illness was due to the
same cause as before, this
time produced by the cho-
king ap by ice of a soll pipe
adjacent to her apartment.
The medical aspects of the
cases are peculiar, though
not intelligible to the gene-
ral reader. The report will,
however, serve & good pur-
pose if it suggesis to people
the overhauling of their
drain pipes at once. During
the winter, when pipes are
easily blocked by frost, joints
are liable to break or loosen
and gases to escape, so that
the present is the time tosee
that the entire house system
is in perfect condition,

Molasses Manure,

We learn from La Sucrerie
Indigéne that, In consequence of the low price of beet
molasses, attempts are being made in France to intro-
duce it in the place of manure. It Is used eitherina Ii-
quid form, diluted with seven parts of waler, or as a
powder; and just at this moment it is cheaper than ordinary
manure, while it contains all its essential elements in equal
abundance. As soon, however, as the cold weather comes on,
the molasses will again be required for cattle-feeding pur-
poses, and will probably rise to a price at which it would be
useless for manure.

WuiLe tunneling into the side of Mount MeLellan, Co
lorado, recently, the explorers came upon ground solidly
frozen ninety feet from the surface. The question is how
the frost got in, as there was no crevice through which it
could enter,

InoN may be cemented in wood by dropplog in the recess
prepared In tho latter a small quantity of & strong solution
of sal ammoniae. This causes the iron to rust, rendering it
very difficult to extract
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THE GOAL OF EVOLUTION,
** Her “prentice han' she tried on man,
And then she mado the lassies, OI'*

So the gallant Burns sang of mother Nature, intending to
compliment the lasses. Had he lived till this more scientific
age, he might have stayed his hand, or else have had the
lasses fashioned first. The handiwork of Nature seems to
have lost care or cunning toward the last.

In the details of the skeletons of the other animals, says
Professor Cleland (in his address ss Vice-President of the
Department of Anatomy and Physiology at the late mesting
of the British Beience Association), one sees the greatest pre.
cision of form; but there are various exceptis to this neat-
ness of finish in the skeleton of man. Witness the variations
of the breast bone, which, especially in its lower portion, is
never shapely, as it is in the lower animals; witness the coc-
cygeal vertebra, which are the most irregular structures
imaginable; even la the sacrum and the rest of the vertebral
column, the amount of variation finds no parallel in other
soimals. In the skull, except in some of the lower forms of
humanity, the dorsum aclln Is & ragged, warty, deformed, and
irregular structure, never exhibiting the elegance and finish
seen o our poorer relations. The curvature of the skull and
the shortening of its base, which have gradually increased
in the sscending series of forms, have reached a degree
which cannot be excesded ; and the nasal cavity ** is 8o elon-
gated vertically that, In the higher races, Nature seems
scarcely able to bridge the gap from the cribriform plate to
the palate, and produces such a sot of unsymmetrical and
rugged performances as is quite peculiar to man " Other
exawples of similar conditions, he telly us, will ocour to every
student of human anstomy.

Thus it would appear that man, the highest product of
svolution, is physically the loast perfectly finished. His
bony framework is more open to varistion than that of the
lower types of the animal world, This fact would sesm to
Indicate n certain newness of chamcter, as though Nature
bad not yet had time to settle down 1o stercotyped forms of

Scientific dnericun,

human detail. To some it might also hint of possibilities of
further development, perhaps of tho evolution of hnman or
guperhuman, yot animal, types which may surpnss the pro.
sent human as that does tho antecedent brute. Professor
Qleland, on the contrary, soes In them curlous indications
rather of the * formative force nearing the end of ity jour
ney.” Animal life, he thinks, has reachoed its preordained
climax in humanity, and that the future progress of evolu.
tion 18 to be traced from man, not to other animal forms yet
to appear, but through his physical (gy. psychical?) nature
into the land of the ungeen,

The reasons for this sudden spring into ether do not elearly
appear, the only hint of a physical basis for It lying in the
obseryation that the variations of structure which have been
noted are principally to be found in the head, the part of the
body most closely connected with the development and ex-
pression of the mental character.

Just here we may note a singular circumstance in connec-
tion with the present stage of discussion in regard to the
possibilities of human progress, individually and collectively
considered. Last year, from the standpoint of matter, Pro.
fessor Tyndall traced the line of individual evolution into
the infinite azure, where personal identity is lost; and half
mankind were set by the ears in consequence. This year, be.
fore a section of the same society, Professor Cleland, from
the standpoint of the speculations of the authors of the
< Unseen Universe,” argues from physical data the continued
evolation of humanity in “ the land of the unseen,” wherein
personal identity is said to be eternally preserved: and not a
word is said of his transcending the strict domain of scien-
tific inference!
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INSTINCTIVE CALCULATION.

A writer inthe Cornhill Magazine, who claims to be some-
thing of & natural calculatorhimself, attempts the rather diffi-
cult task of advancing a satisfactory explanation of the pecu-
liar arithmetical feats performed by the well known engineer
Zerah Colburn, during his early youth. Mr. Colburn was an
American and the founder of the English journal, Engineer-
ing In abiography of him which we published at the time
of his death, five or six years ago, we mentioned his remark-
able mental precocity, some phenomens of which may be re-
called in the present connection. When eight years of age,
it is said that Colburn instantly answered such questions as:
Find the cube root of 208,335,125, how many seconds are
there in 48 years, raise 8 to the sixteenth power, and others
of similar difficulty, which even the most expert of mathe-
maticians wounld have been unable to solve by any mere men-
tal process. In Jooking for parallel cases of children with
like abilities, we find three others, something regarding each
of which it is well to note before passing to the consideration
of the possibility of an explanation.

In 1839, Vito Mangiamele, a Sicilian boy eleven years of
nge, was examined by Arago und several other eminent mem-
bers of the French Academy of Sciences. To him, questions
equally knotty with the above were given, and these together
with such posers as:‘* What number complies with the fol.
lowing propositions: that if its cube be added to five times
its square, and then forty-two times the number and the
number forty be subtracted from the result, the number
is equal to zero.” To this the boy gave the correct answer,
(five) just as the questioner had repeated the sentence for the
second time. An earlier case is that of Jedediah Buxton, a
child almost totally uneducated. Of him it is related that
if he heard a sermon or other speech he instinctively coun-
ted the wonrds; if a period of time were mentioned in his
hearing, he computed the seconds; or if he walked over a
piece of ground his mind was busily employed in calonlat.
ing the number of inches. He solved mentally such a pro-
blem as: How many cubical eighths of an inch are there in a
quadrangular mass which measures 231,145,780 yards long,
5,642 732 yards wide, and 54,965 yards thick ? And besides,
he possessed the curious faculty of being able to suspend his
calculations at any point, turn to other subjects for any
length of time, and yet resume his mental work at the pro-
per place. Like Mangiamele, he could give no account of
how he accomplished his task,

The last instance is that of Gieorge Parker Bidder, who
subsequently became a noted English civil engineer, His
gift lay more in & natural taste for figures than through the
instinctive calculating power which Colburn, Mangiamele,
and Buxton possessed. He accustomed himself to count up
to 1,000,000, and thas became familiar with large numbers,
He besides was an inventor, and devised now arithmetical
processes. From all accounts it wonld seem that, hils was an
acquired power, aided of course by natural genius, and this
view finds further corroboration from the fact that In after
life, Bidder retained his abllities, while the other three indi-
viduals lost theirs. In 1856 he gave an account of how his
operations were worked, which goes still further to show
them to be the resalts of acquired skill, more especially as
neither Colburn, Buxton, or Mangismelo were sver abls to
give any explanation whatever of thelr mental processos
Bidder, therefore, 1s hardly to be considered in conjunction
with them.

To return now to the Corakill Magazine writer and his
theory, the latter is essontially that the caloulator does not
regard the numbers set before him as abstractions, but ra-
ther as definite groups of conorote objecty, ny, for example,
dots. The mental procoss required then to multiply 24 by 8
is to pleture 24 ag two columns of dots of ten nnch.. and one
column of four, To multiply by throe, the {mperfect col-
nmns are imagined as brought togother, muking one column
of ten, and two over. The one Ix added to six columns ple-

tured ot the same time, muaking soven columns of ten. and
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method of division, n it Is essentinlly simflar; for we beliove
the objection will at once acour to the reader that this plan
cannot angwer for dealing with great numbers, as it can In
no wige be conceived that any mind can form a perfect plc-
ture of millions multiplied or divided by millions, It Is very
possible for the mind to be trained 20 a8 to concolye detail to
nn astonishing degres ; and imagination, in conjunction with
memory, in some people will reproduce scenes with every
feature intact, of which only the most salient chinrneteristics
would remain fixed in the average mind. Robert Houdin,
the French conjurer, could walk quickly past a shop window
once, and then name every article in it, and the size, color,
und position of each. This was purely acquired, though
Houdin had the ability to make the acquirement in the be-
ginning. Every artist who produces a design draws upon
the same faculties; so do skilled chess players, who are able
{o play a dozen or more games at once ; 8o do musiciavs, who
can hear a harmony or melody by looking at the printed
score, All of these instances we should class with Bidder,
but not with Colburn or the other two mentioned.

What Turner was in color and Mozart in musie, we believe
Colburn and his peers to have been as regards numbers.
Turner’s perception of gradation of color—not mere light and
shade, but color—was instinctive, purely inborn. He felt
color, not outlines or form; and no one, before or since, in
that respect has ever approached him. Mozart felt music;
at the age of six he could compose difficult harmonies; he
could distinguish accurately and instantly announce varia-
tions in sound equal to one sixty-fourth of a tone. Now no
one pretends to explain Tarner’s coloring or Mozart's music
from & mental standpoint, for the simple reason that there is
no explanation, Both artists were born with wonderful
gifts, gifts ns inexplicable to their possessors as they are to
the average man; and there the matter rests. Colburn, Bux-
ton, and the Sicilian boy had a like sensation of the relatiors
of numbers. They went through s kind of calculating pro-
cess, probably as instinctively as Turner handled a brush to
place his colors, or Mozart moved his fingers to grasp the
chords of the harpsichord or organ. This mental operation,
we believe, however, was unconscious cerebration; and tbe
same genius or instinct, or whatever term by which we may
agree to designate the faculty, which rendered it unnatural
for Turner to make inharmonious contrasts, or Mozart to
strike discords, prevented Colburn and the others from false
calculation, and caused them to feel, as it were, the relations
of numbers.

PINEAPPLE AND BANANA FIBERS.,
It is from the fiber of the pineapple that the natives of
the Philippines weave the colebrated web nipis de pifia,con-
sidered by experts the finest in the world.
In his travels in that promising but badly managed Span-
ish colony—all Spanish colonies are badly mansaged, for that
matter—the German traveller Jagor had the good fortune to
witness the process by which the fiber is prepared.
‘When plants are intended for the growth of fiber,the froit
is not allowed to ripen, the leaves thereby taking on a larger
development. The fiber is separated by hand. A leaf is
placed on a board on the ground, with hollow side upwards.
Sitting at one end of the board,a woman holds the leaf firmly
with her toes and scrapes its outer surface with a potsherd,
using the rounded edge of the rim.
The scraping reduces the leaf to rags,disclosing a layer of
coarse fiber running lengthwise of the leaf. This is dex-
trously lifted up and drawn away in a compact strip: after
which the operator scrapes again until a second fine layer is
laid bare. Then turning the leaf round,she scrapes its back
down to the layer of fine fiber, which she gnickly draws to
its full length away from the back of the leaf. The fiber is
then washed, dried in the sun, combed, and sorted. It is
from material thus crudely prepared that the nipis de pida
is woven,of such exquisite fineness that robes of it are valued
as high as §1,500, at Manilla,
The pineapple fiber is nlso exceedingly strong: a cable 24
inches in circumference has been known to endure a test
strain of over 6,000 pounds.
Another noted fiber, Manilla hemp, takes its name from
the chief city of the Philippines. It is not hemp, however,
but the fiber of a species of banans, which does not differ
greatly from the edible banans, and is probably a variety of
the same species. Thus far, according to Jagor,the servicea-
ble fiber has been oxclusively obtained from the southern
portion of the Philippines,all attempts to make its calvation
profitable in the western and northern provinces having failed.
A spocies of banana grows in great luxuriance in Western
Java,but it has not boen utilized as a fiber plant to any great
extent. (roat offorts have been made in the Celebes to calti-
vate this fiber, but Bickmore repeats that it has been aban-
doned in favor of coffeo, which is found to be far more pro-
fitable. For domestic purposes, the banana fiber—known to
commerce also as abacd—is made use of in many tropieal
countries,and in time will doubtless be largely supplied; but
for tho present the supply comes, as already stated from the
Philippines,
The plant thrives bost on the shaded forest-covered slopes
of voleanic mountains, such as abound in Albay and Cams-
rines: on level ground not so well, and on marshy land not
st all. The plant requires, on an average, threo yoears to
produce its fiber in & proper condition, For the first erop
only ono stalk is cut from each bunch: later on, the new
branches grow so quiclkly that they can be cut every two
months, In full growth the ylold Is 80 owt. to the acre,
whorens from an ncre of flax not more than 4 owt. Is ob:
talned,  Afterthe plantation is once ostablished, the plants

one of two, that is, 72, Wo neod not explain the supposed

Iluurh:h without any care or nttention, the only trouble
beinglto collect the fiber, One plant may yield as much
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as two pounds of fber, but the average is not more than
& pound : on indifferent soll much less.

Several grades of fiber are derived from difforent parts of
Ahe loaf stalk,the edges ylolding tho finest. The fiber,which
Nles next the surface, is steippod off by hand in broad bands,
and then softened by boing drawa back wards and forwands be.
‘twoen & broad bladed knife and & block of wood. One worker
cuts up the stalks, strips off the Jeaves, and attends to the
supply : the vecond, frequently a boy, spreads out the sirips
‘of fiber; the third draws them under the knife, The conrse
fiber 1s eallod bandala; the finer, {upis. The former Is ehiefly
used for ahlps’ rigging ; the Iatter is employed in weaving.
The three finer grades of lupis are further softened before
weaving by belog pounded in & rice mortar. Generally the
first or finest sort is workod as woof with the second ns warp,
and the thied as warp with the second as woof. The fabries
80 woven are nearly as fine as the nipis do pine,  For purity,
floxibility, and color, the finest of these bansna stuffs are
said to compare with cambric as cardbonrd does to tissue
paper.  Accordiog to Jagor the finest staffs require so great
anu amount of dexterity, patience, and time in their prepam.-
tion, and are consoquently so expensive, that they cannot
compete with the chesp machive-made goods of Earope.
Thelr fine warm yellowish color also Is objected to by
European women accustomed to linen and muslia strongly
blued In the washing. By the rich half castes,however, who
understand the real goodness of their qualities, they are
highly appreciated. In the regions where abacd is coltivated,
the entira dress of both seses is made of coarse banana cloth
called guinira. For foreign markets, still coarser and stronger
fabrics are prepared, such as crinoline and stiff muslin, used
by dress makers

It is us an articlo for oxportation, however,that the fiber is
of the most importance commercially. In 1871 over 600,000
owt. were exported, nearly three fourths coming to this
courtry. It is very largely used in the manufacture of
paper.

THE ORIGIN OF MOUNTAINS,

Mountuins have been explained by two widely different
suppositions. One s that they are due to sediments deposited
under water from Jhe erosion of a wasting continent, which
by upheaval have become mountains. The other is that they
are due to uplifts, ax the result of lateral pressare caused by
shrinkege of the earth’s interior. For the lust fifteen years
'or more, thege conflicting views have ssch boen held by geolo-
gists of undisputed autbority; and ‘‘ when doctors digagree,
who sball decide?" is the eold question which remains still
unanswered. This uccertainty in all moral reasoning, when
wo have to balance probabilities, is a great source of discom-
fort to the youthful stadent; and in perhaps no department
of human inquiry is this more true than in the feld of
Science, for what is highly probable today may be shown in
the Jight ¢f advancing Science to be bighly improbable
tomorrow, And in reply to the oft-repeated question of the
young student: *‘ What is the use of learning as truth today
wLat may be rejected as error tomorrow?" it may be said
that all the successive theories of advancing Science are
stepping stones which may eventually lead to the undoubted
truth. We s¢e use in taking the first fsltering and ill-
advised steps in any avocation, though wa soon reject these
for others more conducive to the end desired.

Without attempting a decision, we propose in this article
only to state some of the msin points in the arguments pro
and con, and leave all to decide for themselves as to which
is the more reasonable.

We would nsturally conclude that, if mountains are due to
Interal pressure, they woald be formed by the uplifts or ele-
vations of the earth's crust. But this is seldom the fact, for
soveral reasons. According to Professor Dana, many if not
all mountuins have their origin in the bending down of the
crust. As the crust subsided, the trough was kept fall of
water, which continually deposited sediment. This deposi-
tion about kept pace with the rate of subsidence. In this
manner, many of our mountain ranges were, in the earlier
ages, taking the initiatory steps in the process of mountain
waking. As the crust sabsided and was covered to a great
depth with an sccumulstion of eroded material, it would be
weakened by the earth’s internal hest. An addition of
several thousand feet of sediment to the surface wonld bring
a given degree of beat so many thousand feet nearer the sur-
face, This would often be sufficient to soften or melt the
sustaining erust, which would then yield before the lateral
and vertical pressure combined, and cause the crusts on the
sides of the trough to fold over and approach each other
above it, thus erushing the sedimentary beds into a narrower
spuce, with the necessary result of elovating the crushed and
folded strate in the middle.

Tho Appalachian chain illustrates the fact that ope moun-
tain system may be formed by several successive deprossions,
accompaniod with the deposition of eroded msterial, Pro.
fesnor Hall attributes the cause of mountain making to sedi-
mentary accumulations, which, by their weight, are sufli-
olont to eauso & depression in the crust, Thus, by the addi-
tion of 40,000 feot of sediment, the crast would sink the
samo number of feet, Then, by a subsequent elevation of
tho crust, the mccumulated strata would be raised into a
wountain, independont of Interal pressnre. He just reverses
the iden of Dans, by making the subsidence a consequence
of sedimentary nccumulations, instead of the accumulutions
a consoquence of subsidonce.  To this Dana objects, because
“ the earth's crust would have to yield Jike & film of rubber
to have sunk s foot for every added foot of mccumulation
over its surface, and mountaing would have had no standing

”

Anothor reason why the sloyations dup to lateral pressure
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do not produce the high mountaing appears in the fact that,
when & series of strata In sharply bent upwards—forming an
anticlinal—the outer strata are fractured and strained apart,
while the strata which are bent downwards—forming s syn.
clinal—present to the surface & firm and compact mass,
This can be clearly shown by making & sudden bend In
s walking stick. ‘The fibers of the outer curve will be torn
asunder, leaving a splintered and ragged surface, while on
tho Innor curve thoy will bocome unusually dense and firm,
The fractured edges of the antiolinal curve are in & favora-
ble condition to be worn away by water, while the compact
surface of the synclinals, though formiog the valleys, where
the greatest amouot of running water would act vpon It,
suffers but little erosion, The conmequence Is that the ele.
vated strata are worn away oven bolow the level of the
original valleys, and the latter becoma the elevations, This
can be proved by noticing that the stiata vikible on the
sides of most valloys and hills are not parallel to the sides,
but are nearly at right apgles to them,

The mountaing formed by depressions of the crust were
far more common in the early history of sedimentary doposit,
for the crust was then comparatively thin, and hence more
yielding to lateral pressure. But after the crust became
thickened beneath by the cooling of the earth, and more
rizid by the accamulation of strata alove and by previous
plication and solidification, the mountains formed weze
largely due to uplifts of very wide extent carrying the stratl.
fied deposits with them. Our Rocky Mountain system was
formed by these uplifts in the tertiary age, and it s proba-
ble that coral island subsidences in the Pacific Ocean accom-
panied the continental elevations,

The adherents to the accumulation theory—amoog whom
are Hall and Hunt on this continent, and Scrope and Lyell
in Europe—have noticed that, in mountainous districts, the
elevations are less than the sggregate thickness of the
strata, while in non-mountainous sections the hights corres.
pond to the thickness of the strata. If the latter were
oqually true in mountainous districts, the Appalachian Moun-
tains would attain a hight of forty thousand feer, Mr, Hall
holds that these barriers are due to original deposition of
materials, and not to any subsequent forces breaking up or
disturbing the strata of whick it is composed; and that
upheavals and contortions of strata are only accidental and
local. In this view he is sustained by Montlosier and Jukes.
Ho also claims that the direction of mountain elevations is
determined by accamulations along the sides of oceanic our-
rents or shore lines. Dana, on the other hand, considers the
northeast and northwest trends of most of the mountain
and shore lines on the globe to be the result of cleavage in the
earth’s crust, and to indicate lines of weakest cohesion, like
cleavage planes in crystals.

The accumulation theory supposes that, after a vast
amount of material has been deposited in successive strata
under water, a great continental upheaval brings the whole
mass high and dry above the water line; and the present
mountains are the stratified deposits which have escaped
denudation by the action of frosts and floods. We have
good illustrations of this process of erosion in the Missouri
River valley, where the elevated land is being constactly
washed away, forming deep ravines and abrapt ridges, and
is carried into the muddy Missouri, and deposited in the del-
tas st the mouth of the Mississippi, thus ndding constantly
to the territory of Louisiana. As Egypt is said to be a gift
of the Nile, so Louisiana is a gift of the Missouri. The
effects of erosion, on & small scale, can be seen on the sides
of deep railroad cuts, where miniature mountains and val-
leys are formed by the washing of water as it runs down
their slopes.

Professor Le Conte opines that these opposing theorles
result from the loose use of the word mountain, He treats
the whole subject under the two heads of mountain forma.
tion and mountain sculpture, and claims that the trus moun.
tain chain, or the convex plateau which constitutes it, is due
only to foldings of the crust, and that those elevations which
are left by the erosive action of water are not mountains, but
simply sculptured continental elevations.

The effect of shrinkage and of erosion can be fairly soen
on a small seale by the following artificial contrivance:
Take a well filled bladder or toy rubber balloon, and cover
it completely with soveral sucoessive contings of tallow,
glue, plaster of Paris, or other substances that will harden
after they have been put on in a plastic state, Thess will
represont the stratified crust. Then by withdrawiog somo
of the air from the bladder, which will answer to contrac-
tion of the nucleus, the erust will become rigid, furrowed,
and fractured by latoral pressure, like the crustof the earth,
Now by allowing n well rogulated stroam of water to flow
over the surface of this, we can geo many of the phenomena
of eroslon, like those apparent on the earth's surfaoce,

Sir Charles Whoatstono,

This distinguished inventor died in Paris, Franco, on the
20th of October last, Ho was born at Gloucester, En-
gland, in 1802, and in early youth was epgaged in the manu-
facture of musical Instruments. With the object of im
proving upon these, he was led to study the laws of sound ;
and thus imbibing a strong taste for physical science, he pro.
coeded to the investigation of the phevomena of optices and
subsoquently of electricity, on the yelocity of whick he
published papers in 1834, detalling many very striling and
new experiments, In the same year ho was appointed Pro.
fossor of Experimental Philosophy at King’s College, Lon

on,
& Previons to this time William Fothergill Cooke, in Heldel-
Lerg, Germany, had completed his first telegraphio invention,

basod on the electrometer foym, i) followed it witl) two me
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chanical telegraphs, and soon after came to England 10 Intro-
duce the telegraph system on mailronds, His efforts at first
poloting towards success were, however, nullified by s poeu-
matle slignal apparatus, to which the milway people gave
preference ; but instead of being dishesttened by his fallure,
the inventor began new experiments, regarding which he
sought the advice of Faraday. The Istter referred him to
Wheatstone, and then, in 1837, began that partnership which
hns sent tho names of the two inventors to posterity, indis-
solubly linked. It was Wheatstone's great learning, eom-
bined with Cooke’s inveutive genius, that evolved the suec
ceeding discoveries in the telegraph. ** Mr. Cooke,” snys
Brunel, “‘In entitled to stand alone, as the gentleman to
whom this country In indebted for having practieally fntro-
duced nnd carried out the electric telograph ns a useful an-
dertaking, promising to be & work of national importance ;
and Professor Wheatstone is acknowledged as the scientific
man, whose profound and successful resesrches have al-
ready prepared the public 1o receive it as & project capable
ol practical spplication.”

Invention now rapidly followed invention : the first was a
discharger and secondary circuit to be applied to Cooke’s
original alarm ; then combinations of all the various improve.
ments; then a new mechanical telegmph, Wheatstone's
work ; then another telegraph, baving s revolving index
hand ona fixed dial, s new device of Cooke’s ; besides others,
all devices of remarkable ingenuity, and the subjects of
several patents in England. On the 12th of June, 1887, the
inventors received their first English patents, and on the
same date obtained an American patent on the electro.mag-
netic telegraph. This, however, was of no benefit 0 them,
as the apparatus was never practieally employed in this
conntry, Professor Morse's instrument, as is well known,
being the chief one In use from 1844 to 1846.

Wheatstone was a Fellow of the Royal Society, and twice
received the medal of that association for his discoveries.
Both himself and his co-laborer Cooke received the bonor
of knighthocd in recognition of their public services.

SCIENTIFIC AND PRACTICAL INFORMATION.

POPPY RED FOR ARTIFICIAL FLOWERS.

Thin cotton tissues are brushed over with a mixture of
corallin lake ground up with water and thickened with gum,
70 graios of calcined magnesia per quart being added before
use,

NEW FERFUME.
The local committee in Tahiti have sent to Paris the cdor-
iferous bark of a yet undetermined plant, known over the
Society and Pamotons islands by the name of mariz. It can be
advantageously employed in the preparation of the perfume
known as new-mown hay.

SOLIDIPIED MILK,

A sample of coudensed milk, weighing about 1 cwt., bas
been exhibited at the rooms of the Society of Arts, London, and
an interesting experiment made thereon, Thismammoth plece
of solidified fluid was prepared by Hooker's process, It had
been exposed to the action of the air for four years and three
months, yet its quality was still so excellent that in & few
minutes it was resolved, by churning, into good fresh butter.
The trial was only one of a series made at the International
Exhibition, South Kensington, and elsewhere. In each case
the same satisfactory results were obtained.

QUADRUPLEX TELEGRAPHY IN INDIA.

It will interest our readers, saysthe fndian Daily News, to
learn that quadruplex telegraphy—that is, the art of send-
ing four messages, two in each direction, simultaneously, by
means of one wire—has this week been accomplished on the
Madras Rallway Telegraph. The system which Mr. Win.
ter, the telegraph engineer, invented in March last, proved
perfectly successful on eighty miles of line, and its exten-
sion to lines of greater length is simply a question of addi-
tional condensers and battery power. The principle of send -
ing two messages simultaneously in the same direction, on
which this quadruple system depends, was successfully
worked between Salem and Madras on April 16, hut unfor.
tunately other duties prevented Mr. Winter's carrying out
the duplexing of this principle until the last few days.

THE WESTON LOCOMOTIVE,

A now engine, bullt by the Baldwin Locomotive Works of
Philadelphin, has been put on the Boston and Albany Railroad
for trial, A saving of fuel of genorally over 30 per cent is
clalmed, This is effected by means of a peculiar firebox.
In wost locomotives, the long tues or pipes connecting the
furnaco with the smoke stack are directly opposite the door,
and muoh of the fine coal is caught by the draft as soon
as theawn foto the furnace, and comes out of the smoke
stack in the form of dust and sparks. With this boiler,
however, the lnvention of a man named Weston, a firebrick
arch over most of the furnace keeps down much of the fine
stufl, and what does escapo has to pursue o zigzag course
through n consuming box—where the particles aro stopped,
and ovon the smoke s consumed—Iin front of which are the
tlues, only six feet long lnstead of a dosen, as in an ordin-
ary opgine. This much for economy of fuel; and to provide
still moro for comfort, the smoke stack contains an srrango-
ment by which what few sparks do get that far are earrled
off to tho ground by pipes ranning beneath the engine, The
locomotive Is higher than most, and I extremely well pro.
portloned, This is rather n kmall one, haviog a eylinder 16
inches in dismeter, with a stroke of 29 inches, and driving
wheels five feot in diamoeter, . B Klinger, who has it in
chiarge, has been running it on the western end of the road,

and comparing its work with that of the company’s englos,
with an aysrage saying of 46 per cent in fuel,
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THE SHEFFIELD STEEL MANUFACTURES.

Most of our workers in iron are familiar with the name of
Thomas Firth & Sons, of Sheflleld, England, whose tool steel
bears such & high reputation In this country. Mr. Mark
Firth, the head of the firm, Is this year Mayor of Shefeld,
and has sigoalized his term of office by presenting the peo-
plo with & magnificent park, paying the whole expenses (over
$500,000) from his own pocket. The park was recently
opened, with great rejolelng, by the Prince and Pelacess of
Wales, who took an opportunity of lospecting weveral of the
most remarkable of the steal works of the very grimy and
very prosperous city.

Our first engraving reprosents & scene in Messrs. Firth's
works. An logot for making the interior tube of an elghty
tun gun is belng east, the gun, as we have already explained,
consisting of a tube of fine steol surmounted by welded colls
of wrought fron. The steel Is melted In crucibles, which
aro brought to the founding pit on wheeled trucks, as shown
In our engraving, By this moeans, ingots of nearly any welght
and of the highest purity can be readily cast; and they are
then forged Into shape by immense steam hammers. We
have frequently spoken of the large hammer, erected at
Woolwich for welding the iron coils on these Jarge cannon,
This implement cost about §250,000, and the falling portion
welghs 40 tuns, its force being increased by the use of stoam
to give it additional velocity. Messrs. Firth have recently
erected a slmilar hammer in their works at Sheffield. But
‘the groatost of all is being built at Krapp's works at Eussen,
whore $1,000,000 is being expended in bullding the largest
hammer yet concelved, even in this age of Cyclopean won.
ders,

It is found that tubes for ordnance must be of pure steel,
but softness of the metal is a requisite, a bard metal being
too brittle to sustaln the concussion of the large charges of
powder used in these guns. The milder steel is tenacious,
and has been proved to be almost indestructible by wear.

The Bessomer steol process is very largely carried on in
Shefliold, the works of Sir John Brown & Co., Vickers & Co.,
and many others belng largely in this manafacture. The se-
cond engraving on the opposite page represents the emp-
tying of a Bessemer converter of its charge, after the metal
has been brought to the required condition by the injection

of the air blast. The proportion of carbon present in the
metal is ascertained by the spectroscope, the moment for
stopping the blast being ascertained by the use of that in-
strument with marvelous nicety,

DIVING BELL AND GRAPNEL.

We have slready described M. Toselli's grapnel for rais-
ing heavy and valuable articles from the bed of the sea;
and we now publish an engraving showing some recent im-
provements and new uses for this very ingenious apparatus.
A diving bell, constructad of iron and bronze and weighing
8} tuns, is used; it is about 4 feet in diameter and 14 feet in
Light, The diver enters at the top, the lid on the dome be-
ing raised for the purpose, and the upper part is wholly out
of the water when the bell floats, which gives an easy en.
trance to and exit from the apparatus, the bell not needing to
be suspended by & crane.  When the diver has entered the

bell and closed the lid, he descends by allowing tho water to
enter the lower part of the cylinder, and he can coms to the
surface by ejecting the water by means of & pump placed in-
slde the bell. Thus no rope or tackle is used, and the only
necessary connection between the bell and the attendant beat
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At & distance of 5 feet from the bottom of the bell are
placed bullseye glasses, guarantoed 1o resist s prossure of 60
atmospheres, equivalent 10 over 300 fathoms of water. Ats
depth of over 55 fathoma, the darkness s such that aruficial
light In necessary, both for taking observations and for di
reoting the operatioos of the geapoel, which ls provided with
& wubmarine lamp. The bell s made double, the space be-
twoan the clroular walls belng a magazine for fresh alr; and
\wo men can remain all day in the bell without further sup.
ply from above. Ample armogements are made for absorb.
log the products of resplration,

The whole system seems 1o be complete and efficiont, and
in employment for coral, pearl, and sponge fishing, as well
as for wrecking and salvage purposes, it will probably be
found very valuable

J. A, FAY & 008 MORTISING AND BORING MACHINE,

T'ho operstion of mortising Is ane which Las, to & Jurge ex.
tent, engagod the attention of producers of woodwarking
machinery, and the numerous difficult problems in connection
therowith have been molved only by actual experiment. Of
the various systems in use for wortising in wood, the vert

eally reciprocated chisel has obtained a preference. Other
systems, such as rotating tools of various designs, are in
use for special purposes where the same results could not be
produced, or the stuff be conveniently handled, with the re-
ciprocating mortising machine,

The class of work for which a machine of the abovemen-
tloned nature is wanted has a governing influence upon its
construction, In one case the bed may have s vertical ad-
justment to receive the thruat of the chisel, which has a fixed
distance to travel without any variation in its terminal points;
and in apother the bed may be in a fixed position, and the
ohisel bo brought down from its highest position, where it
has no reciprocating motion, to the depth of the mortise and
full length of the stroke, An excellent example of the lat-
ter method, or variable stroke mortiser, is given in the ac-
companying illustration of a mortising and boring machine
for agricultural, wagon, and cabinet work, recently brouglht
out by the well known wood tool builders, J. A. Fay & Co.,
of Cineinnati, Ohio, who eall it their No, 3} mortising and bo-
ring ma:hine.

This machine has for its support & cast iron column of
strong section and substantial base. The driviog shaft, car-
rylog the pulleys and crank wheol, is placed atthe top of the
column, and revolves in self-olling bearings with heavily
bolted caps to receive the impact produced by the chisel
blow. The treadle is counocted by a rod to a short crank on
the back end of the shaft to which the radial arm in front is
koyed This redial arm is connected with the central jolnt
of the Intarsecting rods which connect the chisel stook with
the pin in the erank wheel., By depressing the treadle, the
radinl arm is thrown our, which drawa the central joint near.

8 & telegraphic wire, shown in our engraving

ly into the vertical line drawn through the center of the dri-
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ving shaft, and this produces the full stroke of the ehisel

with all the variations from s stationary position. Thers In
attached o the short crank oo the radial arm shaft » fric-
Honal slide, which recalves the fores of the stroks of the
chisel, thus entirely relleving the foot of the operator from
I offecta.

The attached boring apparatus s set 1o the center lins of
the chisel, and will bare to the fall depth of the mortise. It
Is driven from & pulley on the shaft at the top of ths colums,
and bas tight and loose pulleys so that It can be stopped
while the chisel Is opersting. The bed is of s compound
character ; the timber can be moved apon it the length of the
mortise, or the bed can bo moved with the timber clamped ot
it, by means of a rack and pinion and hand wheel in front.
There are stops for holding down the stuff, and DOCESSATY ar-
rangements for adjusting to different sized mortises. The
bed can be adjusted to any desired angle and mortises with
tho same facllity as to s right angle,

An important festure in this machice is the positive suto.
matic reverser for the chisel, which is operated simultaneous.
ly with the raising of the chisel from the mortise. This be.
ing done at the end of the mortise, the chisel is thereby placed
in position for finlahing,

Further particulars can be obtained Ly addressing the wma-
nufacturers, J. A, Fay & Co., Cincinnati, Ohlo,

THE PSYCHO MYSTERY,

We make the following extract from u letter to a gentle-
man in Boston, from Mr, J. A. Clarke, one of the inventors
of the curlous automaton Psycho, which of late has attracted
much attention in London. Some time ago we mentioned
this subject and noted the apparent discovery of the trick by
an American gentleman, who suggested that the figure was
worked by an air blast through the hollow glass pedestal.
This suspicion was confirmed by one of the exhibitors de
clining to close the aperture previous to the operation of the
automaton. It now appears that this test is freely permitted,
so that the mystery of how the figure works remains as great
as ever. W leave the (of course ex parte) statement of Mr.
Clarke to the consideration of our readers without further
comment, only reserving to ourselves the opinion that s so-
Jution to the puzzle certainly exists, and that thst sojution
will be forthecoming should Messrs. Maskelyne and Cooke
see fit to submit their trick, on this side of the Atlantic, to
the crucial test of proverbial Yankee 'cuteness.

‘“‘Several years ago," says the writer, in sabstance, it
occurred to me that there was a good opening for a conjuring
invention which should be really original and should beffle
the profession as well as the public. After very many de-
signs, | finally adopted the principle now embodied in Pay-
cho, and I believe it is a completely new spplication. Imade
a rough model of the mode of working, and by sccident was
brought into communication with Mr. J. Neville Maskelyne.
Mr. Maskelyne, possessing extraordinary sbility in designing
and constructing mechanical subtleties, has marvelously
worked out my ideas; and Psycho is so much the fruit of
mutual contrivance that all the parts may be said to be the

joint lnvention of us both. We designed an isolated figure,
perfectly removed from any possible connection with any-
thing or anybody outside, with no eommunication (mechani-
cal, eloctrical, magnetic, pneumatic, hydraulic, or otherwise)

concelvable from the stage, back, sides, roof, or elsewhere,




yot controlled by our influence, wo that the figure moves
when and in whatever manner desired.”

To ahow diversity of offects, we make the figure calculate
pumbers and play whist, But it is adapted for many other
things that we may choose to sot it to; and it works
precisely as if there wero a porson inside, and yet thers is
nothing beyond the mechanismw, The audacions part of the
fovention is that a maker of automata, or other person, is
allowed to see und feel all the inside of the figure, so as to
satisfy nll senses that there are no spaces concealed by opti-
cal arrangement or otherwise. The chief difficulty was in
demonstrating to the public that the automaton is really in-
sulated from all connection with the stage or with the per-
former: and it Is somotimes exhibited In one way and some-
times in another, It is placed upon a hollow glass cylinder
24 inches in hight, as shown in the engraving, or upon the
carpet or upon a loose wooden stand, with legs to keop the
sutomaton from the tloor. Another way is that the glass oy-
linder is set loose upon a small wooden stool that is sot loose
upon another wooden stand, and the legs of the latter are set
looge on glass pianoforte insulators,

The audience are at liberty to go upon the stage and han.
dle and examinesll the parts as much as they please, and any-
body may remain close to it while it is in operation, and see
and feel that no threads, or wires, or any other things connect
any parts of the apparatus with the outside.

I should say that a single pillar, instead of a solid glass
pillar or two glass pillars, was adopted, because a former in-
vention worked by one piece of glass sliding or revolving inside
another, while the appearance was that of a single solid
piece ; and to suspend Psychio by cords would suggest electrl
city.

Thus it will be seen that the arrangement precludes the
theory of a Mr. Coffin, from America, who published an ex-
planstion representing that air is forced into or down out of
the glass, If it were, how could it produce the great num-
ber of movements which Psycho performs? Besides, it will
act just as well in any private room ason a public staga, It
does not require any contrivance under or behind a stage
which cannot be worked in a privata room.

The figure sits upon a small box; the latter is much larger
than it need have been, for we did not know how much space
the mechanical movements would require, Were another
box to be made it would be much more compact.

Psycho has worked twice a day (half an hour each time)
since the middle of January last, and nothing has ever got
out of order beyond the wearing of a few of the cords by
which the counterpoise weights are suspended over a pulley.

As at present exhibited, the performance is us follows : The
audience names two numbers, and Psycho multiplies them
together and shows the answer (one figure at a time) by open-
ing a little door in & small box and sliding the figure in front
by a movement of its left hand. The audience give it asam
in division, and it shows the answer in the same manner.
Then three persons go on the stage, inspect Psycho and the
apparatus, and, sitting at a side table, play a game of whist.
The thirteen cards for Psycho are placed, upright and singly,
in & quadrant rack over the range of the figure's right hand.
The arm has a radial motion horizontally to find any card
wanted, and Psycho lifts the card aud holds it up in view of
the audience. It lifts the card up repeatedly, or keeps it up,
st command of any person among the audience. The figure
then covers the card to be played. Mr. Maskelyne then takes
the card to the table, and calls out the names of the cands as
the player plays them; and sometimes he retires from
the figure and card table, to show that Psycho goes on with
the game independently of the conductor, After the gamo, it
tells, by movements of its arm, the state of the game and the
number of tricks in its favor. Psycho shakes hands with
the players, and answers questions by ringing a bell. It also
takes part in some usual card tricks,

An infinite number of effects msy be produced, but the
above are sufficient to show in general what Psycho does."

He closes his letter by saying: I hope this general deo.
scription will enable my friendsin Americe to understand
and appreciate some of the merits of the sutomston card
player.”

Correspondence.

The Electric Force and Magnetism,
To the Editor of the Beientific American:

On pages 220 and 200 of the current volume of the SciEN.
TIPIC AMBINCAS, I observe that two of your readers take
some exceptions to certpin of my nssertions In respect of tor.
resirial magnetism and the electric foree. [ cannot do bet-
ter, in continuing the discussion of these interesting subjects,
than reply in explanation and further elucidation.

There Is every reason to belisve that maguetism, so to
speak, is & crystallization of the electric current,* This ex
pression may st first glance strike the reader as somewhat
singular; bat after ten yours of almost constant practical ex.
periment in this branch of the science, [ am unable to ad
YARCS any mors expressive or significant proposition than Is
compassed by this phrase, Electricity and magnetism are,
as wo know, interconvertible, and the great difficulty with
electriclans is to draw betwoen them a distingulshing line;
for, parsdoxical though It may seem, while one is the other,
there is 80 marked & dissimilarity that wo cannot reasonably
overlook the difference, With all deference to those who
believe that my statomont ‘ that the earth is not a great

maguet, but that the phonomena of the magnetic needle are
due to the electric earth cureents which flow at right angles
%0 the earth's axis " Is contradictory, beeause the enrth, being

* Kleetric current, like elentrio potential, will some day be positively do
Ll =" gonvesiont torm "’

Scientific American.

surrounded by sach currents, is as much & magnot as the
magnetic needle, [ sea no reason why the statement should
be qualified. For theso reasons, suscoptible of easy proof :

That if the earth were n great magnot, the phenomens of
the magnetic needle would not exist,

That even those scientls's who neeept the magnetic theory
are forced to ncknowledge that a very complox system of
magnets indeed, in the earth’s interior, instead of the earth
being a great magnet, is necessary to account for the phe-
nomenn of the magnetic needle, (Ina discussion of magnot-
ism, wo should obviously confine ourselves within distin.
guishing lines, otherwise wo might confound the attraotion
of gravitation with magnoetism. We have no right to for.
mulate & generality, but should individualize details and
branches,)

That it is impossible for the earth to be magnetized (I use
the word in its distinctive sense) by the electric earth cur.
rents encireling it. The utmost that can be urged is that
those portions of the enrth’s surface which are traversed by
the eleotric currents are magnetic ; but even this would be an
erroneous hypothesis, for it is in the atomic action or condi.
tion alone that magnetism exists and is, and this atomic ne-
tion is transferable to and through any matter whatever ; and
nir, like & metal, is in this sense magnetic, for it serves
merely as the canductor or medium for propagation of mag-
netism; to which conductor the magnetic force is confined,
and which condactor, the same thus being the medium for
the propagation of the force, obeys the action of the force,
which is inseparable from the conductor, bound to it by those
links which render the magnetic or electric force impossible
withoat the conductor. If one desire illustration of this fact,
he need only repeat the experiment of revolving a disk of a
non-magnetic metal, such as copper, which & magnet does
not attract, practically speaking, between the poles of & mag-
net. It may be heated in this manner to redness, the heat
being produced by the resistance offered to the revolutions
of the disk by the condition of the atomic particles of the
space intervening between the poles of the magnet. Or he
may seek for a solution of the magnetic effect, and he will find
safficient answer in the phenomenon which he will observe of
a magnat drawing to itself a magnetic metal placed at some
distance from it, which phenomenon is explainable alone
upon the hypothesis that the atomic condition of the magnet
is transferred to the intervening space and thence to the
armature, the armature only being attracted, but the inter-
vening space being the medium for the propagation of the
magnetic force, which causes the magnet and armature to
unite, just as & belt in a machine shop acts as the medium of
transmission of the force which causes one pulley to follow
the motions of another,

The electric force or the magnetic force is thus nothing in
itself; it cannot exist without a so-called conductor; and as
all substances are more or less conductors, we have clear
proof that the electric force, which is nothing in itself, is
merely a certain condition of the atomlc particles of those
substances. It will, upon close inspection, be found that the
only difference between me and those who sustain the objec-
tion under review relates to a question of terms: while they
combine, and thus confound, I have sought to separate phe-
nomens, which, though intrinsically the same, are in reality
separated by as wide a gulf as that which divides the sects
in religion, or distinguishes attraction from repulsion, or a
live man from a dead man, in the Iatter case the body being
the same, dead or alive. To define the differences and pre
sent the same in terms plain and forcible is a purpose soon
to be accomplished.

It is my design at present to reply especially to the com.
munication upon page 260, in which your correspondent
frankly confesses his inability to realize the circumstances
set forth in the following quotation from a past communica-
tion by me: “ When one pulls a bell cord, and instantane.
ously a bell is rung in a distant room by the molecular trans.
mission over or through the bell wire of the force applied at
the cord, does not one realize that he is as verltably, as won-
derfully, and by a similar molecular motion transmitting
it by applying a battery to a telegraph wire, and thus settiog
the atomic particles in motion?” Your correspondent ac.
knowledges that in the case of the bell cord one can ensily
realize the disturbance of the ntomic particles from ocalar
demonstration, but he adds: ‘' In the caso of the telegraph,
he sees no motion, either where the force Is applied or where
it is taken off, even when the force so applied is very pow.
erful.” TIf I could have your correspondent on my premises
for an hour, I am confident I could clear his mind of doubts
by a few practical exhibitions; but as I shall probably never
have that pleasure, I am constralned to resort to the oxample
of argument and the logic of stated facts,

Io the first place, he assuredly would not deny the verity
of a proposition upon the ground that it is incapable of ocu-
Iar demonstration. By so doing, he would deny the con-
firmed theories of the propagation of light, sound, and heat;
for, taking an example, one can never have ocular demon.

stration that so many million light waves are necessary to
produce a certain color, and so many another color, or !.hll
#0 many waves or vibrations of matter are necessary to pro-
duce a certaln sound Now I am enabled positively to assert
that the propagation of the electric force is by molecular ne-

tion, that the electric force is a certain aotive condition of
the atomic particles of matter, for, unlike your correspond.
ont, | have had ocalar demonstration of this molecular sotion.
It was not my design to allude to experiments I am now
conducting untll such time as I should be able to Iny & mnass
of absolutely convincing facta before your readers, and I
cannot even now enter into a statoment which not only re-
fjuires eareful preparation, but would be premature, in view

of the incomploteness of dotall which would result from a
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presentation previous to such time as that in which the ne
cessary instruments can be prepared for observation and ac.
curate measurements be taken. Iecould not undertake the
task at presont without injustice and risk 1o myself; but |
oan promise that a series of interesting and novel facts shall
be forthcoming within the next two months which will for
over sot at rest all conflicting theories fn respect of the elec.
tric force. But leaving out of the question these new devel.
opments, [ trust that I can satisfy your correspondent by
other proof. He says: * The wire terminates in & coil, and
inside of thix coll, entirely separated from it, is a bar of
motal, and ontirely separated from this Is the bell lever,
Now it s difficult to concelve how the mere molecular dig.
turbance of the wire causes a like distarbance in the bar,
which again causes the same io the bell lever or armatare,
If the motion were transmitted directly to the bell lever by
a materinl connection, as in the first case (the case of the bell
wire and bell cord), then there would be no difficulty in up.
derstanding this application of the theory.” It shonld ba
well known that magnetism s the result of induction, for it
is & well sottled fact, thus: that a current of electricity moy.
ing in the vicinity of a magnetic metal extends to that metal
““tubes " (convenient term) of electric force which magnetize
the metal. This fact is so well established that discussion
is out of the question, and it is apparent that this can only
be the case upon the hypothesis that the interveniog space
or substance partakes of the nature of the electric action of
the conductor, by which means a transfer of force is effected ;
for it must be borne in mind that no substance whatever is
& non-conductor of the electric force, the conductivity simply
differing in degree in difforent substances. For this very
reason & current of low tension, that is, & current which has
not sufficient electro-motive force to leap a very short Jength
of a poor conductor, such as wood or air, in preference to
traversing a very long good conductor, will enable a tele.
graphic signal to be transmitted a proportionally greater dis-
tance than a current of greater electro-motive force, the max.
imum of which electro-motive force is secured in an induced
current or in frictional electricity. Thus with & Grove ora
carbon battery, the elements of which are of considerable
proportions, a current may be transmitted from New Yok to
Chicago, automatically, at the rate of twenty-five words per
minute; but by reducing the size of the elemen‘s one half
and doubling the number of elements, a speed of fifty or wo o
words per minute may be obtained, because we have in.
creased the electro-motive force of the current while decreas
ing its quantity, and the current has therefore greater tond-
ency to leap the wire, that is to say, to follow a short poor
conductor to the earth through wood, glass, or alr, in prefer.
ence to following a long good conductor for an immensely
greater distance, thereby in great measure preventing that
elongation of a signal, which is inimical to rapid transmission
over a long circuit. But this merely illustrates the point, at
which I wish to arrive, that any current of electricity what-
ever has its direct and inductive circuit, and that one pole
only of a battery put to a wire will give a circuit, without
regard to whether the other pole of the battery or the other
end of the wire be connected to the earth, as can be demon-
strated by sufficiently delicate instruments, markedly when
the atmosphere is moist, the reason beiog that the atmo-
sphere acts as & conductor from the other pole of the battery
to the earth, and from the other end of the wire to the earth.
The induced carrent has, as is well known, & very high
tension, so high that it may reach s point at which it will
not traverse a hundred feet of wire in preference to leaping
to earth, and it is also well known that the magnetism which
actuates the bell lever is the resultant of this induced cur-
rent. The effect of induction should be understood precisely
the sama as we understand imparted heat. For instance, if
we bring a heated body near another, the heat will be im-
parted from the one to the other. In precisely the same
manner, when we bring an electrified body into proximity
with another body, the latter partakes of the electrification
of the former. By what means? Precisely as the cold body
partakes of the heat of the warmer body, or the warm
partakes of the cold of the colder body, by means of the in-
tervening substance, to which the atomic conditions of the
lLeat and the cold are imparted. Your correspondent will
doubtless now realize that what is termed insulation or iso.
lation , in respect of the electric force, is really no insulation
or isolation at all, but a poorer connection, the inferiority of
which may be compensated by the electro.motivé force of the
current. Therefore, contrary to what he supposes, it is not
““difficult to concelye how the mere molecular disturbance of
the wire causes a like disturbance in the bar, which again
causes the same in the bell laver oe armature;" it is only
difficult to concelve how the case could be otherwise ; and, as
Mr. Marckley says, ** {f the motion were transmitted directly to
the bell lever by a material connection, then there would be
no difficulty in undorstanding this application of the theory,”
it will be apparent from the foregoing that there is the most
direct material connection, the tubes of force extending from
the coil to the bar, and from the magnetic bar to the arma-
ture, by means of the intervening substance, air or other.
Not only is this the fact, but the magnet and armature

may be dispensod with altogether, and your correspondent
will be able to witness an ocular manifestation, Let him
construct a cirenit as shown in the engraving.
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Now as hie closes the clreult at the battery, the cofl will
contraot, that {s, the various convolations will draw together.
It makes no difference of what kind of motal the coll be
componed ; and here we have an ocular demonstration, not
safo o repudiate, although it clearly only demonstrates the
divisible or indivisible fact, elther that the current renders
each convolution attractive, or that the current slters the
atomlo particles in amanner, or that both results are effocted.
These experiments may be varied in many ways,

Butif more direct ooular demonstration ba needed, the coll
1Ay be omitted ; and it will be found that every time s our-
rent Iy transmitted over a wire, markedly an fron wire, it i
Increased In longth and decreased in sixe by transverse con-
traction, showing that its volume undergoes no change.
Note the similarity of this result to the effect upon an elastic
substance strotched out; the volume is the same, but the
form is changed, and we koow that we have changed,
by our stretohing, the molecular stracture,

The above was Joule's experiment. But I need not dwell at
present upon the fact that the electric or magnetic force
oxists in and Isa cortaln action of the atomlc particles of
matter, when it is 5o well known, and has been so promi-
noatly shown by Tyndall, that, when magnetization is sud-
- denly effectod by completing an olectrio elreult, an esr cloge
10 the bar hears a clink, and another elink is heard when the
clrcult Is broken. The condition therefore continues with-
out clinks corresponding to the electric force waves during
the continuation of the circuit. Therefore, to give a single
reason, [ term the maguetic effect a crystallization of the
electric carrent. W. E. Sawyen.,

New York city.

Lito~Saving Devices,
T the Bditor of the Scientific American:

T have lately read some articles in your esteemed journal
on torpedo boats. Cannot such life destroying apparatus be
converted into life-saving ones, by substituting (for the tor-
pedo) lines, and other apparatus, and conveying them to the
shipwroecked H. J. F.

The Education of the Mechanlioal Buginoor,

‘We are indebted to Professor R, H. Thurston, of the
Steveos Institute of Technology, for & copy of an address,en-
titled ** The Mechanical Engineer: his Preparation and his
Work," delivered before a recent graduating class of the
1bove named college.

As n resumé of what a mechanical engineer ought to know,
it is the best production we have ever met with, and we es-
pecially commend the extracts below given to all who con-
template devoting themselves to that great and useful calling.
It is hardly necessary to remark that the speaker had par-
ticular reference to the Stevens Institute course, through
which his audience of graduates had just passed. To thess
young men he talks as follows:

*“You have been taught here, not only a course of pure
mathematics, such as was formerly prized principally for the
mental trainiog which it gave, but you have beenled to
make useful applications to those problems of practical,
every day life and work which, while no less valuable as in-
tellectual gymnastics, give development to good common
sense, and which assist to make the man as symmetrical as
the gymuoast and as skillful as the world’s best workers.
You have not only been given a set of useful tools, but you
have been shown how to handlethem. Bat the greatest value
of these acquirements, as aiding you professionally, will be
seen later in life, when, perhaps after years of hard work
and of severe competition, you may have arrived at the hight
of professional practice, and when you will begin to meet
with thoss exceptional problems, difficult of solution by all,
and soluble by very few. It is then that you will see most
plainly the advantagesof this early and extended preparation,
and will Jearn that success in these exceptional cases may
make you leading men in your profession. You will find
multitudes doing ordinary work well; but between the
leaders, success in competition is won by overcoming great
and rare obstacles. Great fislds of application lie before you
in the new and yet undeveloped science of thermodynamics,
and in its applicstion to the theory of heat engines and to
practical problems of inestimable importance. Those of your
comrades who have preceded you have shown you where to
look for them.

“[n the laboratory you have pursued the study of chemistry,
You will have frequent occasion to apply your knowledge
of this science, and to put in practice that adroitness in mani-
pulation which you have bere acquired.

“ Motallurgy offers you a score of attractive fields for .iu
application snd for study and most valuable research. You
will be sometimes called upon to examine new materials
processes, and iudustries in the course of professional
practico. When this occurs, study the subject cau-
tiously, eritically, and thoroughly, deceiving neither
yourself nor your cliont. That later sclence, physics or
patural philosopby—I like the old name best—has been
opened to you with all the completeness that these collec
tions of delicste and wonder-working apparatus and the
knowlodge and skill of yonr accomplished preceptors could
wocure, The beautiful phenomena of optics hsve become
familiar to you by frequont observation; and thelr occasionsl
exhbibition in this hall on & grander scalo has ussisted to im-
press upon you their characteristics. You have yourselves
read, in & ray of light,the composition of & complex metallic
alloy, and of the salts of every kind collected In the labora-
sory of our President,and you have, in the same curlons way,
seen the constitution dotermined of the sun and the farthest
Atars,
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" The sclences of hoat and of the chomico-physical phe. !
nomiens of evaporation and combustion and of thermo.dy.
namics will find dally application In your work, which sffords
a fleld, not anly for the use of that thearetical knowledge ob.
tained from the text books, but for the exercise of all that
familiarity with the laws and the facts of the sclences which
I8 socured by mctual manipulation and porsonal attention.
They will domand sueh methods as you hinve practised in the
physical Inboratory, where you were not simply told how the
thing was done, but were shown how to do It for youmself,
The design and conntruotion of heat sngines, the study of
special applications of thermotic principles, and sometimes
their theoretical Investigation, are now the cocasional tasks
of the engineer, and may, after a time, bocome yours. They
are every day arising more frequently and assuming higher
importance,

**The study of modern Jangusges has pleasantly varied
your course, You have been prepared to make your own
all of those splendid treasures of sclentific learning which
have 50 long enrichud the French, and all of the Inestimably
valuable literature of engineering of which German litera-
ture Is now so prolific. In both languages, as in the Eng-
lish, you will find the periodical literatare most immediately
useful, as presenting you with the Iatest discoveries, the
subjocts of most direot Importance, and the views of con-
temporary authorities,

“Your studies of history and of English literature
have been by no means the least important part of this pre:
paratory training. This branch of your education is not
only necessary, as of frequent use, but it is a most satisfac-
tory and thoroughly enjoyable portion of your knowledge.
These studies, however, are by no means to be regarded as
giving you purely ornamental accomplishments, or as fur-
nishing only entertainment for hours of leisure. You will
have daily occasion to apply them usefully. The power thus
acquired of expressing thought, and of stating facts with
elegance, precision, and conciseness, isan important element
of an engineer’s success. A report made to a client, worded
carelessly, expressed in vague terms and with orthography
not beyond criticism, sometimes casts a dark shade over the
professional reputation of a really talented, experienced, and
reliable man. A specification so drawn as to be capable of
double interpretation may subject one or both of the parties
to the contract toserious annoyance or to great loss of time
and monsy.

““You have given a large part of your time, during these
four years of study, to the acquirement of a knowledge of
the principles of engineering and to the practice of the arts
which are in daily application in the practice of the profession.
You have, from the beginniog of your course, studied the
theory of the grapbic art and the geometry of machinery.
You have spent such an amount of time in the drawing room,
copying well known plans, and designing new forms of me-
chanism, that you havs become familiar with every princi-
ple of commeon application in graphic construction,and every
detail of ordinary drafteman’s work. You will find this skill,
in sketching your plans, in making accurate drawings, and
in reading the drawings of others, of daily use and of incal-
culable valueto you. Without this power of comprehending
plans existing only on paper, you would be absolutely crip-
pled in your efforts to advance yourselves, Without the
ability to sketch rapidly and draw readily and sccurately,
you would have the greatest difficulty in securing the prompt
and thorough working of your own schemes. You have
mastered the fundamental principles of applied mechanics
and of mechanical construction, and have become acquainted
with the nature and uses of the materials with which you are
towork. You can, I presume, make a stronger leverof a
built beam than could Archimedes. The water wheel, the
mariner's compass, gunpowder and nitro.glycerin, the tele-
graph, the chronometer, the steam engine, the printing
press, the spinning frame and the loom, and a thousand
other inventions seem already perfected. Yet, some one,
whether man of science or working mechanic or educated
engineer, nons can tell, will yet rival Fourneyron, and give
us better turbines, will find a means of giving us safety in
navigating iron ships, will excel Frodsham In making accur-
ate timekeepers, will give us better printing presses, will su-
persede the spinning frame and the loom, and will earn a
greater fame than Watt by giving us, in some new motor, &
means of approaching that theoretical efficiency to which no
heat engine has approximated.

* Who has greater reason to aspire to fame and fortune in
these coming years of such noble competition than have you?
I'hie development of the natural resources of this broad land
of ours will afford ample opportunity for the application of
your knowledge and the practice of your art, and for the
employment of every faculty, natural or scquired, that you
way possess, and in whatever way your inclination may
prompt, and to any extent that ambition may urge, and that
your strength and endurance may permit. Take hold of the
work which offers itself, never standing idle, waiting for
something more perfectly satisfactory, and do the work as
promptly and skillfully as possible, and you will ultimately
find that no man need complain that opportunities do not
present themselves. Your competitors possess the advan.
tages of training in the rough school of the world, of aknow-
ledge of men, of business mothods, and of the rights and the
wrongs of daily experlence. They have had hard knooks
and become callous, or have learned by dint of long practice,
and by natural tact frequently, to evade them, and to push
on without giving s thought to their scars. They will have
the advantage of you at first, for these experiences are oa.
sentinl to early success. They may smilo at your book know-
lodge, and may sometimes oven deride your more preciso

methods and scientific ways; but—bide your time! Make
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yourselves masters of all the accomplishments, and seek to
scquire all of the knowledge, of these rough sod ready but
untaught competitors, never refusing to give them s 1iberal
n:ud from your own stores of Information, should they
aak L

Wo shiall publish some more extracts from this ioteresting
address In our next lssue,

The Relation of Food to Work,

Dr, Du Chaumont,In & recent locture, sid that up to & quite
late date there was an absence of aoy satisfactory theory
as Lo the relation of food o work, and it was supposed that
bodlly force was due to & chemical chiange In the muscles
themselves, and that the nitrogenous matter in food repaired
the waste, Bat the researches of Jouls, Playfalr, Frankland,
and others, on the conservation of energy, have led to the
conclusion that active force Is produced chiefly Ly the po-
tential energy stored up in the carbonifercus food, and set
free by oxidation, Hence it was seen that to eredit the
chemical changes In the muscles with the origination of fores
in the body was not more philosophical than to credit the
force exerted by & steam engine to the wearing awsy of its
wheels and pistons.

The lecturer then proceeded through s large number of
elnborate circulations, based upon actual observation, for the
purpose of showing the ordinary amount of productive wark
of which a man of averags hight is capable, and its equiva-
lent in foot tuns—a foot tun representing the amount of force
required to raise one tun one foot high. It appears that the
work done in walking three miles an hour is equal to about
one tenth the work done by direct ascent. Three hundred
foot tuns is & fair day’s work for a man of aversge
hight. This would be equivalent to walking fifteen miles
in a little over five bours. A hard day’s work would be
equivalent to walkiog twenty-four miles in eight hours. Dr.
Parkes mentions an extreme case,in which & manin a copper
mill did as much as 723 foot tuns in & day, his average work
being 443 foot tuns. The ordinary work of a military pris-
oner is 310 foot tuns, The velocity at which work was done,
and the consequent resistance, greatly affect the quantity of
potential energy required for its accomplishment. For the
production of any amount of what may be termed productive
work, a much Jarger amount of potential energy hasto be
expended. Professor Haughton, of Dublin, has calcalated
that, of the total potential energy produced in the body, 260
foot tuns are required for the action of the heart. Then
the animal heat absorbs from 2,000 to 2,500 foot tuns, or
more,

According to Helmholtz, about five times as much en.
ergy isused in the internal work of the body as is ¢xpended
in ordinary productive work. In the case of severs work,
the proportion of internal work to productive work is still
greater, Supposing the work performed by a man to cone
sist of walking, the most economical rate, both as regards
the amount of food required to sustain it, and the amount of
potential energy expended on the body itself, is about three
miles an hour. Both above and below that speed there is &
decreaze in the amount of active work as compared with the
non-productive energy. A man walking fifteen or sixteen
milesa day, or doing an equivalent amount of work in an-
other form, would require 23 ozs. of food, composed of al.
buminates 4-6 ozs., fat 8 ozs., starch 14°8 ozs , and salts 11,
ozs. This would yield a potential energy of 4,430 foot tuns,and
800 foot tuns for productive work. A mere subsistence diet
for & man at rest would be 15 ozs., but with this amount a
man would lose weight. Aboat 7,000 foot tuns & day of po-
teatial energy is about the greatest amount which is possi.
ble as a permanency. This would yield 600 foot tuns of pro.
ductive work. These calenlations apply cnly to men in
health,

Magnetisation of Ilmenite (Titanle Ironstone .

Dz, T. L. Phipson says: “ Some fine speciments of ilmenits
having been sent to my laboratory from Norway, it seemed
a good opportunity to investigate the magnetic properties
of this mineral. The composition of that which served in
wy experiments was: Titanic acid, 24'60; protoxide of iron,
7210; Fe 8., 2:06; manganese, trace; silicic acid, 1'24. To-
tal, 100.

Its specific gravity was 48, and it acted with tolerable en-
ergy upon the magnetic needle. From the inspection of this
action, I concluded that it was possessed of a very considera-
ble number of poles in close proximity to each other, so that
scarcely two closely adjacent parts acted in the same maoner
upon the north pole of the needle; hence it was evidently
built up by a mass of crystals. An eloogated rectangular
plece of this mineral was separated by a blow of the ham.
mer; it measured 1} inches in length and was about } inch
broad. This was placed upon a table and submitted to mag-
netization by friction with good magnets for upwards of an
hour, It was then found to have a pole at each extremicy,
which it certainly had not before, and was accordingly sus<
pended to a piece of silk, and hung up in a quiet corner of the
laboratory. It polnted constantly towands the north, and re-
turned to that position when deviated. It continued to do 50
for some weeks ; but one morning I found it pointing east-
wost, or noarly s0; it had lost jits noquired magnetism entir.
ly, having retained it for rather more than a month.

This loss occurred rather suddenly, and Ibelieve that it co

incided with a magnetic storm of some intensity which hap.-
poned about the time, If these experiments could be cons
tinued by some who have more time to devote to them, they
might lead to some interesting results. It is possible that
some minerals that show action upon the needle might be

made magnotic in the above manner."—Chemical News.
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IMPROVED STEAM NEATER FOR DWELLINGS.

We lilustrate in the scoompanying engraving 8 new low
pressure steam hoating apparatus, for which s claimoed tho
advantages of high efficiency, reduction of first cost, safety,
and simplicity of management. 1t is, besides, self-regula.
ting, and is 80 constructed that & constant circulation of the
water in 1ts steam.generating space is maintained,

The steam and water dram, A, surmounts an annulsar e
ries of tubes, B. The Iatterare of peculiar construction in.
side, as shown in Fig. 2, to which we refer more partioular.
ly further on. Within the ring of tubes
is the fuel magaxine, C, which is fed from
the top by removing the cover, so that a
constant fire is maintained in the grate be.
Jow, The magazine also serves as a de.
floctor for the heat, directing it against the
tubes. At Diss ball safety valve, placed
#0 a8 to blow off at five pounds steam
pressure, and at E is the delivery pipe for
the steam, conducting the latter tothe m.
distors in other apartments. Condensed
water is returned to the boiler by the pipe,
F, by which the feed water Is also supplied.
The smoke pipe is shown in the rear. The
gratels of theshaking and dumping pattern,
and ean be easily removed without disar.
ranging other portions of the heater. @ is
a deflector, the objeot of which is to pre.
vent the heated gases taking a direct course
to the smokepipe. It is made by set-
ting one course of bricks close to the

tubes,

T'he boileris sot in brickwork eight inches
in thickness, the outer course being built
up square, while the inner course is made
circular to conform in shape to the firepot
and boller. A space is left between the
bricks and the steam drum, which formsa
fiue to ths stack. The apparatus shown at
Hisa fire regulator, so constructed and
poised that, when the steam falls, the
weighted arm of the lever is lowered and
the ash pit door opened, thus admitting a
draft under the grate. On the stesm rising
above the limit, the weight arm rises, open-
ing the furnace door and so cooling the
fire.

A section of one of the tubes enlarged,
shown in Fig, 2, exhibits an inner tube,
about which is coiled a spiral guide divi-
ding the interior of the outer tube into a
continuous spiral chanpel. When the fire
is started, the water contained in the last
mentioned portion, becoming heated, rises,
and its place is taken by the cold water
which descends in the inner tube, By this
arrangement aconstant circulation is main-
tained in both tubes, in the directions indi-
cated by the arrows. Tubes thus construc-
ted, we are informed, have been in success
ful operation for seven years. Each tube,
in fact, is a separate boiler, and each being
fastened by its upper end only, is free to expand and con-
tract independently of all other portions of the boiler, so
that any undue strains from this cause are avoided. They
are secured to the water and steam drum, by taper screw
threads, and when once made tight they will rewain so.
They msay be readily removed, however, in & few moments
when desired.

Patepted through the Scientific American Patent Agency.
Application for additional improvements is now pending. For
further information address the inventors and manufactu-
rers, Messrs. Messrs, Kafer & De Lacy, Trenton, N. J.

METHOD OF SECURING FISH PLATES TO RAILWAY

JOINTS.
In the annexed engraving we illustrate a new method of
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no danger of thelr turning. The various parts are firmly
bound together, and the rubber farthor sarves to take up the
ylold of the bolt under strain, and thus prevents the turning
of the nut on the thread,

The lavention tends to considerable economy in the con-
struction of railroads, as it obviates, in some degree, the fre-
quent replscing and repairing of worn connections; and at
the same time it adds to the safety of the road, especially
under high speeds of travel.

Invented by Mr, Caspar Dittman. Patent recently allowed

Fig. 1

EAFER & DE LACY'S STEAM HEATER FOR DWELLINGS.

For further information address the Star Nut Lock Compa-
ny, Leacock P. O., Lancaster county, Pa,

.

The Telller Rotrigerating Machine,
We recently examined with much interest a Tellier refri.
gerating machine which has just been erected and is now in
operation in a large brewery in 47th street in this city. The
operation of the apparatus is based on the alternate expan.
sion and compression of methylic spirit vapor, the former
producing intense cold and the latter reducing the vapor to a
liquid form,ready for new vaporization. The cold gas is car-
ried through a series of large plates in a cooling chamber,
over and under which plates a powerful air current is driven
by a fan blower. This current, which showed by the ther-
mometer a temperature of 82° Fah,, is conducted directly to

wecuring rails in the fish plates, which is so constructed that
theinjurious strains, occurring
at the joints by the passage of
trains over the rails, are ob-
visted. The arrangement is
also such that the bolts are
prevented from turniog or
working loose, which is an
other important feature, In
Fig. 1 the inveotion is shown
in place , in Fig. 2 the various
parts are separated.

The fish plates are secured
as represented, on each side of
the joint. In one of the plates
aro formed a series of sockots,
A, In which rubber rings, B,
Fig. 2, are inserted. Through
these rings pass the bolts, C,
which are secured on the op-
posite side of the other fish
plate by puts. As the hoad of each bolt impinges upon
the elastic rabber, it 18 claimed that, through this means,
the strains on the fish plate bolt and nut are prevented.

To keep the bolt from turning, two small wings, D, Fig. 2,
are formed on the shank near the head. These are deep
enough to enter the ovsl recess, E, of the fish plate when
the bolt Is drawn into place tightly by the nut. This con-
struction rigidly secures the bolts in position, so that there is

the cellar or other locality to be cooled. The principle ad-
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DITTMAN'S METHOD OF SECURING FISH: PLATE|f AND RAILWAY JOINTS.

vantsge of the machine is its economy, thero being practi-
cally no waste of the vapor, and it belng possible to make
from 6 to 8 tuns of ice per day of 10 hours by the aid of
pumps of from 5 to 7 horse power. Bmh. the prineiple and
the operation of the apparatus are very interesting, and as
we expect shortly to publish a fine 1arge engraving together
with & complete description of the entire apparatus, our

e

practical scientific value; especially as this machine me
bodies the very Iatest improvement In the process of the arti-
ficial production of cold, adaptable o s many important
manufactures and preserving processes,

-

New Smoke Condonser,

At the Queen Louisa coal mine, near Zabrze, in Upper
Silesia, there are two pairs of Cernish bollers, each 215 fv ot
long and 5 feet in diameter, placed in boiler rooms off the
main drawing level, about 120 yards below the surface, for
the purpose of driving a 44 inch Tangye
pumping engine, and a double ecylinder
horizontal engine for drawing coals from
the dip workings. The smoke from thess
bollers was at first conveyed 10 an upeast
shaft through s drift only partially pro.
tected by a lining of masonry, until the de.
posit of finely divided soot, often in n state
of ignition, was so constant as to give rise
to a fear of the ignition of the coal. It was
therefore decided to adopt a means of cool-
ing the smoke before admitting it into the
flue drift. The condenser consists of an
upright cylinder of boller plate, about 14
feet high and of 5 feet internal diameter,
with twelve horizontal disphragms placed
at equal distances apart, Each of these
diaphragms is made of a double thickness
of sheet iron, perforated with & great num-
ber of round holes 02 inch in diameter.
They are of the same size as the internal
diameter of the tube, but from esch a seg-
ment about 1 foot in breadth is cut off, the
cut edge being placed alternately opposite
to those of the adjoining plates above and
below, so as to form a serpentine passage
for the smoke, which is admitted at the
bottom tbrough two circular orifices of
about 2 feet in diameter, one for each pair
of boilers. Water from the top falls through
the plate in a fine shower, and is discharged
through an 8-inch pipe at the bottom. The
upward current of smoke is maintained by
a Schiele’s exhauster of 13 inches diameter,
the distance traveled, owing to the obstruc-
tions caused by the diaphragms, being
about 51 feet. The nperture for the dis-
charge of the cooled smoke is about 12
inches in diameter. The supply of water
for the condenser is taken directly from the
discharge main of the pumping engine, and
afterwards flows off by the sdit. The ap-
paratus works well, no soot now being de-
posited in the flue drift; but the resistance
to the current is greater than was estimated,
and the exhauster and its 5 horse power en
gine,being insufficiently powerful to maintain
the flow at 8 proper speed,are to be replaced
by another of 15 horse power. The exhaust
steam from the engines is discharged into
the smoke drift, and contributes something
towards increasing the draft. The experi-
ments up to the present time show that the efficiency of this
class of condenser is dependent chiefly on the power of the
exhauster, on the distance traversed by the smoke, and the
perfect division of the water, and not to any great extent on
the quantity of water employed.

A New Elevated Rallway.,

A party of gentlemen, including several well known en-
gineers, recently visited the works of Messrs. Clarke, Reeves,
& Co., at Pheenixville, Pa,, in order to witness trials of a
new project for an elevated railroad, designed by General Roy
Stone for rapid transit purposes in this city. About S00 feet
of track, raised on posts, had been constructed, and this in-
cluded a curve of 00 feet radius. The engine and car rests
on a single rail, and are steadied by wheels bearing against

readors may anticipate something of mOre than ordinary

two rails placed below, 50 that there are really three tracks.
The locomotive was driven by
two rotary engines, The car
had two tiers of seats, and sc-
commodated 60 passengers. The
operation over the short space
was satisfactory,

The objections to the plan are
obviously to be found in the dif-
ficulty of arranging the switch-
es, and of causing one line to
cross another at the same level.
The advantages are its low cost,
about 100,000 per mile of sin-
gle track, its safety—for it is
impossible for the vehicles to
run off the track—and the fact
of its occupying n comparative-
ly small portion of the street.
These taken into consideration,
the plan is perhaps one of the
best of those based on the eloevated principle. The inven-
tor, we learn, is endeavoring to obtain the consent of the au-
thorities of this city to bulld an experimental section of some
600 foot in length along the street which crosses the City
Hall Park on the north side of the post office.

Tunkk times the weight in pounds per fathom equal®
the working load in hundredweights of good hempen rope
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BLACK COCKATO0S.
The gardens of the Zodlogieal Soclety, London, have recently
been enriched by the acquisition of the great black ockatoo of
Now Guinen and the adjacont islands, The structure and
habits of this bird render it one of the most remarkable of
its tribe, Its favorite food in its native state consists of the
keornel of the canary nut, which grows on a lofty forest tree
abundant in the islands where the birds are found. These
nuts are 80 excessively hard that it requires a very heavy
bammer to break them ; but they are readlly
opened by the extraordinary mandibles of
the bird, which, taking one in its bill and
holding it against the notch in the narrow
upper mandible by means of the singular,
horny - tipped cylindrical tongue, cuts anotch
in it by sawing the cutting front edge of the
lower mandible from side to side. This
done, it is enabled to break off a small piece
of the hard shell by a strong bite, and then,
with the long tip of the upper mandible, it
picks out the kernel plecomeal. The tongue
itself is very singular, being a bright red
cylinder with a horny black tip, and having
two roots diverging to each side of tho lower
jaw. The appearance of the bird is remark-
able. The bill is of lmmense size and
strength ; the head very large, possessed of
powerful muscles to wield the jaws, and
covered with a feathered crest. Than this
singular bird perhaps no living animal offers
a more striking example of the exact relation
that always exists between the structure of
an animal and its habits. It is evident that
the form of its extraordinary bill alone ena.
bles it to live upon a kernel that cannot be
obtained by aoy other bird.

The coloring of the animal is almost as re-
markable as its structure. Tbe entire plu-
mage is slaty black, powdered with the
white exeretion from the skin thatis so abundant in cocka-
toos, pigeons, and some other birds. The bare, skinny cheeks
aro of a blood-red color, varying in intensity with the health
and condition of the bird, The scientific name of the spe:
cies is mioroglossa aterrima.

THE IGUANA FAMILY,

The lizard tribe furnishes one of the most universal and
persistent types in all natural history. No country is en-
tirely without them, and none butthe very earliest geologi-
cal formations fail to furoish specimens of this remarkable
race. Of the ignanas, the characteristics are mainly the
horny scales which cover the body, and the toes, which are
distinot and free. The serrated crest along the ridgs of the
back is generally present; and
the teeth are usually set in a
common alveolus,butsometimes
they are attached to the free
edge of the jaw bone.

The specimen herewith re-
presented is a native of Austra-
lia, where eleven species of the
tribe have been found, all of
which are described in Dr.
Gray's catalogue. One obser-
vable feature is the long, coni-
cal tail, covered with overlap-
ping scales. The head is flat
and triaogulsr, and the small
scales covering the upper parts
of the body are intermixed
with a kind of thorny tuber-
cles, seen also along the back
of the body. The elevated crest
along the backbone is not found
in this instance, but the seales
all oyer the body are elongated
and sharp-pointed, so that the
animal is furnished with ample
exterior protection,

The color of the upper part
of the head, the feet, and the
lower part of the face s yel.
lowlsh ; the throat and the sides
of the neck nre of a deep black
color, and the sides of & brown.
ish hue; the back Is graylsh
brown, and the belly and chest
show yellowish spots surround-
od with eiroles of brownish black, on & cloar brown skin,

A Losson for Brakemen,

A rallroad brakeman, who had been celebrating his grand
fathor's birthday, was arraigned bifore a Detroit police court.,
“You rupon the cars, eh ¥’ saked the court, *“ Yeos, sir"”
**And you belong to that olass of men who open the door as the
train stops st Pontiao, xnd yell out * Upontynok " at the pas.
songors.” The man wias sllent, ‘It makes my hooes boil
to think how I've been used on these rullroads,” continued
His Honor. ** The seats are locked, the water cooler ampty,
the windows won't stay up, and every few minutes you open
the door and cry out ‘ Jawkun ' for Jackson, or ‘' Kla-zoo'
for Kslamazoo. [ belleve I'll mark you for six months.”
“ Ploano, sir—" protestod the prisoner, ‘1 must strike a
blow at this great evil somewhere, and I might as well com-
mence on you,” ‘' Pleass, alr, I was never here before and
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and chowed the corner of a blotting pad while ho reflocted,

for it. Now, sir, after this you want to andopt a differont
stylo. When tho train approaclion n station, you want Lo go
through the car 1iko n cat, smilo gontly, and say in qulot

tones: * Ladies nnd gentlomen, this train is now in the out-
nkirts of the beautiful city of Ypallanti, and such of you as
desire to step off will please make ready; aod way health

What an innovation that

and prosperity ever attend you.'

S T

THE GREAT BLACK COCEKAT00 OF REW GUINEA.

would be, sir! How the travelin publicg would rush for
your road! Will you do this,Mr. Wellington?" The prisoner
promised, and was allowed to go.

— -
Too Much ol & Good Thing.

Messrs. Smith and Potts,inventors of the ingenious adding
pencil which we illustrated and described a few weeks ago,
gend us a psthetic appeal to stop the avalanche of letters,
orders, and inquiries which haye poured in npon them since
the notice of their invention appeared in our columns. They
want the “ wholesale waste of stamps " arrested, because
they do not sell pencils, but only the rights to manufacture
them. We basten to comply with the request. Our readers,

it's my Yest drunk lo four years,” His Honor leaned back

excepting those desiring to purchase rights as aforesaid, wiil

=

m

within ten miles of London, | '
Finally ho said: “ Well,Ill let you go, though I'll be blamed “ i T Sl e SR

the present efforts to educate the birds prove successful, next
nummer will find an almost dally ocean mail in practical ope-
ration, ny it In belloved that the flight from continent to eon-
tinent can oanlly bo necomplinshed between sunrise In one he-
misphers and sunset in the other,

Recont Aretle Explorations,

The Pandors, & small screw steamer which loft England
for the arctlc regions in search of relies of
the ill-fated Franklin expedition, rocently
roturned to Portsmouth after & brief but
oventful voyage of three months durstion,
Following Sir John Franklin's track, the ves.
4 sel, after leaving Upernavik, steamed 1o the
weostward and penetrated further in that di-
roction than any other ship has yet succeeded
In doing. A yncht, abandoned by Sir James
Ross, was found beached and in fair condi-
tion; and the storehouse built by the same
explorer, together with the graves of some of
Fraoklin's men, were visited. The Pandora
briogs back the news that the Alert and Dis-
covery, of the British expedition, are now in
Smith’s Sound, and that there are indications
that that body of water is comparatively free
from ice,

The ease with which the Pandors, smallas
she is, accomplished so long a journey—one
which Franklin, with his sailing ships, occa-
pied two years in performing—in the brief
period abovementioned, sugurs well for the
success of Captain Nares. The efficacy of
steam is fully shown: and as the Polaris
hardly merited the designation of a steamer,
the Pandora is really the first 1o prove what
even moderately powerful engines will do to-
ward breaking through the ice floes. With
the channel as open as is reported, and driven
on by their strong machinery, it is not impossible to believe
that the Alert and Discovery huave already attained the bor-
ders of the open polar sea.

Now Life«Preserving Mattress,

Interesting trials of the Gay safety mattress were lately
made at tho Maritime Exhibition, Paris. This matiress folds
in two, longitudinally, forming a double belt. with attach-
ments to fasten it to the person in such & way that it cannot
possibly be displaced. It 1s formed of 2 double row of dou-
dins, or ‘* sausages,” made of cork cuttings tightly com-
pressed by machinery within a waterproof impermeable case,

'nnd the whole covered and incased in No. 7 canvas. The
cork ribs are aboat S or 9 inches wide, and half that in thick-
ness. The whole forms a mat
tress, one like which is intended

AN AUSTRALIAN IGUANA,

ploase stop thiv reclkloss ** waste." Thoere are plonty of in
vontors and manufacturers who waot thele lottors, Those
who have written to the above parties without getiing their
ordors filled are advised to consult our advertising columns
and the 1llustrated inventions which appear in esch issue of
the paper. They will always find some new article in which
they can invest to advantage.
—— - > -
A Trapsatlantio Plgoon Fost. ]

Fxperiments are now In progress in Eogland, In training
a varloty of carrler pigeon indigenous to lonland, the object
belng to establish, If possible, a pigeon transatiantio mail
botwoen the United Btates and England, The bird is of
great docllity, intelligence, and spirlt, and Is naturally ocean
homing. Its speed s over 150 miles por hour, and It in sald
tobo able to return to its habitation from any part of the
world. A palr of these pigeons recontly earried despatches

from Paris o a lonely spotin & wild and rocky part of Kent,

to be placed in each sallor's bam-
mock, cot, or berth, it makesa
bed which, contrary to what
might be expected, is elastic and
easy to lie on. Its weight is
about 64 1bs., and it suffices to
sustain in water the weight ot
four men, 50 as to save their
lives, as was conclusively shown
by the experiments on this oc-
casion.

The celerity with which this
valuable aid can be rendered
available was shown by the fact
that & man lylng thereon in the
hammock, on a given sigoal,
drew out the safety mattress,
arranged and put it on, fasten.
ing it perfectly, and jumped into
the water, a 1 within the space
of three quarters of & minute,
Thus every one on board a ship
may have at lmmediate com-
mand, in case of accldent, the
moans of enabling him or her
to float without other aid ln the
water, oven assisting others, and
%0 to await the arrival of further
ald, by ships or boats; thus ma-
terlally multiplying the chances
of safety, which, after all, is
the uunost that can certainly be
attained, be the lifesaving ap-
paratas what it will,

Another important point {n this appliance s that, ax was
also shown, the motion of the llmbs, as In swimming, are
ontirely free and unfettered by the mattress, when thus
used as a clncture; moreover, in case of wreck and belng
cast ashore, this appliance is calculated to afford great pro
tection to the body, and mitigate the shock if the wearer be
thrown by the waves against a rock or beach ; or should any
one or more of the separate cork ribs be cut or damaged in
any way by suoh collision, being independent, the cineture
as & whole retains (ts buoyancy and life saving power unlm
paired.

@
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Avrren filing a saw, place it on & lovel board and pass »
whetstone over the side of the teeth until all the wire edge
Ip off them. This will make the saw cuat true and swmooth,
and it will remain sharp longer. The saw must be set true
with & saw sot
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ASTRONOMICAL NOTES,
OBSERVATORY OF VAssAn COLLEOE.
The computations and some of the observations in the
following notes are from students in the astronomical de-
The times of risings and settings of planets are
but sufficiently accurate to enable an ordinary

observer to find the objects mentioned. M. M.
Positions of Planets for November, 18735,
Mercury.

Mercury rises on the 1st of November at 6h. Sm. A. M,
and sots at 4b. 87m. P. M. On the 30th, Mercury rises at 5h.
58m. A. M., and sets at 8h. 45m. P. M.

Mercury should be looked for about the middle of the
month, in the early morning, south of east. It will rise
some time before the sun, and may be known by its soft
white light.

Venus,

On the 1st of November, Venus rises at 7h. 28m. A. M,
and sets at 5h, 20m. P. M. On the 8Cth of November, Venus
rises at 8h, 89m. A. M., and sets at 5h. 27m. P. M. It should
be looked for after sunset, a little south of the place where
the sun was last ssen.

Mars.

On the 1st of November, Mars rises at 1h. 12m. P. M.,
and sets at 10h. 83m. P. M. On the 80th, Mars rises a little
after noon, and sets at 10b. 27m, P. M.

Mars can be seen from night to night to change its place
among the fixed stars. Its path has lain among the stars of
Sagittarius and Capricornus, and in November it reaches the
smaller starsof Aguarivs. Mars and Saturn are in conjunc-
tion on the 21st,

Jupiter,

Jupiter is very unfavorably situated for obsorvation. It
rises at 6h. 48m. A. M., and sets at 5h. 2m. P. M. on Novem.
ber 1st. On November 30th, it rises at 5h. 20m. A. M., and
sets at 8h. 25m. P. M.

Saturn.

Although low in altitude, Saturn is still well situated for
recognition, On the 1st, it rises at 1h. 46m. P. M., and sets
ot 11h, 46m. P. M. On the 30th, Saturn rises at 11h, 55m,
A. M., and sets at 9h. 57m. P. M,

On the 21st Mars and Saturn are in conjunction; Saturn is
a fow minutes of arc above Mars. They can be seen direct-
1y south at about half past five at an altitude (in this lati.
tude) of 323",

Uranus,

On the 1st, Uranus rises at 11h.47m. A. M., and sets at 1h.
41m. P. M. of the next day. On the 80th, Uranus rises at
9h. 45m. P. M, and setsat 11h. 48m. P. M. of the next day.
Itis among the small stars of Leo, which rise before the well
known stars of the Sickle,

(P Neptune.

Neptune rises at 4h. 38m. P. M. on the 1st, and sets at Gh.
52m. A. M. Ongthe 30th, Neptune rizes at 2h. 48m. P. M.,
and sets st 8h. 56m. next morning. Itis so remote that it
cannot be seen without the aid of s good telescope.

Sun Spots,

The report is from September 20 to October 20, inclusive.
The picture of September 20 shows a group of spots near
the center. In the photographs of September 30, October 2,
and October 4, the only change shown is that caused by the
revolution of the sun on its axis. On October 5 this group
was still visible with a glass, while another groap and two
small spots, near the center, which had not been seen the
day before, were observed,

Photographing and observations of the sun were inter-
rapted by clonds from October 4 to October 8; and from that
date to October 19, no spots have been seen.

The picture of October 20 shows, near the eastern limb,
two eloogated spots, followed by two very small ones.

Cork-Leather—A New Fabrie,

M. Horeau exhibits, at the French Maritime Exhibition,
what may be regarded as & new fabric, under the name of
ewir-lizge, or cork-lesther, which possesses a somewhat re.
markable combination of qualities, adspting it for many and
various specisl applications and uses, of which the most im-
portant relates to military equipments. COuir lidge, as its
name implies, is prepared mainly from cork, and has all the
characteristics of lesther, for which primarily itis a substi.
fute; its most singular peculiarity consists in the change
operated in the cork by the treatmentadopted. Thin sheets,
or pieces of cork, are covered on each side by an extremely
fine india rubber skin, with any ordinary textile fabric out-
tide of all, the whole becoming one gquas homogeneous tis-
sae; and whereas the cork sheets in their primal condition
Are porous and penetrable by water, friable and brittle, and
endowed with very little strength and cohesion, having only
the positive qualities of lightness and non.conduction of
heat: yet when treated as above described, the resulting
product, ewir-lifge, is extremely supple, and, so to say, mal
leable, endowed with great streogth 1o resist tensile strain,
and, while retaining its comparstive lightness and impene.
trability to heat, it is rendered waterproof and impermeable
1o moisture. This new material may be crampled up, rubbed
and wrang like Yinen and calieo in the wash, doubled up any
number of times and hammered with a mallet, without in.
jury; the interlor web of cork, which Is the basis of the
fabric, wnelther cracks nor tears In any way, but pro.
sorves its unity and entirety. In regard to Iis waterproof
character, the experimentum in corpore vilo \x perfectly con.
clusive; boots, shoes, and other articlos, formed out of oulr
Hiége, are ween swimming in water, without the wet penotrat.’

Ing, or at all doteriorating them ; aquaria are formed of eudr.
li€ge, either in one plece or in several ploces, nown together,

Scientific Admerican,

and there is no penetration, no exudation, no trace of mols.
ture on the external surface, nor leakage at the seams, In
evidence of the strength of the material, a weight of noarly
balf & tun remains suspended indefinitaly by a strap about
9 inches in width and } inch in thickness, which has an
external ressmblance to leather, but is only ewir-lidge.
Exterpally, sccording to the textile material used in com.
bination with the cork, the appearance varies, resembliog
leather, American cloth, macitosh, or other waterproof
materials, but endowed with far superior qualities,
——o
EARTH PITS,

The object of a cold pit is to get heat from the earth be-
low and to shut out the cold above, The degres of heat thus
obtained will vary with the shape. A broad sash, for In.
stance, which rests on the top of the ground, with the sides
of the frame considerably exposed, nud where the warmth
of the earth comes up only from the bottom of the shallow
space, will afford only partial protection, and mny be em.
ployed to cover half hardy planw. In Fig, 2, while the
glass is much less exposed to the sweep of winds by being
nearer the earth’s surface, and the sides of the frame are
banked up and protected, there are three times the warmth
derived from the earth at the two sides as well as on the bot-
tom. To this style of pit, the drawings of which we take
from the Albany Cultivator, may well be given the name of
earth pit. By covering the glass sufficiently with mats, ete.,
in severe weather, such a pit as this will preserve plants
from great cold. Fig. 1represents a good pit, so arranged
that the attendant may enter through a door at the end and

Fig. 1,

Fig. 2.

Earth Pit with Sunken Walk,
pass through the whole length. Such a pit may be from 10
to 12 feet wide, and of any desired length. One of the first
requisites of a pit is perfect drainage.

FLOWER POTS.

As many of our readers, agriculturists and others, live far
from the large cities, and have to depend on their own skill
for many minor articles of household economy, a few simple
directions for msking flower pots will be useful to them.
They are published by Mr. McIntyre, gardener in one of the
London parks, in the Journal of Horticulture.

Fig. 1 is the model, which is made of tin, copper, or zinc,
either of the two latter being cheaper in the long run. Itis
2} inches in width at the top and 1§ inches at the bottom,
inside measure, and about 2} inches in depth., Fig. 2 is the
pot when made. Fig. 3 is the bolt, which is about 5 inches
in length of half inch round iron, to which is soldered a
shield of stout tin an inch in diameter; this shield is an inch
from the end of the bolt. Fig. 4 is the mold (inverted), which
is made of wood ; the size of the plug is 1§ inches across the
top, and 1 inch across the bottom, and 24 inches deep.
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The composition of which the pots are molded may consist
of various ingredients, provided they do not destroy Its ad.
hesive character. Strong loam, of the fat greasy kind, as
we believe it is termed, is the best staple, and to this is add-
ed a little leaf mold and cow dung. Cocoa nut fiber (not
the dust), wool threads, fragments of straw, hay and chopped
turf, may also be mixed with the mass, which must be tho-
roughly incorporated, and worked up to the proper consis-
tence with water. In making the pots a hole Is made in the
bench, through which the spindle of the bolt, Fig, 3, passes,
haviog previously been put through the hole in the model,
Fig. 1. Bome of the composition is then placed in the mo-
del, pressing it around the edges, but always taking care to
bave a superfiuity of the composition. The plug, Fig. 4, In
then placed in the center of the modol, a alight indentation
in its bottom being made to fit over the end of the spindle of
the bolt, Fig. 8. The plug Is then pressed home, and turned
gently to the right, while the model Is turned to the left.
The superfluous composition is then removed with a kuife,
and the pot removed by pushing up the bolt, If the Compo-

sition is at all sticky, It will be found adyisable to dip the
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ter will also requirean occasional dip. The pots as molded
are placed in an oven, or in the hot sun, where they speedily
dry, and if the ccmposition has been well tempered they
will stand a good deal of storing. Thedimensions given are
only approximate, and for small pots; other sizes can easily
be estimated from them, and the thickness of the pots can
be varied to suit the wants, or aceording to the judgment, of
the maker. When well made and of proper materialy, thess
pots will stand the winter and spring in frames, though the
roots of the plants often work through them. Of course,
when bedding out, the pot is put in the ground as we!l as
the plant, and thus, while avoidiog any check from shifting,
the plants are provided by the rapid softening of the pot in
the damp soil with food which they speedily appropriate.
These pots are so easily made, and the implements cost so
little, that we recommend & trial of them to all who practise
the bedding-out system.

o
-

The Brotherhood of Locomotive Enginecers,

The annual convention of the Grand Internstional Divi-
slon of the Brotherhood of Locomotive Engineers opened at
Irving Hall, in this city, on the 20th of October. The at-
tendance was large, including delegates from all parts of
the United States and Cannda. An address of welcome was
delivered by Mr. Clarkson N. Potter, which was responded
to by First Girand Engineer F. 8, Ingraham, of Ohio. Grand
Chief Eogineer Arthur, of Cleveland, in his opening speech
noted the growth of the brotherbood, and very justly con
demned the efforts which some railroad mansgements have
directed toward lowering the wages of the engineers. He
mentioned several cases of dissgreement between railroad
authorities and engineers which had been amicably settled
through the arbitration of the Bociety.

Occupation of New Houses,

It is possible to avoid danger from dampness of new
houses by passing air throngh them rapidly enough to pre.
vent its becoming saturated with moisture. Air which con-
tains no watery vapor is neither pleasant nor wholesome.
It should be two thirds saturated; and if this proportion be
not much exceeded no injury can arise from such vapor only,
and there seems no reason why, if it be derived from a damp
wall, it should beinjorious if not in excess—that is, if the
air be changed rapidly enough to prevent it becoming too
damp.

DECISIONS OF THE COURTS.

United States Circult Court.,»~Southern District of
New York,
PATEST PLANER MACHINE —II. D, STOVER ANDJ, A . FAY & OO, PO K 5,
NALSTED AND 0. W. MERKITT.
{1a equity.—Before Shipman, J.—Declded August, 1935, ]

Sn! o 22
m a bill in equity praying for an injunction and an account, asd s
founded upon letters patent of the U States, for an Improvement in
Plaaing Machines, which run was {ssued to Heory D, Sto
complainants, on i:!‘ya. ‘61, The other complainants, J. A Fay & Co.,
Are a corporation the assignees and owners of an andivided balf inter-
est [n 80 much of the pateat and of the lnvention covered thereby as is em-
bodled ;:'l‘?e‘luh'm clalm of sald patent. The amignment was executed
Septem €
e third latm "of the patent of H D. Stover—Improvement io planing
machines, Jul& 23, 1861 —namely, ** The arrangement of matching cutters to
be adjusted laterally with each other and vertically upon the bedpiece,
nnnunlLy as described, in combination with the pl »0 that the n Ing
and matehing of the plece may both proceed at the same time, or elther the
plla'ﬂﬁ {my be done separately, whether the platen be made
n:onb e with the plece secured |bnﬂ:pon or the platen be fixed and the

eld valid,
The clalm, though not expressed with aceuracy, should be construed we

res -ufﬁ raleat eal,

The Inventor !numlg‘d'lo claim s surfacing and matching machine, in
which the matching culters were sted laterally and vertically, In ocom-
bination with the platen, and were soadjustable vertiesally that the match-
;n“c mechanism eonlgeb‘e mechanically dropped below the platen when sur-

| was o one.
Tﬁ.c‘nonble or fixed character of the platen la not a mz part of the
::n.’momcu to which the third claim relstes, and might have omitted

The term ** matching-cutters'' {n the claim signifies ** matehing mechan-
fam ;" Mwhemm bzelh Merriam machine,in which the mateh-
ing spindies alone are dropped below the bed, the heads with the cutting
bl;d.u baving been runtt:vd . " -

) mrronucnruur of a mmnuueouhl.’ averred un-

der oath in the DM of complaint, and the same loh %h‘ in the
called for: Held,

pleadl -

, but slmply proof bﬁ the fact of In-
'“;“: hn'o:{ll:’:d.:;m WIQ mplml
%51 Pulier, tor defendants. )

Inventions Patented In Eopgland by Americans,
{Complied from the Commissioners of Patenta' Journal.)
From Septembder 10 to September 0, 1873, inclustve,
A Exoixe.—A, K. Rider, Walden, §¥. Y,
Barx Hoor, Booxie, xvo.—J. M. Seymour, Newark, N, J.
Brastive Powpen, —H, Courtellle, Now York efty.
BorLes Fonxaon.~Z. §, Durfee, Now York eity.
Brrrox Fastexes. —Z, Young, Phlladeliphia, Pa.
Canixxr, x1o,—~H. Smith, Jamestown, N, Y,
Coxrnessixe Ixoors, x10.—G. W, Milings, Cleveland, Ohlo,
CourrEssixg Somar Merat.—L. J. Atwood, Waterbury, Conn,
Comsxr Sraixa, 2ro.—H. Kellogg, Milford, Conn,
Gexenarixe Ozoxe.—F, W, Bartlett, Buffalo, N, ¥,
Hanvesten.—8, Johnston, Broekport, N, Y,
fxares.—~A. H. Mershon, Philadelphia, Pa,
Hyorooarnox Fumxace.—KR. B, Borland, New York elty.
Loox.—C, H. Chapman, Shirley, Mass,
Lowenixa Doars.—). Ferguson, Chieago, 1.
Maonrro-ELEoTRio MACHINE. . B, Faller, Nrookiyn, N, Y., et
Maxixe Gas W, H, Spencor, Rrookiyn, N, Y,
Prisox Aranw, xro.~J. B, Cook of a/,, Memphis, Tonn,
Puxr.~J. N. Rowe, Rockland, Me.
Pemirving Gas.—P. Sweeney, Xow York olty,
RatLway Branixo. B, M, Livermore, New York elty,
Rerntoxxaron.—I. Allegreit!, Now York oity.
Reronr Lio, xve.~H, Collinson, Noston, Mass,
HeEp Drint,—W, A, MeClintook, Pittsteld, 11,
SEwixG Boors, x10.~C, Goodyear, Jr., New Rochelle, N, Y,
SEwino Maonixe,~C, 8, Cashman o al,, Fhlladeolphia, Pa,
Boar. —8. 8. Lewls (of Nrookiyn, Mass,), London, Eagland, «f al
STrroniNe Books, ¥ro, <11, G, Thompson, Milford, Conn,
Tack-RoLtixo Maonixe. ~H. A, Willlams, West Modway, Mass
Tyre-SErrine Maonine,—~A. O, Riohards, Xew York elty,
VALYE W, I, Chisholm, Cleveland, Ohlo,
Veurone SpmiNa, 0, Godloy, Phllsdelphia, Pa,
Waaox, xro.«G, P, Carr, Altoons, Ps.
Waron, ¥ro.~A, 0, Potter, Chloago, 111,
Waroine Cuarx, 2o, ~PFittaburgh Chaln Company, Pa,

plug In water bofore pressing It into the model, and the lat-

Wiery, 0, Levorioh, Now York olty,
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Hecent Amevican and forelgn Patents,

NEW TEXTILE MACHINERY.

IMPROVED WEFT STOP MECHANISM,

Thomas Isherwood, Westerly, R. 1. —This is & novel weltatop mo-
tion, wheroby the tension of the werlt ngainst the feelors, wholnn:l‘:)o
shuttle flies from Hox Lo box, and during the tme the lnttor ts golng
baok, will actunte skl feolers, In tho absonco of the weft, this
dovice caused tho shipper to bo thrown off baif a rovolution Booner
than when the action s caused by the woft bolng carrfed against
the feolors by the reed, thereby stopping the loom In the rame plok
0 which the weft breaks. Iy this means both loss of time and
weaste of yarn will be saved, as all the ploks mado in fanoy looms
uslng two or more shuttios, aftor the hreak, havo to be taken out by
the weaver, Tt Is also dealgned to bo wo contrived that It will not be
{0 tho way of the weaver in taking out and putting fo the shutties,

MACHINE FOR FORMING IMUTATION BUTTON HOLES.
John Kenny, Dover Rond, Bogland.—"I'his maohine Includes thir-
teon now dovices, and (s Intended for employment by shoemnkors
and other workers in leather,  1ts objeot 14 to form s corded button-
hole b, and this (s done by cutting a strip of leather lnto sections
with slotted ends, npplying a cord across the middle of each seotion,
:;‘.d %0 tightoning the cord, and compressing the whole betwoeen
s,

NEW AGRICULTURAL INVENTIONS,

IMPROVED COMBINED CULTIVATOR AND ITARROW,

Isano P, Plokoring, Tablo Grove, HL-Tho standard of tho plow
stook has u hoad mado In two parts, bolted togethor for the recop-
tion of the movable teoth. The latter are pointed at ono end, and
shovel shaped at the other, so that elther end may bo employed. To
form a cultivator, one, two, or more heads may be used, and four,
moro or less, heads may bo usod to form a harrow.

IMPROVED REVERSIBLE PLOW,

Myron R. Hubbell, Wolcott, Vt.—This Is an Improved reversible
plow which is 80 constraoted that the polntof draft attachment may
bo changed from one side of the beam to the other by the operntion
of turning the mold bonrd. The novelty Is found In the mode of
connecting the draft rod and mold board, which is quite Ingenious.

IMPROVED CHURN,

Ellas Groat, Napa, Cal.—In this churn the dasher consists of two
osclliating comb shaped frames, the fingers of which swing between
oach other, so as to effect very great agitation of tho cream in a
simple way. There 8 u luted or corrugated contrivance of the fin-
gers or beaters, which greatly inoreases thelr efMicioncy, and also
simple and novel devices for disconnecting the shafts readily, to
allow of taking out tho beaters and putting them in, as is requislte
for cleaning out the churn,

IMPROVED MIDDLINGS FURIFIER,

Alvia F. Ordway, Deaver Dam, Wis.—The middlings are admitted
to an inclined mok at the lower end of the air trunk. As they slide
down this rack and o become spread out, a blast of air from be-
oeath carries them up through a series of inclined racks (n the
trunk, which gives thom a zigzag motion. On leaving the trunk the
pacticles bave a rotary movement, and come in contact with a ver-
tieal partit'on, around which the light materinls pass to a fan blower,
while the flour falls and escapes through a spout.

IMPROVED FEEDER FOR THRASHING MACHINES,

Alexander Washington Lookbart, Sacramento, Cal,~The feed
arms rest upon the inciined feed table, and are notohed at thelr
upper edges and tapored to thelr lower ends. By means of eccen-
trics they are given s to-and-fro motion In opposite directions, so
that as they move downward they will push the grain to the thrash-
ing cylinder, but will not carry the grain with them when they
move upward.

IMPROVED SEEDLINGS IF'ULLER,

John 8. Swaney, Murengo, lowa.—To the shaft at one sido of its
oonter is attached a polygonal hub, haviog eight sides, to the faces
of which are hioged an equal number of Jaws, which ure made in
the form of sectors, and which togoether form n wheel. These Jaws,
as the machine is drawn along, grasp the plants and lift them up by
the roots, holding the same by pressing sguinst the rim of a wheel.
Then a wedge enters between the jaws and wheel, and forces the
former outward, causiog them to drop the plants, which fall upon a
receiver, where they are removed and bound In bunches.

IMPROVED WHEEL FLOW,

Jumes Flow, Pllot Polnt, Tex.—%he plow framo Is arranged with
one slde longitudionlly adjustable upon the axle, and the plow
beam is slotted and 80 combined with guides that the plow may be
gugod to take more or less land as desired.

NEW MECHANICAL' AND ENGINEERING INVENTIONS.

IMPROVED SLIDE REST FOR METAL TURNING LATIES,

(leorge F. Dallou, Pawtucket, R. L, assignor to Heary N. Fisber
und John B, Whitcomb, Waltham, Mass.—Tho slot in the stationary
purt of the ordinary slido rest Is usually cored out at one part sufll-
clently to insert the nut, which s then attached to the slide by
sorews after the same i8 in pluce. In the present Inventfon the slot
and also the nut chamber are extended to the end of the stationary
part, 8o that the shank and nut can bo slid into place at the samo
time thut the slide s put on. The idea 18 to admit of the slide rest
belng easily taken off or pluced In position without detachiog tho
nut.

IMPROVED OBCILLATING JOINT FOR PITMAN CONNECTIONS.

Albert K, 8mith, Nebraskn, Obio,—This {8 n now mechunical de-
vico of which It would be difficlut to convey i olonr Jden without
the ald of drawlings. It i adapted to the connection of n pitman
and the object to be moved, alko to a crank pin, It is caslly do-
tachable, and mado so that any sluck occasioned by wear cun casily
Lo tuken up,

IMPROVED PIFE TONGH,

Alexander McDonuld, Hallfux, Canada.~The fixed jaw, which ls
the largor, has a hooked end. The forward end of tho movable Jaw
Is V-ahnped and corroguted. The Jaw last mentioned 1s attached to
the stationary jaw by pivoted bars, which nre governed by a sot
Berew, so that tho spaoo botween the Jaws mny be urranged for dif-
foront sizes of pipe. The construction genorally 18 such s to scoure
A largo gain in loverago.

IMPROVED SUCKER ROD SOUKET.

Plympton E. Jeaks, Petrolia City, Pa.—Tuls Is a new ipstrument
for extraeting pleces of broken socket rods from ofl wells. It ter-
minates ln & sooket which fits down over the plece; thon a wodge Is
foroed down which jams the plece between It and the socket walls,
onabling the fragment to be caslly lifted out.

IMPROYED PISTON ROD STUFFING-DOX,
Josoph M, Bearle, Btanhopo, N.J.~This Is a self-adjusting packing
vox for piston rode, and the ossential feature is u conlcally
oup which, impelled by n spirl spring, acts agalost the natural exit

IMPROVED OILER YOR CHANK WHINTS,

Charios Kurth, Chattancogs, Teun,— A Pipe leads from an of) ro-
coptacie ta a bore In the orank pin. Sald bore has 4 branch at right
Anglos, which extends to the surfuce of the pia, The oll runs from
the vessol Into the pin, mod at the lower half of ench rovolution of
the lntter esonpos 80 that n continuous supply s furnished o the
ook without necosituting the stoppage of the onging,

IMEROVED TUNN KL,
Olnoy 1), Dowd, Now York uity,

This Inventor proposes (o von-
ml'uol i tunnel of narrow seotions of olliptical tube, the shape belng
soleotad on nocount of the facdlity which It offors of transporting

the seotions to be wdded, through other sections ready In position.

Ho provides moeans for currying the soctlovs on trucks through the
tunnel, also a means of fastoning the scotions and puoking them,
and nlso n contrivanoce for holding the cage or case employed in ad-

vance of the wall for diggiog out the bore from bel prossed
" k
by the pressure on the head of the onno, bl

al - IMPROVED AL VALVE vOR UM,
mon Smith and Isano 8 Colllng, Mauoch Chunk, Pa,—The objoe
W U J v t
horo I8 to furnish alr to the pump and rollove Il'n! stenln, und to
FAVO wonr on tho valves, eto » by proventing pounding. This is done
by n valve, sultably arranged in the plug usually inserted o the
pump chamber for drawlng off the water, This vulve Is governed

b’ W #pring, and (s pl.’ may bo regulated. At onch stroke of the
Platon It rises and admits a small quantity of alr,

IMPROVED CAN COUPLING,

Lowls 8ibley, Ramapo, N, Y,~On one deawhond Iy o vertioal
alotted plate. The other has un nrrow headod rod provided with o
welghted nrm attached at right nogles to It axis,. Whon the arrow
hend 1s vortieal, it easlly onters the slot, tho welghted lover nrm
belng ralsed.  Dropping the lover turns the arrow, which thus en-
gages in the plate. Thoe principal ndvantage Is offered in the speedy
maaner in which cars can bo uncouplod.

IMPROVED CAR STARTER,

Thomas Murgatroyd, 8t. Joseph, Mo., assignor to himself and Fer-
dinand Schoen, of same pluce.~There Is n muin lever provided with
8 hook whioh fits on the axle. To this lever another lover Is ply-
oted, nnd this last has o forked end which bites into the flango of
tho car wheel, turning the samo upward, aod so sturting the car,

oy

NEW HOUSEHOLD ARTICLES.

IMPROVED SPRING ROCKING CHAIR,

Stephen Fallon, Brooklyn, N. Y.~This {s a rocking chalr minus
rookers—the places of which are supplied by colled springs which
support the seat. The springs are attached to a round whioh crosses
the pedestal, aud nro provided with simple devices wheroby thelr
tension may be quiokly ndjusted,

IMPROVED CLOTIEES DRYER,

Harrlson V. Osborne and Robert Hay, Trenton, Mo,~This aims at
tho abolition of that unwicldy article of kitchen furniture the
clothes horse, and substitutes therefor a neat rack composed of
bars separated by washors and pivoted upon a vortical plo, which,
by a suitable bracket, Is secured to the wall,

IMPROVED PILLOW.

Gardoer T. Barker, Pittafiold, Mass.—This is simply a sack made
in two compartments. In one, which forms the upper side of the
plllow, feathers or similar materinls are placed ; the other and larger
division is left empty, to be filled with dry leaves or sticks, the de-
vice being primarily intended as a cony in the camp.

IMPROVED PORTABLE LUNCH HEATER.

Maria Dradley, New York city.—Mrs. Bradley offers to workmen
who carry their dinners with them to the shop a simple means of
keoping their meals hot, and bence rendering them much more pal-
atable. The device Is a paill divided into several compartments for
various kinds of food, and containing a receptacle having a chim-
ney for the reception of a lamp, by which the contents can be
quickly warmed.

IMPROVED DOOR CHECK,

Edwin 8. Grauel, Dayton, Ohlo~This I8 a slidiog spring-acted
plunger, with hinged head plece and rubber extension, that is
thrown by a projecting plo into contact with the tloor, and retained
by the ends of the head plece locking into ratchet teeth of the
casing, the rubber belng drawn back into the caslog on closing the
door. The object is to hold the door open at any desired point, for
whioh purpose the dovico scoms well adapted.

IMPROVED BEWING MACHINE CASTER,
Bononl P, Pratt, Chicago, 11,~This inventor has dovised o caster
combined with a simple shoo apd frame, so that it can bo easily
clamped to the feet of sewing machines unprovided with casters.
The same invention would probably nnswer well for ohalrs or any
other article to which it could be applied.

IMPROVED BED DUG TRAP.

Edmund G. Watking, Georgetown, Cal. assignor to James B,
Watking, same place.~This Is a new ldea for the extermination of
bed bugs. Instead of polsoning them, this inyentor makes a trap in
which there aro severnl cells or seotions. In (heso dark holes the
bugs aro sure to gongrogate, and then all that romaivg Is to remove
the apparatus and treat tho Inmates to any form of death which
rovenge may dictate,

IMPPROVED ASH AN,
James M. McHelm, Carlisle, Ky.~—This is an ush pan, an ash sifter,
a poker, and a shelf for heating lrons, ull combined In one. The
pokor is worked by a handle from outside, whioh causes It to riso
up botween the bars. The shelf for the lrons Is attuched to the
fenmo which supports tho sah sifter Just above tho ash pan, which
lust 19 In the form of the drawor.

IMITOVED CRADLE,
Josuph 1. Nelbach, Utica, N, Y.~8priogs koop the rockors in
plioo upon the edges of a podestal frame, und also bold the oradle
from upsotting in caso n child should attempt to olimb in or out.

IMPROVED KTOVE LEG,
I A. Lovejoy, Denver, Col. Tor —In this device, the Inventor
provides a really needed Improvement fn the moeans of Mstening
stovo legs In place, for at present, whon a stove Is ll!ud. Eho logs
frequently full out. In the present (nventlon, ¥ pro-
Jootions are made on tho undorwide of the hearth plate, and into

thoso & ouryvod and braced tongue from the leg Ughtly Nta,

IMPROVED SOFA DEDSTEAD,
John B, Kline, Cinofnnatd, Ohio.~This loungo 18 s0 construoted
that it may bo convorted into a bodstoad by pulling out the seat
sootion, and then swinging up to the lovel of tho latter a supple-
mentary sootion whioh Is storod away underneath, The wholo
takes up but little space.
IMPROVED KITCDEN CABINET.

Holt, Minne is, Minn,—This ia & cablnot contalning re-
mﬁm for n'urly ov.ﬁtuu used 1o tho kitoben, all stowed away
i the smalest space., Thero is an tron board, & dish cupboard,
drawers for tlour, ote., for spioos and for outlory—a bread board, &
knifo soourer, a grater, and A vegotable outter, Pesidos all these,
there are closets for storing large articles, and good slsod drawers

of tho steam. Thoe idea s to obviste the continual scrowing up of
the box to prevent lonknge.

for tablo lnea,

IMPFROVED WASHING MACHINE,
Thomas 1. Kirkwood, Dublin, Ind, —~The body s hang on trun-
nlons, to adapt it to oscillate, xnd thus press or squeezo the clothes
botween & vertical stationary dasher and fixed sbutments of the
box, Baok side of the box works Independently of the other ride,
and can bo Independently oporatad. The return stroke, usoslly
lowt on ordinary machines, Is utilized in this by working tho gar-
mwents in the second compartment, There are soveral othor usofu
points which tend to adapt the maohine to fts eapecial purpose, and
L ooonomize the power npplied.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WHIFFLETREE.
Patrick McGlow, Des Molner, lowa.—~This Invention obyiates the
nocossity of giving the trace a sharp bend or twist in attaching it to,
and dotaohing It from, the whitfletroe. The trace is attached Lo

hooks on the end of the tree, after passing through stout straps,
sooured Lo the forward side of the same,

IMPROVED PLANER CUTTER SHARPENER.

Garry Manvel, Rochester, N. Y.~Ia this device the cutter is fas-
toned in Jolnted clamps so that it can by swayed forward and back-
ward rolatively to the stone, 50 as 10 vary its bevel. There lsn
wolghted lover for pressing the cutter on the stone, and other use-
ful attachments for adjusting, ete.

IMPROVED CARRIAGE SPRING.

John Frodenburgh, Greene, N, Y., assignor to himself and J. ¥,
Smith, same pluce,~This Is o wmple torsdonal spring for vehicles
composod of a steol rod socketed st both ends rigidly to lever arms
swinging In opposite direction from each other. The effect Is to

creato s torslonal strain In the steel rod, through the separating of
the lover arms.

IMPFROVED MACHINE FOR JOINTISG STAVES.
Denjamin Darker, Ellsworth, Me.—This machine, of which a good
1den t be obtained without detalled drawings, Is the first which
has beon Invented for rapidly polating muachine staves with bevels
und bilges perfectly proportioned to thelr different widths, It adds
ono more to the category of barrel-making machines which of late
years have completely revolutionized the cooper’s trade.

IMPROVED BUCK.-SAW FRAME.,

Porter B. Towle, Haverhill, Mass.—In this Invention Is given s
new way of makiog substaotial saw frames. Three nearly struight
pleces of wood are joined by corner pleces of metal inserted in slots
in the end, and nails are inserted through both wood and plates.

IMPROVED ELEIGIL
Robert B. Parks, of Princeton, I, assignor to himself and Jobhn
R, Parks, same place.—We have here a sleigh made without tenons,
mortised, or Joints, and consequently, being free from these sources
of weakness, it {s without doubt a strong and substantial vehicle.
The supporting frames with runners and braces are made of a sin-
gle plece, elther wood or metal, and are attached to the seat.

IMPROVED REIN HOLDER.

Hugh Gilmore and Joseph T. Spencer, St. Louts, Mo.~ This hitch-
ing attuchment is applied to the bind axle of & vehicle, and made to
gear with cogs on the bub of the hind wheel, by the action of & piv-
oted foot lover at the front part or dash board, whbich causes
a hitching line connected to the bridle bits to be wound up and
tightened, so that the horses are brought to a stop by the automatic
action of the wheels on the hitching mechanism. This does away
with the ordinary hitching deviees, and at the same time offers
a handy means of controlling runaway borses.

IMPROVED CHILDREN'S CARRIAGE.

Leonard B. Harrington, Jr., Boston, Mass.— This inventor has de-
vised & new way of constructing the body of children's carriages so
that the same is self-supporting, without the ald of ribs, stays, or
framo work In the inside. This is done by sn outside rib on the
edges. The appearance of the body is improved, and beat wood
may bo used In its manufacture.

NEW CHEMICAL AND MISOELLANEOUS INVENTIONS,

IMPROVED STENCIL PLATE.

William M. Kellie, Nashville, Tenn.—Instead of catting of a stens
oll of sovernl Jetters from a single plate, this inventor proposes to
cut tho lotters on small sep pl and then to join the latter
to form words by means of overlapping grooves and spring clamps,

MACHINE FOR MIXING AND MOLDING AN IMPROVED COMPMO-
SITION FOR ARTIFICIAL FUEL.

Bmilo F. Lolseau, Philadelphia, Pa.—The first invention relates to
improvements (o the apparatus for mixing and moldiog artiticial
fucl, for which letters patent have been granted to samo inveator
under date of February 17, 1574, and which was descrited and (llus-
truted on page 319, vol. 29, of the SCIENTIFIC AMERICAN. The inven-
tion consists mainly in the construction of the molding or com-
presslog oylinders with cavities connected with each other by small
ohannels, and (o arraoging at the ends of the alternate rows of cav~
{ties, noar the ends of the coylinders, small recesses for proveuting
the contact of larger portions of the metallic surface of the oylin-
dors. The composition is fed in grmoulated state to the molding
oylinders by & top hopper with revolving stirrer shafts.

The now compaosition for artificlal fuel consists of coal waste, pul
vorized clay, and diluted rye and lime paste, thoroughly mingled in
sultable proportions.

IMPROVED ARTIFICIAL LEG.

Cornolious Collins and James H. McCalls, East Melrose, Town.—
Tho object of this Invention {s to allow the heel to turn conveniont-
Iy upon the ankle joint. It conslsts of a oushion of rubber and
hinged rods. The cushion faseated botween the ankle and Instep,
fn little reccesos, preventing. it from being displaced, and it {s bold
up firmly to the ankle by one of the rods, which is permanently fas
tenod. The foot is clamped sgninst tho cushion with the requisite
pressure by the adjustiog nut on the other rod. A spriog of rubber
togother with the cushion and the pivot, forms & very easy and effi
olent Joint.

IMPROVED GLASS TOOL,

Thomas Carr, Rochester, Pa.~At the presont time paddles und forks
aro used for transferviog glasswaro, whon finished, into the anneal-
{ng ovon ; but for want of proper moans for discharging tho ware,
they are Jerked and otherwiso manipulated to get tho ware off and
lodge It {o place. To avold this difficulty, this inventor adopts the
simple oxpedient of combining & pushor with the glass paddie, #o as
to discharge the ware when placing (¢ into the oven.

IMPROVED MEANS FOR REEFING AND FURLING SAILS,

Edward Rawloy, North Unlon, Me.—This Invention Inoludes n tel.
angular topsall sot immediately above the gaff of & fore and aft mi),
The taok of the upper eall reoves through an eyebolt on tho gatr,
thenoo up through riogs on the back of the sall to a bloek, and
thonoo to tho deck. The idea of thus armanging this rope Is to give
increased support to the Jaws of the gaff, and at the same time to

admit of the ensy handling of the topsall,




Buginess and Persoual.
Oharge for Insertion under this head is One Dol-
rl:‘ a MM.MU the Notfoes exrceed Four Lines, One

Dollar and a Half per Line will be charged.

230 (nvested lna profitable Invention will give
Arge returns.~A, D., 888 Morris Avenue, Nowark, N.J.

Agonts Wanted : Knifo Cleaner. 62 Fulton st N.Y.

Rrass Plating on Zino without battery. Instruc-
tlons for gale by W, Key & Co. 183 Allen St,, N. Y, Clty.

n aranteed full rated power, 60
lbus.hc::l‘:\yp;o‘noﬁno.‘ sglcml for Cirenlars, R, W. Wilde,
agent, 2 Cortland St., N, Y.

For Sale—New Woodworking Machinery : Excel-
stor Machine, £2%; Power Matoher and Jointer, $250;
Shingle Milis and Jointers, $385: 30 in, heavy Rotary Bed
Planer, $850; 26 In. Rotary Bed Planer, $235, snd 20 In
$1%; Woodworth Planer and Matoher, No. 8, £1,000;
Woodworth Planer and Matcher, No. 0, $7%0; Woodworth
Planer and Matcher, No, 2}, $310; Excolslor Planer and
Matcher, #10; Woodworth Surfacer, $45; 8side Mont
tor Monlder, $535; 4 side Moulder, Ball's, §360; 4 side
Sash Moulder, $28; § side Sash Monlder, $140; Ball Rall
Rall Car Mortiser and Borer, §40; Door Mortiser and
Borer, $175; 2—No. { wood frame Tenoners, each, $280;
Blind Stlle Tenoner, $0; Hor. Rafl Car Borer, $30; 2
Hand Borlng Machines, each, #4; Wright Scroll Saw,
$115; Rollstone Scroll Saw, $20; Iron Frame Band Saw,
$150; 20 In. Pattern Maker's Lathe, $100; 21 In,, 20 {n, and
12in, Wood Turning Lathes, $9%, &7, and $60; Butting
Machine, Ball's, 283; No. 8 Dowel or Rod Machine, $4:
Hor. Cornering Machine, $i5; Cslinder Stave Saw Ma-
chine, $75: Iron Frame Rallway Cut off Saw, $92; Box
Board Matchers, $65; Lot Steel Saw Arbors, from §12 to
$21, each: S Knife Grinding Machines, $16 cach; 2 Emery
Grinding Machines, £15 and §0, For printed dosorip-
tion, address Forsaith & Co., Manchester, N, H,

24 Hand Mill and Woodworking Machinery for
Sale: 8 Complete Clreular Saw Mills, £550, $30, and $310;
2 Patent Saw Mill Set Works, $%0 each; Upand Down Saw
MM, with 3-24 In, Whitney Wheels, $3680; Perry Shingle
Mill and Jointer, $155: Shingle Mill, $55; Lath Sawing
Machine, 8 saws, $185; 26 In, double belted rotary bed
Planer, $240; 24 In, rotary bed Planer, $170; 16 in. Planer,
$30; Danjols Planer, 28 ft.x25 In,, $175; No. 2-8 slde
Rogers Moulder, §825; No, 2—{ side Lee Moulder, §520;
Sash and Blind Sticker, 1 slde, #115; No. 2 Smith Power
Mortiser, $155; No, 2 Smith Tenoner, $175; Smith Blind
Stile Borer, $63; 2 Small Boring Shafts and Bits, $10 each;
Pox Board Matcher, 840; Iron Frame Blanchard Spoke
Lathe, $225; Felloe Machine, $50; Stretehing Machine,
§75: Cat-off Saw Arbor and 2 {n, Saw, $16. Also lot
Shafting, Pulleys, and Hangers. For full printed lists,
address Forsalth & Co., Manchester, N. H.

For Sale—2d Hand Engines, good order: 60 h.p.
Sta. bor,, $1,100; 40 h.p. Sta. hor,, £740; 50 h.p, Chudb-
buck, $1.200; 40 h.p. Upright, $700; 235 h.p. Portables,
$1,5% and $1,40; 9 h.p. Portable, $1,20; 3-23 h.p.
Portables, #1475, $1,525, and $1,500; 25 h.p. Sta. hor.,
$825: 218 h.p. Portables, $1,000 and $850; 10h.p. Upright
Holsting, $610; 8 h.p. Sta, hor, (with Boller), $525; 6 h.p.
Poriable, $175; 3—5 h.p, Portables, $445, $270, and $2%0;

bh.p. Caloric, $250; 2X h.p. Sta, (with Boller), $200; now
1% h.p, Portable, $185. For printed lists, address For-
saith & Co., Manchester, N, H.

Bollers, 24 H'd, in good repalr and complete, for
Sale: 90 b, p. horizontal. $1,000; 2—8) h.p. hor,, each $435;
¢~ h.p. bor,, cach $500; 1—5h p. bor., §300; 1-12h.p.
upright, $200; 110 h.p. upright, $1%. For full printed
descriptions, address Forsaith & Co., Manchester, N. H.

Grist Mill Machinery, 24 Hand, for Sale: 1—38 in.
‘Piatt'" Portable Grist M, $£20: 1-30 In. ** Platt"’
Portable Grist MIll, $200; 1—2¢ In_ **Olds" Portable Grist
Mill, new stones, $257. | Run Stones, ¢~ ft. diam., §0,
or same with curdb, hopper, elevator, and pulleys, $65;
1 Rim &5 ft., French Burrs. For printed list, address
Formaith & Co,, Manchester, N. H.

Bolt Headers, both power and foot, and Power
Hammers, s specialty. 8, C, Forsalth & Co,, Manches-
ter, NX. 1.

Address wanted of Manufuctuers of Small Tools
and Lathes. J. L. Kennedy & Co., Mscon, Ga.

Treatise on the Steam Engine Indicator, price
$L.00. Address E. Lyman, C.E., New Haven, Conn.
A useful set of Tables for Machinists. Price 25
cents, E. B. Knight, Manayunk, Pniisdeiphia Co., Pa.
Main Driving Delts—Pat'd improvement. Address
for circular, Alexander Bro's, {12 ¥, 34, Pbiiadeiphia,Pa.

Geo. P. Rowell & Co., Advertising Agents, No. 41
Park RBow, New York. As the proprietors of the first sod
most extznsive of these agencles in New York, they are
well qualified to faraish Information. The detafls of the
work tramacted by the ageocy, and the way It is done, the
pert of the arrang for facliitating the sct of
sdvertising by relleving the advertiser of trouble and ex-
pense, and bringing before him all the various mediams
throagbont the coontry, with the necessary knowledge
pertalning to them are given with s minuteness that leaves
nothing to be destred. All the particulary reapecting the
charscterand position of & newspaper which sn Intending
sdvertiser desires to know are placed before him In the
most conclse form, ~{New York Times, Jane 7, 1574 |

The London Manufaoturing Company’s Varnishes
are bettar than sny imported. Thefr yarnisties for ofl-
cloth makers have never heen equaled, and thelr other
products rank equally high, The Quality of the goods is
unsurpassed,

Hotohiiss Alr Bpring Forge Hammer, best 1u the
market. Prices low. D, Frishie & Co , New Haven, Ct.

Wanted—The best Machine for polntiog Horze
Khoo nn- William Morebouse, Buffulo, X, Y,

Saw Teeth Indicator-8howling Improved form
for Allog teeth on Baws for ume In different kinds of
wood, &c. Kent free for e, K, Hoth, New Oxford, Pa.

Vor mm prices of Burfaco Planors and Mitre
Dovetaller's Machines, send 1o A. Davis, Lowsll, Mass,

“ Pantoct,” or Univorsal Workor—[kest combing-
ton of Lathe, Drill, Clreular, and Serofl faw,. E, 0,
Chase, 7 Alllog Btreet, Nowark, N, J,

Boale In Dotlers Removed —No il the work
s done, Sand for pamphiat. Gen. \?‘ ord, Phlla., Pa,

To Manufacturens—Pure Lubrioating o,
Packuge (1 gals. ), 17, Send to Geo, Allen, rmm‘;’:
FAucational Lantern Sides-8end for (g
o Prof, W _A_ Anthony, Cornell ('alnm‘y,luu‘:,‘ﬂe,
Hotohkis & Ball, Meriden, Conn., Youndrymen
B4 workers of shicel metal. Fine Gray lros Castings
to order. Job work sclielted.

For Bale-8econd Hand Wood Working Machin.
ery. D.J. Lawt . Mst & ON B, Phils., Ps.

fmall Bngines. N. Twiss, New Haven, Conn.

Boult's Paneling, Mouldlnzdn'ud Dov:}:‘ll::g 'I::-

ino {8 a complete sucooss. Bend for pampl E
:?e of work. B, (0, Maoh'y Co., Battle Crook, Ml;ml.’ :

For best and cheapest Surface Planers ap | Uni-
vorsal Wood Workers, nddress Bentel, Margodur & Co..
H mlilton, Ohlo,

Patent Scroll and Band Saws, best and ohenapoest
{n use, Cordesman, Egan & Co., Clnofnnatl, Ohlo,

Rubber and Oak Tanned Leather Bolting.—
Greene, Tweed & Co., 18 Park Place, New York,

Prico only $3.50.—The Tom Thumb Eleotrio Tol-
egraph. A compact working Telegraph Apparatus, for
sonding messages, making mognets, the electrlo light,
giving alarms, and yarfous other purposes, Can be put In
operation by any Iad, Inclodes battery, key, and wires.
Neatly paokod and sent to all parts of the world on ro.
celptof price, F.O.Boach & Co. 246 Canal St, ,New York,

Small Tools and Gear Wheels for Models. List
ree. Goodnow & Wightman, 28 Cornhill, Boston,Mass.

Peck’s Patent Drop Press, Still the best In use
Address atllo Peck, Now Haven, Conn.

For Solid Emery Wheels and Machinery, send to
the Unlon Stone Co., Boston, Mass,, for olrenlar,

All Fruit-can Tools, Ferracute W'ks, Bridgeton,N.J.

Hydraulic Presses and Jacks, new and second
hand. Lathes ana Machinery for Pollsh and Bufng
Metals. E. Lyon, 470 Grand Street, New York,

Temples and Olleans. Draper, Hopedale, Mass,

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsvillie, Mass.

For best Dies, and Fruit Can Tools, Bliss
& Willlams, cor, of Plymouth and Jay, Brooklyn, N. ¥,
For Solid Wrought-iron Beams, eto., see adver-
tsoment, Address Unfon Iron Mills, Pittsburgh, Pa.,
for lthograph, &c. %
Diamond Tools—J. Dickinson, 64 Nassau St.,, N.Y.
Magie Lanterns and Stercopticons of all sizes and
prices. Views flustrating every subject for Parlor
Amusement and Public Exhibitions. Pays well on small
fnvestments, 72 Page Catalogue free. MoAlllster, 49
“iansnu St., New York.

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or mafled on recelpt of
elght stamps.  Balley, Farrell & Co., Pittsburgh, Ps,

The “Scientific American ' Office, New York, is
ftted w ith the Minlavure Electric Telegraph. By touch-
Ing little buttons on the desks of the managers, signals
Ao sent to persons in the various departments of the
eatablishment. Cheap and effective. Splendld for shops,
oflices, dwellings, Works for any distance. Price $6,
with good Battery, F. C. Beach & Co., 246 Canal St., New
York, Makers. Send for free {llustrated Catalogue.

For best Bolt Cutter, at greatly reduced prices,
widress H, B. Brown & Co., NewHaven Conn.

The Baxter Engine—A 48 Page Pamphlet, con-
taining detall drawings of all parts and full particulars,
now ready, and will be mafled gratis, W, D. Ruseell,
18 Park Place, New York.

Bruss Gear Wheels, for Models, &e., on hand and
made to order, by D. Gilbert & Son, 212 Chester 8t., Phil-
adelphia, Pa. (List free.) Light manufacturing soficited

American Metaline Co., 61 Warren St., N.Y. City.
Genuine Concord Axles—Brown,Fisherville,N.H,
Faught’s Patent Round Braided Belting—The

Sest waing out—Manufsctured oaly by C. W. Arny, 148
North 34 St.. Pnlladelphia, Ps, Sendfor Clreular,

For 13,15, 18 and 18 inch Swing Engine Latoes,
sddress Star Tool Co.. Providence, R. 1.

J.J. P. can harden strips of iron by the
method described on p. 80, vol. 3L.—H. E. Jr. will
find a good recipe for mucilage on p. 251, vol. 33.—
W. A. B. will find directions for making a rust
Joint on p. 213, vol. 32.—-8.T. C. will find ruies for
proportioning boats on p. 209, vol. 25.—D. M. will
find a good recipe for blacking on p. 253, vol. 3L.—
Soap-making is described on p. 218 vol 28.-J. Q.
MoG. will ind directions for polishing shirt bosoms
oo p. 203, vol. 3L—T. T. will find a rule forascor-
taining the borse power of an engine by referring
to p. 33, vol. 33.

(1) M. C, S. asks: We often have occasion
to make a large quantity of an alloy composed of
80 parts of copper to 20 of tin. What Is the best
flux to prevent the slagging of the motals? The
furnace is a Jarge reverberatory one. A, Use a
little potash, or a mixture of potash and soda, put-
ting It on top when the motal is melted,

(2) W.B. says: 1. I am building a boat 80
foet long, and will use 18 foot side whoeels. Wha
sized hub should I use? A, Two feot In dlameter,
2, How many spokes would bo bost? A, Twenty.
3. What should be the sizo of the paddles? A,
About 18 or 20 inches loug, and 8 or 10 wide,

(3) J. 8. C. says: Owing to the situation
of the earth’s aphellon at the prosent tme, the
northern spring and summer In toven and g half
days longer thao the southorn spring and sum-
mer. Now when the earth’saphellon comos to be
sitanted at n polat in the carth's orbit opposite to
what It Is at presont, will the spring and summer
for southern latitudes be seven and a half days
longer than the northern? If not, what Is the
difference that will then oxist? A, Thoro will be
no difference.

(4) N, B.T. aske: 1. How can I doscribe
clrele whose clroumferenco shall pass threugh one
aogle nnd touch two sldes of n glven square ? A,
This is the problom of passing n elrclo through
any three poinw, not in the samo stralght line,
which Isgiven in noarly evory work on geometry
We understand you to moan the vortox of tho
nogle, o speakiog of the angle, 2, How can 1
draw the geometrionl reprosentation of a olrcle of
any given sizeand from any given point of vision?
A. You will ind it fully explained in the * Stu-
dent’s Draftaman’s and Artisan’s Manual," by
Professor Warren.

(5) J. E. W. and others.—Wa do not know
what is meant by an engine of 25 nominal horse
power, as this term has no fixed signifieation.

Boap Mtone Packing, in large or small 4
Oreesie, Tweed & Co.. 1§ Park Flace, New Torp Lo

{6) J. B. L. says: In your issue of January
1574, is an article on cheap telescopes, signed I, in
which he mentions & menisous lons of 1 luch in di-

Scientific dmericmw.

amotor nnd 48 inohos foous s a proper objective ‘:‘“’
a small toloscope. 1. T propoto to got one 16 Inches
Alnmetor and 48 fnehes foous; and would like to
know If It would not make o more powerful ob-
Joot glass fhnn the one selected by your 00"’05;
pondent. A, A lens of 13§ Inohes dinmeter \;
not bo more powerful thin one of 1 inch, If the fo-
onl length (8 the same; but it will admit more
lght. The form of the larger lens must be very
perfoot, otherwise the Images will not be ns sharp.
It 18 for this ronson that diaphrogms nre used to
vover up the impoerfeotions of lnrge Inferlor lens-
on. 2. I8 tta rulo that the focus should be poy ri-
to to the diameter? A, There s no rule for focus
and diamotor ; but 136 fnchos 18 o rather wmall di=
nmotor for 4 foot foous, and only highly ilumina-
ted objeots can be distinotly soen through such n
tolescopo, of which tho gront defect Is want of
lght, 8. Will a plano.convex b Inoh in dinmeter
nnd of 1 inoh foous muke n good eyeplece? A, A
plano-convoex will make only o tolerablo eyeplece,
4. What would be vight? A, Have two such lonses
in the eyeplece,combined on the Huygheninn prin-
eiple. 5. What would be the power of the Instru-
ment constructed of the glasses proposed? A,
The power of a telescope I8 found by nscertainiog
how often the focal length of the eyeplece goes
into that of the objective. Your oyeplece belogl
Inch, itslength Is contained 48 times in the foeal
length of the objective: and the magnifying
power will be 48. With a % Inch eyepiece it would
be 64; with a 1 inch eyepiece, 06; and the snme eye-
plece, used with an objective of 48 feet focus,
would give 1,152, :

(7) E. G. A. asks: How can I obtain menis
bership of the American Association for the Ad-
vancement of Science? A. You have to be pro-
posed by a memberat the next meeting, in Buffalo,
N. Y., August, 1876,and thon you pay $5 initiation
fee and $3 annual dues.

(8) W. A. H.asks: 1. Isitpossible that any
opaque substance may be colorless? A. When
opaque substances are colorless, they are white or
black. Chalk is white, and coal Is black; this
means that coal absorbs the luminous rays, while
chalk reflects them: if not all, at leastequal quan-
tities of each coiored ray. 2. Does it follow that
opacity of matteris consequent upon laws of color
and light? A.Of course opacity of matter us well
as transparency depends as much on the laws of
light and color as in the material. 8. What consti-
tutes opacity of matter, aside from the general de-
finition of not being transparent ¥ A, Opacity of
matter depends on the internal structure of the
substance: if itis adapted totransmit lght with a
certain degree of perfection, it I8 called transpar-
ent; if the light is transmitted only imperfectly,
it is called trapslucent. 4. Why {8 not colored
glass opaque? A. Colored glass may be opaque,
and may be made s0 a8 well as transparent or
translucent; it {s used in the imitation of various
colored gems, some of which are opaque and some
transparent. For instance, the onyx is transiu-
cent, with opaque layers, in a variety of colors.

(9) J. M. S. says: I have a small spyglass
which magnifies very well, but the view is slightly
indistinct. Can aoything be done to tmprove it ?
A Seelf the lenses are clean and not soratohed :
soe if they are put in right, and not reversed, as s
sometimes done after cleaning them, which will
spoll the best glass. Perbaps the objective needs
a diaphragm, a black disk with a bole in the cen-
ter, placed outside in front of the objective : this
addition will often make very Inferior glasses
more distinct. Make several of these diaphragms,
and find out which smitsbest. The smallest holes
give the most distinet images, but admit the least
light, and vice versa.

(10) W. B. says: I have & double lens mi-
croscope ; the lenses are 13 inohes in diamotor and
(2 Inch thick In the center. I wish to make a field
gluss of it; how loog a tube should | make? Must
[ use both lenses or only ono? Must I havea
smaller lens for the eyepicce, or should this be a
plain glass? A, A microscopie lens cannot be
used at all for an object glass In n telescope, and it
makesa very bad eyeplece. Try an object glass
of 17 inches focal length ; and If It s of good glass,
¥ou may perhaps use tho strongest power of your
mlcroscope, but you wil, see evorything upside
down, The object glnss will cost you us much as
n whole telescope or fleld glasy, We ndvise you to
leave the microscopo as It fs, and buy a feld Klnss
ready mado; fv will bo tho bestand cheapest in
the end.

(11) H, W, P, asks: 1. How can I construct
n celestinl eyeploco for o tolescope witha 2 Inch
nchromatio objective, of 20 Inohes foesl length,
that will wngnify 100 dinmetors? A, Make the
proper combination of two lonses, ns we have al.
ready deseribed, nnd glvo It o foous of 1 foot or
2% inches, ns tho foenl langth of the objeotive di-
vided by thut of the oyoplece 18 equal to the mig-
nifying power. 2. What s the composition of
speculum metals, for reflootor mirrors? A, Use
06 per cont coppor and 84 of tn, or 7 parts coppor,
9zine, and 4 o, or € 1bs, copper and 14 O, tin,
. Is thero uny work published glving Ioformation
ns to the grinding and polishing of lenses? A,

You will find an artiole on this subjeot in Ure's
" Dicttonary of Arts and Manufaciuros,” undor
the head of “Grinding Option]l Glasses. Alvo
read tho articlo * Gl 3 It probably oontaing nll

you wantto know,

(12) J  G. snyn: We find that we canvot
makocry collars in Loulstana, Wil it do tosink
a watertight tank 25 or 30 feot into the oarth ¥
Would the alr become foul at the bottom? A.
Tanks, of nottoo great & diameter, with plank
bottoms and with proper eribwork braciog, might
be budlt and used for collurs as you suggest ; but
if they are to be employed for the storage of
fruit, proper means of ventilation would have w0
bo provided. A box tube extending to the bottom
and provided at top with a hood, arrangod with a
Vanao to open always towards the windward, would

utilize the force of the wind for this purpose,
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After tho air 1 fully changed, the tube could be
closed with a valve, when the alr confined below
would gradually become of the tempornture of
the earth at that depth,

Our Jull being of poor brickwork, prisoners often
break out. Would this be a remedy: Bulld up gt
single brick wall within the present wall, leaving
open space of 6 or 8 Inches, and fill this gpace with
dry gand up to the roof ? Could any one pass out
through the wall till all the gand from above had
run out? A, Your plan isan ingenlous one, nnd
might answer if the walls were well anchored to.
gether. An entirely new wall, howover, of stong
work, consigting of large stones lald on good cp.
ment, would be far preferable If you could no-
complish ity erection,

(18) H. F. 8. nsks: 1. Would tnngstate of
sodn do for snturnting a rog, to prevent jgnidon
by sparks from n wood firo? A, Yes. 2, How
strong should the solution bo? A, Dissolye us
much a8 you can of tungstate of soda In hot wa-
tor sufliclent for the rug,

(14) 8. W. asks: How do practical opti
oluns give tho finnl adjustment to mlcroncapeob:
Jeotives which nro composed of superposed leng-
es? With two longes there 18 no difficulty,ne the g
i# only one distance to dotermine; but with three
the trouble s greatly nugmented, owing to the jn-
numerable changes which may be made In the
distances with that number of lenses. I have
tried various formulas, some as published and
others original, but I bave not found ope by use
of which I could take an arbitrary distance for
two of the lenses, and finding by trial the best PO,
sition for the other. A. Thisisa subject on which
itis utterly fmpossible to give satisfactory writ-
ten explanations; it bas been the great problem
of such men as Lister, Hartnnck, Tolle, Wenham,
ete, and to which they devoted a great part of
their lives. But you must corsider that you cun
never take an arbitrary distance of two of the
lenses and make it all right with the addition of
a third; the distances are all determined by the
curvature of each lens.

(15) F. G. says: Please describe the process
of charging electro-magnets. A. Electro-mugnets
are charged by surrounding them with helices of
copper wire and then passing a strong current
from a battery through the helices. Artificial
mugnets of steel are charged by rubbing them with
u powerful permanent or churged electro-magnet,
commenciog at the center and passing to the ends
severnl times {n succession. Care must be taken
to use the same end of the charging magnet for
one half of the new magnet, and the opposite end
for the other half,

(16) J. L. T. asks: 1. What are the elements
of s Hill battery? How are they put together,
and what exeiting liquid Isused? A. Copper and
zinc. The copper plate, to which is soldered an in-
sulated copper wire, is placed at the bottom of a
Jar of water in which a lttle sulpbate of zinc has
been dissulved. A zine casting is then suspended
from the top of the jar so that it just dips below
the surface of the water, after which a handful of
sulphatoof copper crystals is dropped in and the
battery is ready for action. None of the copper
crystuls should be left in the zine ; care, also, must
be taken to keep the blue line from quite reaching
the latter. A wire from the zine and the insulated
wire from the copper plate form the terminals. 2.
What is a Lockwood battery? A.Same as the Hill,
with the exception that a long spiral copper wire
Is substituted for a copperplate” in the latter. 3.
How was House'’s battery made? A. We believe
there I8 no such battery in use. House originally
used the Grove battery to work his printing in-
strument. 4 I often see the diameter of wire
given in decimals of an inch. How may this be
reduced to the regular gage? A. The dinmeter of
the different gage wires is arbitrary. What is
called the Birmingbam gage s used in Bogland
and, less extensively, in this country, but it varies
with the different manufacturers, as no autho-
ized standard bas been made. More exuct infor-
mation is therefore conveyed by simply stating
the diameter in inches. An American gage was in
troduced a few years ago, and I8 much used; with
this gugoe the numbers run fn u geometrical ratio,
See p. 563, vol. 28, 6, Am I right In making & con-
denser ns follows ? 1 take n strip of silk, to which
[ stick tissue puper with varnish, and (with var-
nish) fasten tinfoll to both sides of the siik aou
paper, covering thoe sides to within an Inch of the
edges, T fold this with unothor piece of vurnished
sk to provent metnllio contaot,  After nll Is fold-
od, must this tinfoll be made part of the primarcy
ourrent of a Rhumkorff coll? A, Yos, but the al-
tornnto tnfoll steips must be connected together
80 that, fn reality, thoro are two large tinfoll sur-
faoes, Theso nro connectod to opposite sides of
tho break In the primary olroult, one to each,

(17) 1. 'T. H nnka: How are the wires ar-
runged In elootrion]l annunciators €0 that the elec-
telolty gonornted in n few oups 1s sufficient for all
the wires? 1f thoy wro all joined togother,] should
think the electrico fuld would find the shortest way
baok to the battery, nnd so not touch the wires, but
pass thraugh their conncotions, A, Whore only a
fow annunolators are to bo worked, they are com}
monly allsupplied by one battery, In other cases,
they are divided up and one battery made to work
a given number, Every conductor offers some re-
sistance to the passage of the ourrent; and when
severl olroults aro supplied from one battery, the
current In each Is invorsoly proportional to its ro-
sistance. The proper way, therefore, is to make
roststance of all the ciroults equal, when supplied
from a common battery; the ourrent will then be
alike in all.

How are Pharoab's sorpents made? A. Soe p.
345, vol, 28,

(18) 8. W. sayn: My local battery * boils

over,” leaving & white coating on tho top of the
tnside and all over the outside of tho Jar, This is

o gravity battery, The same thing ocourred when




1 us0d & Dantell buttery, with the i
tho doposit on the Jar wis bluo, One m.:r':::::, n:?«:;
about this performance

Anoe. | think It profers n oold dark night. ac
events [ can never oatoh It 1n the -u: "l hn‘r::
tried koroseno ofl, bat It stil| wops over. What s
tho mattor with It? T have no dount many other
oporators owo a dirty oMoeo or battery closer 1o the
mme oause, and would lke to learn o rowedy
through your papor. A. Tho white doposit 15 4.l
phate of alac. This always appeaes whon " soli-
ton roachos fts point of saturacion : ool wiator
will contaln loss of the salt thap warm, whiol o
counts for tho greater nmount thar 1y notiveablo
when the weather is cold. The simplest romedy Iy
+0 palat the inside of the Jurat the top, or warm It
and rab with paraflin from the water lovel to the
odgo. Thosolution should also be kept considera-
bly below saturation,by drawing part of it off from
time to time and supplying its place with fresh
water,

(lﬂl'g..‘ll:;'g. l‘y; ' 1 wish to construet a
magn © machine for modical purposes,to
be operated by 4 crank. 1 have seen one 1n which a
small double oylinder was made to revolve with
groat mpldity. Of what s the double cylindor
composed ? - A. Tho doudle oylinders form an olec-
tro-mugnot. This Is composod of two soft lron
cores, arcund which helloes, conststing of many
convolutions of copper wire, are first wound;
the cores are afterwards united by afiat bar of
iron. Connection between the holices 18 5o made
that the direction of all the windings would bo one
way 1f the cores und Joining bar were drawn out
stealght. This sdone by conneoting the two Inner
ends of the colls togethor, whon the windings start
at like ends of the cores and go In the same dlroc-
tioa. Onn of the outer ends of the oofls 14 then
vonneeted direotly with the axis to which the mag-
not (s attached and through this to one end of the
box, while the opposite, outer ond {8 connected to
an fosulated ring placed on the samo axis. A
sminll ploce or segment is out out of the ring, and a
flat spring from the latter leads to the opposite end
of the box. One or more pormanent magoets
placod ta front of the slootro.magaet charge  tho
lattor twloo inopposite directions for each rovo-
lution, and the clectro-magnet, noting inductively,
then produces currents of vleotrleity In the sur-
rounding coils.

(20) R, asks: What is the use of the steam
plpe from the top of a steam dome on a boiler to
the water barrel of the water guge ?  TIsit to keep
the water at acertain loevel 2 A, It Is for the pur-
poso of furnishing dry stesm to the gago.

(21) H. M, asks: 1. In using a portable en-
ging with 5 inch eylinder to run anup and down
saw, what longth of stroke do I require? A. Let
tho stroke of saw bo 6 or 8 inches. You can run
the carringe a1so with a small saw and  high pres-
sure of steam. 2. Does an up and down saw re-
quire more power than a circular to do the same
work? A. No, less,

(22) A. D, nsks: Is there a gain in power, in
having the area of the sails of a windmlll equal to
the whole area of the eircle,over the old style of
foursails? A, No.

(23) J. E. M. says: I am tronbled with a
chlmney which draws pretty well except when
the wind Is in a certain direction; what armnge-
ment for the top of it will surely prevent the
smoking? A. You do not give sufficient data to
mable us to judge of the cause of the difficulty.
It is usaally found, however, that when a chimuey
smokes during the continuance of a wind {o acer-
tain diroction, it {8 caused by its being in close
proximity to a bigher object, such as the ridge of a
roof, or a bigher bullding. The remedy 1o such
case would be to extend the flue to a point suffi-
ciently high to overtop the neighboring more ele-
vated structure. Thereare other conditions, such
a3 the place of the doors and windows of the
apartment from which the flue proceeds, their bo-
ing open or closed, ote., which should be taken lo-
to consideration, but of these we are notin-
formed.

(24) J. B.asks: If a rope 300 feet long when
colled up weighs 100 1bs., will it welgh twice or
more than twice as rmuch I suspended from the
scales? The argumentoriginated about the ability
of seronauts to cause their balloons to desoend by
that means. A. It will weigh the same in both
cases.

(25) E. A. A. asks: 1. How is Hooke's uni-
veraal joint made? A. Itis the common univer-
#al Joint. 2. Will It transmit powerntnearly right
angles? A. Youshould use two joints to turn a
right angle.

(26) J. 8. E. asks: A wator motor makes a
groat nolse in our bulldings, roaring nnd thump-
fug through the pipes. What can be done so that
this nolse can be stopped? A. Probubly aaalr
vessel on the delivery und discharge pipe, arranged
80 0y to ousbion the water, will remoedy the
trouble.

(27) J.8 8. asgks: 1, How wide should I
make i 20 feot breast whool undern 12 foot head,
0 run u olroular saw 48 fnches o dinmoter?  A.
¥ou onn onleulate It for yourself, on the assump-
tlon that the power of the wheel will be from 68
070 per oent of that of the water in which 1t 1
used, 2, Will cogs with ¢ lnobes face on theside
of the whoel, making u clrele of 20 foot, be strong
euough to run a 48 inch circulur saw ? A, Yes.

H, 1. usks: 1, Given alathe whose fly

ﬂ%)h 15 inobes (o dinmaoter, and cownlk 194 {noh-
@4 long, nttached to & treadlo worked by foot
power, which would give the best result In power
and speed (apurt from friction), connecting the
plston of a wnall engine direot to the crank to
 which the treadle is now attaohed, or ton bolt
frow u 6 lnch pulley on main shaft of the englne
o0 & lnch pulley on maln shaft of kathe, on whiob
the fly whool {87 A, The direet conneetion would
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be the bost. 2. Abont what size of eylinder shoull
bo used, other Parts being In ordinary proportion,
foran ongioe to run o Inthe which is casily opora-
ted by foot power? What wzw of boller is noeded ?
A. Cyllnder 104 by 13§ Inches.  Bolier, 12 Inches 1n
dlamator by 18 Inohes bigh.

(W) J, A wayn: I am making s pond and
desire 1o provent leakage. Your sdyice will be
Appreciated, A, Seo P 200 vol. W, fora full de-
seription of the best way of making puddie walls,
which wittapply 1o your case. The bottom of your
pood may bo lawd In the samo mannor as the two
Aest vourses in the wall,

(30) Y. F. C. ways: 1. I am about to make
an Induotion coll 12 inobes long, with beads 7 Inoh-
™ In lamoter, and a tube or oylinder of pate-
board, perfec ly dry uod hard, Wil It do? A,
Pasteboand saturatod with paraflin would answer
vory well, so also would thin sheets of gutta
porcha. If the lattorare employod, soveral thiok-
aosses should be used, In the constenotion of
largo colls, glass or thick gutta perobu tubes aro
commonly employed for this purpose. 2, 1o Insu-
lating the secondary colls, would you use pure
sbhoet rubber upon cach lnyor? A Pure sheet
rubber s good, but would probably be expunsiyve
thin paper saturated with parain will angwor pers
fectly well, 3, Should the primary coll bo very
well Insalatod from the oore,or will the pastebonrd
of M thiokness be suelent? A, Yes, insulate
carofully, A tube 44 of an lnch thick at tho ends
I sufliciont to place botweon the primary and seo-
ondary of o coll 12 lnches long ; It may even be
made loss (o the middle.

(B1)J. M, nsks: Can we bring a spring to
tho house a distunce of 200 feot, tho fall bolng
ahout 2 foot, with aslight elbow, and a brook to
cross that willmnke o bow down in the pipoof 2
feet? A, If wounderstand you, you have n total
vertieal full of 22 feot to where the lowest part of
the pipe will be, and then o rise of 2 fect to whers
tho water I8 to be dlscharged. If this {8 correct,
you have simply to close up the lower end of the
pipe, attach o faucet & short distunce from the
end, und the witer will run, notwithstanding the
2 foot rise, whenever you turn the favcet. Thoe
pipe should be lxid under ground deep onough to
avold freezing, If the spriog s highor than tho
polot where you want the wator supplied, the wi-
ter will rise of itself to that point, without regard
10 the depth it may have to descend below it be-
fore reaching it.

(32) W, B. says: Iintend building o fruit
preserver,with nn upperstory to stow theice in,und
a lower floor for fruits, Pleaso give mo the best
plan of construction to prevent sweating and to
reguinte temperature, A. See p. 251, vol, 81, for
description of an fcebouse that will give you all
the luformation you require, If you use the sur-
rounding chamber (nstead of n lower room to store
your fruit, ete. If, however, you prefer the room
under theice,elovate the ice chamber high enough
for the purpose by providing a strong frame and
heavily timbered fioor to sustain the stock of ice,
and then construct the surrounding chamber the
same as described on the page referred to. A cube
of ice of 12 feet will keep, better than one of less
size, through an unfavorable season.

(33) M. K. asks: What was Dr. Bradley’s
method of wicding helices with uncovered wire?
A. The helices are wound by machinery specially
constructed for the purpose, but the process has
not been made public.

(34) C. R. asks: 1. How should one totally
ignorant of electro-plating proceed to learn
enough of the art to do a litze amateur dabbling,
working alone and where he can get no assistance?
A. Dotter read some elementary work on thesab-
jeot. Sprague's ** Electricity, (taTheory, Sources,
Sources, and Applications,” contuns much excel-
lentinformation for amateurs, 2. Do the solutions
deteriorate by being kept in a lead tank, and that
forsome time? A. As a general thing, no; the
solution, howover, determines that. 3, What Is
the proper mode of securing the gold and silver
contained in the solutions in a tangible, marketa-
ble form? A, Two silver processes are common-
Iy recommended : (1) Add sulphuric acid until all
the metal 18 thrown down, and then melt the pre-
cipitate after drylog; this s a dangorous one and
must be effected in the open alr, us polsonous gases
arc given off. The residue must also bo fused by
degrees, as the cyanide of silver doos not fuse
qulctly. (2) Evaporate the solution to dryness and
fuse till the silver isreduced, and wash off the oy-
anide of potassium. Gold may be precipitated in
the same way. Mix tho precipitate with an equal
welght of Jitharge, and fuse. After washing the
rosidue, place It in excess of nitrioacid, which will
Alssolye out any other metals present, and leave
the gold pure,

(85) G. H, M, asks: I amrunning a planer
and matehor ; (U has yellow motal boxos, which
trouble us by heating. Cdo you suggest i rem-
edy? A, We buve knowa of several lnstanocs in
which boxes lined with Babbitt metal have boon
substituted, for the kind which you desoribe, with
good results,

(80) J.B, W. says: 1, Wo have n 24 foct x
44 fnohes botler, Tho brick stuok (s 49 feot high,
and waus bullt for burning wood, for whioh thove (s
plenty of draft. In burniog coul It takes 25 to 60
bushels to run 2 pales burrs for 10 hours. Would
It tnke leas conl to keop the sume amount of
stoqm 1f our stok wis bulle up to 66 feot? A,
You do not send sufMclont particulurs, Possibly

which was
fv‘::‘lllruqmm[:ﬁ;d for conl, 2. Would shoet fron o for
the addition to the stack? A, Yes, You can nscer-
talp the best hight for your ohlmney by putting
on (t sheet motnl top und fixiog It at the best polot
for your draft,

&7) €. B, R, asks: What Is used to whiten
tho fire pots of onst fron stoves? A, We bellove

thoy ure gonerally kulsominod,

(88) R, L, F.sayn: A friend of mine, & loco
motive eogineer, says that & wan, before takiog
charge of a locomotve, should fint fre one for 3
yoars, [eay this bs not nocossary (o every ouse. |
havo & model eogine of my own wake, Hitted with
s Mok motion for reversiog which works very
well, T have read snd studied stesmn and the
sonm eoglne, Would It be vecosary for me o
fire 3 years In onder to take charge of & locomo-
Uve? Al Your friend’s statemont s genoally
curroot, but there are exceptions (o nearly every
rile.

(839) H. L. C. waks: Is & stoam engine of
1 inch bore large soough to run & small Hght lathe
for turoiog fle handles ard chalk tno spools of
olt wood, supposiog the steam o be at 30 Lbe, to
the loch, snd englon Lo cut off at 3§ strokue? A
You do not send sufliclont data, but your engloe is
wnther oo smnil,

(40) G HLJ, naks: Innot & brosst whee! the
best where the water supply s Hmicwd and the fall
deep? A, Wothink It would be o question be-
tweon this nod one of the best turbic es,

In phrenology a genuloe solonce ' A.We bellove
that [t 1 bused upon correct princlplos, but it iy as
yotnot fully dovoloped for luok of data. In these
rospoots, it henrs some compurison Lo the selonce
of weathor olservation,

(A1) RE A asks: 1. Please give mo diree.
tons for maklog s paper canoe, A Seo p, 16, vol.27.
2 Plenso givo mo & recipe for tho paste for pupor
bonts. A. Usen fused mixture of oqual purts of
plteh nud gutta percha. 3. Should the paste on
one lnyoer bo allowed to dry before putting on an-
othor? A, You, 4. What Iy tho best waterproof
piint for it? A, Asolution of asphalt In turpen-
tone. 6 Wi thick brown wrappli g paper do? A,
Such papor will answer, but it is advisable to use
thinner puper and & greater number of lnyers,

(42, T. H, ¢ays: Some threo years ngo a
nelghbor commenced wearlog wiro spriog garters.
After wearlng them o fow monthy, her limbs be-
®un to have strange feelings, suoh as occasional
numbness and nervous Hushings up and down the
limbs bolow the garters; und as she did not Hke
them vory well she thought she would not wear
them and gave them to bor slstor,  After hor sis-
ter had worn them a few wonths, she folt numb-
ness, ote,  Was the wire charged with eleotricity
ornot? A, Wedonct see how the garters could
be churged with electriclty to nny greater degroo
than anythicg else attached to the person. We
bardly think the cause of the trouble s electri-

(48) F. P. M. and »ll others who wish to
commence studying the steam engine should read
Bourne's * Catechism," “Hand Book,” und * Re-
cent Improvements in the Steam Eogine,'” and
Forney's “ Cutechism of the L tive.”

(44) R. H. H. says: | have two patents,
The deawing in one 18 attached to the specification
with a blue ribbop, and the other with a red rib-
bon. A neighbor (another patentee) tells me that
the oolor of the ribbon. which is attached to the
seal and connects the specification and drawing
together, indicates the extent of novelty of the
invention. Caun you give an explanation? A.The
only significance which we have ever beard at-
tachod to the color of ribbon used on patents was
that it indicated the temperament of the clerk at
the time he was preparing the documents to send
out. When he is melancholy and out of sorts, 1t
s sald he uses blue; when cheerful and bappy,
red. We do not vouch for the truth of this, but
it is the best reason for the difference of colors
used which we bave ever heard.

(45) S. S. says: In repairing the bell of
1775, do not drill, cut, or waste the precious metal.
Mold it in some infusible material : beat the whole
mass (bell and mold) to perfect fusion. When cool
you will have the same metal that pealed forth
notes of independence in 1775, except that lost by
oxidation in the process of fMsing.

(46) G. D, says: 1. In No. 14 you speak of
fodine and olive oil as a remedy to prevent halr
from falling off, but you neglect to state how to
use it, namely, how often and bow long. A. See
answer to J. N., p. 135, present volume. 2. Nine
men out of ten, aver 30 years old, in Chicago are
bald or rapidly becoming so. Is it caused by the
cllwate? A. It is attributable as much to the
mode of life of your citizens as to any climatic
intluence.

(47) M. R, says: I wish to make one quart
aqua ammocis How cun T make it? A, Place
{n a vapacious glass tlask or retort a quantisy of
elther the carbouate or chloride of ammonla:
pour over this a strong solution of potassa in wa-
tor, und npply heat. A coplous evolution of am-
monin gas will cosue, which should be conducted
by means of propoerly arranged glass tubes, so as
to enter boncath the surface of the water (dis-
tilled) whioh It {5 desleed to saturate with the gas,
The water should boe kept us cool as possible duriog
the operation, ng cold water dissolves the ammonia
{n mueh larger quantity thun hot water,

(48) L. X. L, nsks: Hag tho temperature of
0 gas after belog o 1 any influence on its
capaoity for absorbing heat when allowed to ex-
pand, that Iy 1f wo condonse a gas ton Hguld,
would it make nny difference If we reduced the
temperature of tho Hquid bofore allowing the ox-
pansion to take plnco? A, It would. This ques-
tion has been answored sovoernl times before.

(40) B, H. says: You give a recipe for ma-

sultable for wond, 18 not

Kiog parafin varnish, T teded it on o sample of
brightsteel goods, nnd (t would not dry. What
wis the cause? A, If the solvent used bo pure,
and tho parnfin (ot parafin o) good, we do not
800 how & fallure could be possible. The reclpe is
by 10 teans now,

@G0y ¢ BB C, aeks: What kind of acid

to put nnmes on fror? A. Coat tho t
Lo gk s starl Dip | principally of the wilioates of wiumina, lime, and

fron with parafin, and weito with a needle.
thefron In strong nitrlo nold (ugua fortis).

T ——————————————————————————

(1) J. P. O, saks: 1. Can sir be foreed
through spirits of any kind? A. Yes. 2. Wil
sald uir retaln any of the qualities of the spirits it
Is foroed through 7 A, Yes. The quantity de-
peds upon the dryness and tempernture of the
Alr ws woll us the alcohol. 4 14 there an) way to
spmrate that portion which retains the quality
from that which does rot 7 A, If we understand
your question, no.

(62) J. N. N says. 1, In your lesue of Oc
ober # you say “ distilled over soap.” Do you
meuo by that expression that the soup is dlssoived
Inthe article to be distiiled 7 A, No. 2. Womake
Sonp with potash Iye, and harden it with salt,would
that be considered sods soup? A, It fs oo monly
50 called,

(53) W, (. 8, says: I haves tube 4 inches
loog by 1% inches in dismeter, 4% inch thiok, |
wish o introduce Into the tube the blaze from &
spirit lamop.  What s the best position for the
blaze Inside the tube, o order to heat i1, and not
be interruptod by the (o and outflow of alr? The
tube rovolves, and [ want to bave one erd closed,
except a small hole In the center. A. Unless both
onds of the tube be left open, 50 us to give freo ae
cess of air to the flame and outlet for the pro-
ducts of combustion, the tlamo will soun expire,
2. What Is the best metal to make the tube of, lo
order that the blaze will heat it7 A Copper.

(64) F. B, L. ssks: How can I make a plia-
ble waterproof paint for cloth?  A. Make & solu-
ton of gum rubber fn bhot naphtha over a water
bath. This s the so-called rubber varnish.

(565) N. P. B. asks; With what can [ varnish
printed paper? A. Use dammar varnish thinued
with turpeutine. Flow the varnish over the papor,
Do not use u brush.

(50) A.C 8. ssks: 1. Can water glass be
mixed with white lead paiot? A. It can be readi-
ly mixed with the white lead by grinding, oto. 2.
Wil the mixture be more durable for cutside
work? A. Wedo not thiok it would add anything
to the appearnnce or durabllity of the paint.

(57) C. T. W.asks: 1. Is there anything [
can putina tooth to kill the nerve? A, If the
nerve Is exposed, wrap a small pledget of maw cot-
ton around the point of a knitting or darning neo-
dle and dip 1t In crecsote; then (nsert the point
with the cotton directly into the hollow of the
tooth. Thecotton may be lefcin for a while, cov-
ered by a dry plece, Care is needed not to let the
creosote drop or run upon the lips or gums, on
which it will act as a caustic. 2. Is there any way
of loosening the same other than by the use of
force? A. We know of no method. Consult a
dentist.

(58) R. J. L. asks: Is there a method of
muking ordinary giue barden rapidly? A. There
is nothing that we know of that will give perfect
satisfaction in this direction. The addition to
glue, when melted. of a small quantity of zino ox-
ide, plaster of Paris, etc., will cause it to set or
barden quickly, but it also greatly deteriorates
tbe adbesive properties of the glue.

(59) O, S. asks: What is the object of fill
ing in between the framework of fireproof safes
with cement or concrete? A, The cement, ete., Iy
a very poor conductor of heat. If the filling were
metallic, and the safe was subjected to even a
comparatively modern degree of heat, owing to
the good conductivity of the metal the books and
papers contained In the safe would soon be con-
verted into charcoal.

(60) E.S. McC, asks: What black prepara.-
tion must I use to mark on gold witha pen? A.
Use black palnt and a brush,

(61) F.J. T. asks: Please inform me of the
most economical, pructical, and effectual process
of evaporation, to condense yeast now 1o liquid
form. A. The process employed In the manufac-
ture of condensed milk would probably be the
most economical and effectual method. 1t consists
in boiling the milk in large, airtight bollers from
which the alr bus been exhausted by means of
suftable upparatus. The low temperuture at which
the operution may be conducted under the ole-
cuwmstances prevents the burning and partial de-
composition, lable to occur when it is subjected
to the ordinary method of distillation.

(62) J. D. says: What makes s good pre
paration for blacking harvess, one that will rewain
fts blackness, and that will not be injurious to
leather? A.lvory black and molasses each 12 ozs ,
spermaceti oll 4 ozs., good vicegar 4 plots.  Mix.

(63) A. D. says: T have a therwometer
which hus been Iylog fiat for three or four days.
1 hung it up,when the fluld entirely tiled the tabe,
and it hus not yot descended, Please inform me
of aremedy, A, It is probably due to the alr not
baving been complotely expelled when the fnstrou-
ment was wanufactured, or the ale mway have on-
tored the tube subsequently through somwe taw or
pinbole. In the formor caso you had better bave
the instenwoent relilled; in the latter, u new tube
will be requisite.

(647 A, M, says: Pleaso give me a recipe
for ¢oloring gold by nolds, I'want a rich color, A,
Use strong nitelo nold, pure.  Fiest experiment
upon @ smill plege of gold, until you hit the proper
strength of ueld and thne of exposure,

(65) E. W, Cosays: I read that, if 1take a
smull phial and place In 16 o lump of phosphorius
and enough olive oll, proviously bolled, to cover
the lump, the phosphorus, when the ale (8 admit
ted, will become luminous, Isthisa fact? A,
Yes. The bottlo should be well shaken Just before
removing the cork, Tho faint lght observed Is
duo to the phenomenn of phosphorescence. Thero
18 no peroeptiblo Increiso of tomporuture,

60y E, M. asks: Of what material aroe

stove brick composed ¥ AL Usunlly of & good va-
rlety of fire clay, well burnt. The olay consists

mugnesio.




(67) N. 8.7, anka: How can [ make n desir-
ablo comont forleather? A, Thoe following water-
proof coment hns been highly recommended:
Molt together in an {ron pot equal parts of com-
mon piteh and gutta porohn, and stie well, This
way be kopt liquid under water, or eolld, to bo
ro-molted when wanted, Ttisnot attacked by wa-
ter, and adheros very strongly to leather.

(68) J. L. W, asks: How are pictures prop-
erly transferred to vebiclo pancls? A, Cover the
pleture entirely (taking care not to go beyond the
outlines) with a slight coat of fixing varnish, then
put the pleture on the object to be ornamented,
belng carcful to place it properly at onee, to avoid
gpolling it by moving. The varnish newly applied
being too liquid, the ploture should be allowed to
dry for about ton minutes, and placed on the ob-
Jeot to bo ornamented, when just damp enough to
be adhoront; this done, cover the back of the ple-
ture with a ploco of oloth steeped in water, then,
by moans of a knife or ponholder, rub it all over,
A0 a4 to fix overy part of (t; then remove the pleco
of olothand rinse the paper with a paint brush
stooped In wator; at tho end of a few minutes the
paper will como off, leaving the painting trans-
forrod. Care must bo taken that the plece of cloth,
without belng too wet, Is safficiently so for the
paper to be entirely saturated. The plcture must
now bo washoed with a wet brush, and dried very
lightly with some blotting paper. Keep the orna.
mented article in a warm, dry place, untll dry.
The polishing varnish should not be applied until
tho next day, keeping the pictures meanwhile out
of the dust. The latter varaish should beapplied
as lightly as possible. If dark colored objects are
to be ornamented, tho ploture should first be cov-
ered with a mixture of white lead and turpentine,
following the outlines of the design, and covering
it entirely. When this coat Is perfectly dry, pro-
ceed as above.

(69) T. K. G. asks: Will a mixture of two
parts chlomte potassa and one part sulpbur an-
swer as & compound for explosive bullets? A.
Use chlorate of potash § parts, sulphur 1 part.

(70) J. B. W, says: [ have industriously
sought for a long time to find the genuine article
of camphene, I am informed that it is nothing
but spirits of turpentine doubly refined, but no
ono can tell mo the exact process of making., I
want such an article asused to be made for burn-
ing purposes. A. Tho so-called camphene (s or-
dinary refined spirits of turpeatine. Tnsome oases
a littde aleobol was added to render the flamo less
smoky.

(71) J. P. N, says: I have noticed two blue
flagstones which appeared to have been outside
layers in the quarry, each having on them grooves,
the hollows of which were about one fourth inch
deep, leaving the ridges some two inches apart ;
but the grooves, Instead of being straight, were
regularly zigzagged. I can readily see how straight
grooves and scratches are made by the action of
glaciers; but how can these zigzag grooves be pro-
duced 7 A, Itis not certain that the lines are due
to the action of the glaciers; they may have been
formed in the rock itself.

(72) A. R, Marienbad, Bohemia, says: Let
me correct your answer to W. H. W., on p. 138 vol.
33. Theaddition of a small quantity of cyanide
of potassium 10 a solution of copper will com-
pletely discolor It, even in the presence of an ex
cess of ammonia. =

(73) F. McC. and others ask such questions
83 the following : Are the chancesfavorable fora
young man aged 23, with good English education,
& strong love for mathematics and the profession
of civil eogineering, and some koowledge of al-
g=bra and geometry, to become 8 good civil engf-
neer, by spending his evenings in thestudy of ma-
thematics? If so, what knowledge of mathema-
tics would be necessary before beginning the prac-
tice of the profession? A, Our advice to such a
young man Is to got a position, if possible, with a
clvil engineer engaged In active work, such as
surveying, prospecting, or constructing. No mat-
ter bow humble the position at first, if the young
man bas it in him be is pretty sure to rise: and
his own experionce will tell him what studies he
had best pursue.

(74) H. L. C. says: In answer to R. L. S.s
query as to stone arrow heads, you say “that they
worw used before the discovery of America.” |
will add that thoy are used at the present day by
the Indians of the Far West, whore they use them
for shooting game ; but the arrowhends are small
compared with somo of those found in this State,
The size of those now {n use is from 16x1Y{ Inches
0 Mx1% Inohes; swhile T bave found several in this
State as large as 134x4 inchos,

(76) 0. C. L, says, in reply to R, H., who
asks If 1t is not uousual for flos to be magnotic;
I would say that I bave often observed it In our
own files, but especially 1o a swmall panch, which
was capable of supporting the welght of a tack.
Inthe oase of the punch, it was probably caused
by the bammaertiog,

(70) W. E. 8. says, inanswerto J. H. R
who asks how 1o make an ot that
wiil ™ork very slowly: There is really nothing
easier than te rogulats the ultimate quickness of
electro-magnetic action, with & given electromo-
tive force. Everything depends upon the length
of the iron oore, Its thickness, and the adjustment
of the armature. For {ostance, the core of an
electro-magnet, whioh Includes not only that por.
tion of the motal which Is encased In the hellces,
but the back conneoting ploos, may, with & single
oell of battery, attract Its srmature, adjusted s o
certalo tension, at the rate of 10%) times per min.
ute: while if we double the length of the core, the
srmature will be attractod to a bearing, under the
Mame tension and with the same battery, but o
times por minute, [ bave a very long eleotro-

magnet which will exert ita maximum foroe tut

ocore of which fs loss than £ inohes long, which will
attract {ts armature between 4,000 and 6,000 timos
por minute, A great deal depends upon tho thick-
nessof the fron core ; much upon the resistanoco
of the hollx: but most upon the length of the
core. If I, H. R. will oonstruot an electro-magnot
of 4 lneh round fron, each lmb of which shall be
12 inches long, with a resistance of sny 200 ohms
of No. 21 wire, I fancy he will have o sufolently
slowly noting apparatus, provided his battory has
not too great electro-motive foreo, and his arma-
ture adjustment be proper. Such n magnot could
be regulated to exert its maximum foree asslowly
s 00 times per minute,

(77) E. D. R. says, in reply to a correspon-
dent who nsked: “What is bird pepper?” 1 en-
oloso n specimen with a small limb of the plant,
1t grows wild all over Southwestorn Texns, nnd Is
cenlled by Moxicans and Spaniards ehil colorado
which, translated, means red hot, If you taste the
enclosed specimen, you will find the nnmoe lsa
good one. It grows up from tho root overy year,
Where it s abundant, the turkeys and prairie
chickens feedlog upon it become o saturated
that {t I« impossible to eat them. A, The specl-
men sent is very similar to the oherry pepper of
West Afrion, which is eaten by small birds, and is
used by the natives to spice thelr favorite dish,
palaver sauce, with.

(78) A. 8. sayg, in reply to E, N, and
others, who nsked how to remove superfluous hair:
Aurum plgmentum (sulphuret of arsen ¢) mixed
with slaked lime to the consistence of paste, Is
used in Burope to remove the beard from the face,
without soap or razor,

H. A. P. asks: Where is the deepest mine
in the world 2—G. W, P, aske: Is there anything
that will render wood proof against the action of
nitrate of silver, which has been used in sensitiz-
ing collodion ? T want a solution which will not dis-
solve inelther nloohol or ether, I have used asphalt
and beeswnx ; butas thoy have to be applied hot,
they are not very convenfent.—R, F, H. asks: If a
ball, D, is dropped in hopper, A, while the sjuare

tuboe, B, Is revolved borizontally at a high rate of
spoed, by means of shaft and pulley, C, it will be
thrown by centrifugal foroe against the end of the
tube. WIILIL be held there, or will it diop through
the opening, E?—H. C. asks: How are the edges of
the leaves of a book arranged to show a gold edge
when cloged, and a red edge when open?

COMMUNICATIONS RECEIVED.
The Editor of the SCIENTIFIC AMERIOAN Ac-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:
On Large and Small Wagon Wheels. By M.G.P.
On Stealing Brains. By E. C.
On Some Curious Properties of the Figure 5.
By G.R. .
On American Grape Vines. By 8. F.
Also inquiries and answers from the following :
BRE—~JCW-RGS-E.T. H-F.J.—-H.D.—
IV.5,—C.E.8,—N.D.T.—G.M.—C.C.—G. A. S.

HINTS TO CORRBSPONDENTS.

Correspondents whose Inquiries fall to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bllity of inventions, assignments, oto., will not bo
published here. All such questions, when initials
ounly are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mall, If the writer's address is given.

Hundreds of inquiries analogous to the following
are sent: “ Who sells pyrometers? What Is tho
price of a good aneroid barometor 7 Who deals In
mica? Who selis theodolites? What doesa bi-
nocular microscope cost ¥ All such personal in-
quiries are printed, as will be observed, in the col-
umn of “Business and Persooal,” which s spe.
clally st apart for that purpose, subject to the
oharge mentioned at the head of that column, Al
most uny desired information can in this way be
expeditiously obtained.

—

[OFFICIAL,]
INDEX OF INVENTIONS

POR wWuION
Letters Fatent of the United States were
Granted In the Week snding
October 5, 1876,

AND EAUH BEARING THAT DATE.
IThose marked (r) are relssued patonts, |

Corrlage, C. THOMAK, «uy vuverrins
Carrlago, child’, J. A, Crandall, . ...,
Carrlage, child's, L. B, Harrington, Jr
Carrlage, chlld’s, S, Opponhelmer .. .....

Caskets and coffing, J, M, Hutton
Catamenlal sack, G. Meacom ..
Cement tanks, T. New (f) «ooviiins
Chalr, opera, W, A, Slaymaker,....
Chalr, tiiting, H. 8. Hale...oooiiiie
Chalrs, base for revolying, W, T, U
Cheeso protector, D, A, Wolls,

Beof shaver, smoked, C. K, Turne
Boll ringing, G, ), Colline .ooovvee
Dending metal bars, A, M. Campbell,.
Blind stilen, borlng, J. M. Boymour...
Bollor foed apparatus, W, 11, Joukins.
Bolt and lath machino, Galthor and Hill..
Books, binding, G, K, BHOW, ooieiienieee oe
Boot heel, T. U, Muurnvn...'. de(
Boot licols and solos, serow for,Jd, USET. oo
oot soles and uppers, nniting, G, V. SheMeld. .. 168,420
Boots, notehing countors for, N, Harwood ...... 168,84

Bottilog apparatus, L. B, Wilson. ... svaens o 104,547
Brake alr valvo, G, Westinghouse, Jr.. .+ 168,55
Brush, halr, C. B, Teots, . oovs coos wens cees 168,428

y 08,563
Brush, paint, C. It, Daker... .. vens 108,

Bulldiogs, bird guard for, 11, T, Dlodget. ... 168,466
Bulldings, wooden gutters for, A, K. Boffum (r) 6,655

Barner, candio, G, HOMIROT, oo oovir snivaniesnnnns . 168,898

Burners, sheet matal gas, M, Dyott,.., Lo 168,468
Butter worker, J, ROoOney .« cooevees o 168,418

Duttons, attaching, D, Heaton.. . 108,831
Canning meats, eto,, W, Loland, . .. 108,508
Car coupling, J, H, Johnvon, ... coys 108,000
Car coupiing, K. L, Banford, . o0 veve 108,345
Car coupling, O, €, Brlth oo veee 169,428
Cars, warming and ventilating, J, Story.. . 168,420
Cars, side bearing for ratlroad, G, Galloway...... 105,470
Carpet linings, G, W, ChIpman, .oeooeees 168,378, 108,074

.......... 163,450

< 168,458
. 168,094
. 168,523

Carriage Jack, A. W, RIOhArds, cocovee srnconnee 168,550
Carrlages, die for loop blanks for, Clapp et al..... 164,502
Carriage top prop, Clapp and Van Patten........ . 165,.m9
Cart,dead, T. F. White...ooovvverinininnies .

Joremus,

Chisel, mortising, A. R, Watterson, ....... vevs oee 168,358
Chuck for turning whip stocks, C, 8, Hartwell, ., 168,487
Churn, A. D, Grose........coees PO ceaseie oo 168,392
Churn, I. E. Smith,......cuae 163,533
Churn, rotary, W. R. Lampton... . 168,508
Cistern cut-off, sutomatie, H, L, P 168,361
Clothes pin, H. C. HI........ sosssnnss 163,332
Confectionery, E. Hawker,...... . 163,458
Copylng press, HofMman and Hoyt, .. . 168,494
Corpse lifter, J, J. Flannery.... .. .. 163,471
Cotton opener, J. E. Crane...... «e 168,524
Cracker machine, J. W. RUREF. . ..iiiiiiiniiiinnes 164,531
Crane, Caswell and Worth.......... oo 168,972
Crane, F. A, Pratt,......vvves o e 168,412
Crimping pin, hatr, M, Gardner.. 168,788
Croquet apparatus, J. A, Crandall,. . 165,823
Crozing staves, J. Pennle, Jr...... 165,410
Cultlvator, sulky, J. Spain... 168,587
Curtaln fixture, G. W, Corey,.. 168,456
Dontal engine, W, W. Evans (r). 6.6
Desk. office, F. H. Catler.... pLEN
Distilling ofls, Van Devort and 168,502
TP D DENIIOR s 0s o 5senasnnsansnnos ks passand ‘ons moe 168,516

Dredgers, diking attachment for, G. W. Parsons 163,409

Deill, 8008, B, BOSAR (). o0svcrnvuiloscssassen cooe 6,602
Dumping attachment, offsl, T. Webber. ... . 185,585
BEu benters M. LOB0  covssvsssscnersnaves svos eois 168,510

Electroplated figure, ete., Worthen etal ... 163,482
Engine governor, electrical marine, C. C, Wolcott 168,
Equalizer, draft, J, M, BUckuer,.. ........oeen ou. 168,970
Ethylene, package for, J. ', Moore.. a

Fence, tron, J. B, Wickershawm (r).... .. . 6,655
Fire arm, breech-loading, W, W, Greener.. 168,528
Fire army, sight for, D, M, Martinez....... 163,404
Fishopear, M, JINeKS, ...ovviins vaviinn onn . 168,50
Floodway for warehouses, J, H, Morrell. .. 165,517
Flour sack packer, Fuller and Parkerson... .« 168,887

Furnace, annealing, W, §. McKonna. ............. 168,513
Fuaruace for smeiting lead, J. V, Woodhouse. ... 168,400
Furnace, steam boller, E. Kaselowsky...........
Furniture caster, W, Goald

Gas as a motor, carbonie acld, J. Westeott,
Gas machine, A, Glachet, ..............

Gas regulator, J. M, Dean,..... 18,40

Geato, antomatic, N, M, Loung, weee 168,500
Giasstool, T, Carr, . ..coovvvvvenss wee 168,571
Globe, terrestrial, M, MoViear A LR T
Grate, ¥, I O 00 v sy s Baeraans Kb iahas . 168,82y

Grinding pearl veneers, ete., J. & G, Hoffman. .. 165, 651
Hammer, steam, S, D, WIHSOB ... 0ooiiiiininnnnne 168,49
Harness pad press, W, Dippert .,
Harvester, C, Denton.....ccovvvines

Harvostor Pake, M. BAY.cove o creorsescsrrsosscccne 168,526
Harvester pitman connection, A. Res............. 168,415
Hay. onlosding, W. M. Haynes. .. .....oooovvmennnes 168,30
Hay tedder, B, M. Stockel,...........cc0ur vurnrnnn, 168,04

Heel trimming machine, I, Van Noubuys..... 165,50
Bioge, L. B. Dol cciocierssines savssbse e
Horse p wer, A. B, Farqubar... ...

Horseshoo, E. L, Brown,......... 168,089
Horseshoe machine, W, W, Lewi 165, 2%
Hubh, Lo X, Bewloy. coivievinrnnnnss 163, 45
Bydrait, O ¥ RAPP: ciessstasrssnsrash .. 168,418

Nydrant, aoti-freezing, K, SBmeaton............ 165 422

lce-breaking vessel, B, J, Weedermann. ... 108,436
Ice machine, A, Jas. .., 168,500
Ice machines, condenser for, A, Jas ...... 168,50

168 408

Indexes, cutting and printing, H, H. Bdwa:
Indicator, W, L. Gallsudet

Induction cofl, J. R, Chisdett......... ..
Kitehen cablnet, G, Holt ,.,........
Ladder, »xtenslon, W, T. Core,
Laprobe. P, L. BlaRely . .vvvierieccverones
Latch and lock, kuod, J. ¥, Cooper
Latch, gate, J, Peterman

.................. o 168N
Leather, machine for rounding, J. Lawia. .. .... 165, a0
Loather, gratning and pebbiing, 1. Howson. ... .. (LN
Leathor, srtietal, J, Harrington...........oooues 195,00
Life-proserving stool, I, M, Nash......... P— L K11 )

Machloery, preveuting backissh of, J. A. illlner 168 41

Alarm, burgiar, A. Gregory......coovv sevvierine 168,091
Alarm clroult closer, L. FIoeh. . ..oo voviviinisnns 104,470

Aunnealing box, C, H. Onfons. .. ..., . LN
Annunciator, electric, 8. H. Beckwith 108, 064
Artist's shading stamp, L. F. Bruce 1,114
Auger.earth. W E _Coman............. cernirens 14 00
Axie allp tia and loop, Clapp and Van Patten.. 194,50

Axie ellp tie for carriages, Clapp and Van Patten 160 21

2 times per minute, while 1 have another, the

Bag snd chalr, \raveling, C Laumonter 19, 00
Bale the, T. H. Marphy 1,518
PBalloons, car or boat for, J. Nertnsss LR
Barvels, sk for off, 0. M, Halght...... 164,000
Dedatead, Ogborn and Kendriok.............. 164,042
Pedstend, fnvalid, A, Kaufimsén.,,,... v 108,50

Mall bags, manufactare of, If, Mephons 108, 68
Marking implement, J. O0'Kane 18,0
Marking wheel, 8. K. Worrell........ .. 168, a2

Mechanical movement, J, MOCIONKRY ..covieninns ..
Metal bars, bending, A. 1. Campbell .. .
Mil, rolling, King and Seoit
Milistone siafl, J, See -
Milistone staft, P, Sellers

Motion, converting, W. ¥, Darnes (r)...
Motion, transmitting, J, Kigwailt, Jr..... voe 108,080

Multiplier, pattern, 0. W, Richardson. 164,048
Night soll spparatus, O, E, Frazter. .. 108,41
Night soll apparatus, 18, B, Gfllesple. 1,m
NutJook, ¥, G, Hamilton....,.,sveees : 108,48

Ordnance, breech-losdiog, E. A . 1 e
Ordnsnce, projectile for, J. G, Butler ., .., 168,447
Packing for stufling boxes, metallie, I, Sage. ..., 184,30
Page Indicator for books, B, Harrie. ... ..o, 18,05
Paper bag, A. 8, Donulson,.... . 168 481

Paper box, B, D, F. Shelton (fl.ccives sinciriens 5,000
Papor fastener ani card suspender, G. K, Snow.. 10 505

Psper hanging machioe, B, M, Miner........ e 108,09

Paper pulp, making, J. W. Dixon .., ... . 108,99
Paper tabe machioe, H, M, Roles,.. 168 5
Paper tubfng flexible, H. M. Boles, . PRL R

Paper tubing, wmaking, H. M. Boles. .,
Pencll case and calendar, B, Howlsnd,,

Photograph burnisher, J, Coumbe. ... 108 457
Planoforte damper, M. W. Hanchett....... ...... 158,08
Pipoes, thawlog, T, J. Sloan... ...... 168,354, 105 3
Plane, hench, Traut and Richards ... ...... ..., 168,
Planing machine, Rlce and Murkland.. 164,59
Planter, corn, A, Hodgeon .. .....ievee 168,90

Planter, hand corn, O, €. Gllmore..
Pooket, safety, J, Colton,.... ...

Pot, coffee, M. J, Dewald.. oo 104,007
Potlig, L., W, Torner....... v 100 856
Prows lovor, A, CAMOION. coocvuiisvacsasrernss vare 168,440
Printing press, MacDonald & Calveriey.......... 164,81

ceees 164,070

Prisons, construotion of, Cook & Heath,, .o 108,408
Projectilon, sabot for, J. G, Ratler......... .o 108,018
Propollers, rataing and lowering, J. W. DI ver 168,850
Prychrometer, W, Klinkerfoes, .......... ... ver 108 008
Pamp for deep weolls, J. H. Duck. oo 108,062
Pamp for ralsing heavy Hguids, B, L, Perry...... 168,411
Rallroad mil Joint, 8. W, Grimth, . wen 168,000

Ratlroad signais, eircult closer for, L, B, Dennin. 168 319
Rake, horso, 8, I, N¥e (F)occivievivrnvernrnnd 6,678, o040

Rake, horse, 11, C, Velle..., wee 168,508
Refrigerator, L. 1}, Woolfolk... o 168,441
Riveting machine, J, F, Allen ., . 188,004
Rolllng mill, King & Scott .. . oo 168,504

RuMe, band, T, Robjohn (r) .o Jeseanses o, 080
taffon, making band, T, Robjohn (r),. 0,087
Salls, reefing and furling, K, Rawley... o 108,404
Sample box, Butterfiold & Holllday.. 168, 18
Saw, W, P. Miller... oo 168 108
Saw handle, crosscut, L. Stepard.. 108,40
Scaffold, window, H. Krilger, Jr... o 168,401
Scraper,earth, D, Irwih ...ccovveeiiiiacnnainnecinns 108,834
Screw-cultting dle, J. C. Shermso. 108,800
Seed drill, B, Reagan, (r)...... 600
Seedlings puller,J. S, Swaney... 1834n
Separator, ore,C. W, Relley .. . . 168,418
Sewing casc, J. B, Stearns, Jr.............. 168,58
Sewing machine, wax thread, J, M., Nichols...... 155501
Shading stump, artist's, L. F, Bruce.. -« 163,516
Shingle machine, W. P, Valentine, .. .. 165,541
Shingling bracket, T. Talbots, Jr.. 168,55
Ship's log. 8. D, Trenchard..... 168,42
Skate, 0. Edwards (r)... 6,678
Slulce gate, T. Parker... .. 168,50
Snateh block, A, Hunt..oooovrive vnvnncnnnns 163,498
Soles, hand tool for channeling, L. Goddu, . 188,658
Spinning machinery, wool, C. Martin....... . 148,312
Spool exhibiting case, J. D, Cutter, . 168,460
Stencdl plate, W, M. Kellle... - 165,400
Stove, B, Claflin....ccvunnee 165,45!
Stove, heating, E. Smith.... ... . 168,584
Telegraph, duplex, T. A . Fdison......... .. 168,355
Telegraph recording polint, T.A. Edison ........ 165,87
Telegraph solutions, ete., T. A. Edison. 1688 445, 168 46
Thill coupling, S. L. Bill. .. ... ..... AL R
Tobacco bucket iid, I. N. Reynolds.. - 1A
Tobacco dryer,C. Duwel ........... -« 168,584
Toy table, G. H, Barke.......ovveeen . 168,317
Toy watches, ete,, sugar, G, Arend.. . ...oiviinins 10840
Tramways, clip for rope, E. Olsen......ccoovavnnes 168,392
Tranks B VORI os oo ovecasnnnen nws o 168,504
Truss, S, L, Hockert....... 184,40
Tube rolling machine, J. Hoskin.. 165,005
Vault ight, J. F. Foley.cvoceninaans « 168,402
Vehicle soat, D, Ford........ .. .. ~ou . 168,28
Vehicle pole and shaft, G. W. Eddy... N LN )
Vessel, lco breaking, J, J. Weederman « 168 s
Wagon gearing, J. C, Seameans........ 168,047
Wagon seat, Hern & Richarda. ... ..covve o . 168,400
Warchouses, floodway for, J. H, Morrell.... .... 165,517
Wash board, W, Todd (r)....  .ccovarnnrnns 6,60
Waashing machine, J, R, Barnes (r).. 6,6
Watch key, G, P, Reed .. oovvivnninnes 16%,997
Wateh regulator, O, Teske....... . LN
Water metor, Rhodes & Swartz. . . 168,508
Water meter, A, Swasey..... eessnns > o 1683
Water trap supply and connection, J. ., Morroil 165, 40
Water wheel gate,J, W, Larmon............ serens 168,507
Wedges, making, Morgan & Foster (r) 6,2
Windmill, J. HAI (8, ooiiiianinrnsrsnnss «» 6,58
Wrench, E. Wiard .....coievene 163,30
Wrench, ratchet, F.8. Ober  ..... ..vvveens 168, 408

Yarn, composition for slzing, J. W. vrmm...:: 168,63

DESIGNS PATENTED.

5.4 —~Laxr Cmixxey, E10.—T. B. Atterbury, Pits.
bargh, Pa.

8,671, 01, Crorns. —J, Barrett, New York efty.

45 and 8,698, ~Cassixxnes —F . Bosworth, Providence,
BRI

8,607 to 8,67, —~Canrxrs,—0, Helnlgke, New Utrecht,
N. Y.

5,65 to 8,604 —~Canrers.—H, Horan, East Orange, N, J.

8,685, —Coox SToves, —W_J, Keep, Troy, N. X,

8,65, —Triumixo 8, McLaughitn, Philadelphis, s,

0,67, —~Canrers. —E, J. Xoy, Dracuot, Mass.

8,688 —Nusy. ~W. Page, New York city.

8,69 ~O1L Croru, —F, I, Randall, Camden, N, J,

SO0, —Corvin Sonews, 0. D, Rogers, West Meriden,
Conn.,

l.nl?-ft?gm1-<—1'. J. Stearns, Doston, Mass.

5,00 ~Casvinene W, A Walton, Providesce, B. L

A08 ~Canxd Bonvxn, M, Dolton, Jr, Phi

SO0 and A0 —Daaoxker. O, Herter, New York efty.

5006 10 00 —GasLiErs. ~O, Nerter, New York elly.

5,00 Cuaxoguien, ~C, Herter, Now York city.

8,900, ~Liouy.~C, Nerter, New York city,

500l axr, O, lerter, Now York city.

700~ Wark Pockers.~J, O, Lamm, Hopedale, 11,

S0 ~DEsk ., 8, Morgan, Brooklyn, N, Y,

S < Proviniox Sarn. ¥, Northrup, Detrolt, Mich,

5,00, ~Exnnoronny. K, Crisand, New Haven, Coun.

SUHEDULKE OF PATENT FEES.
OB 080k ORVOR. ..0ivvneeesnsressasssrnsssrsssenssassescPt P
On sach Trade mark. ... ...

Un appeal to Commissioner of e
Oh SPPHOALIOn 1OF FOIMTE. . .ovverssmmaiTemarces anss s B0
On Aliog & Disolalmer. T L
m . mm ‘. m m mll CELELEEEE

On application for Dosign
On gpplication for Design (14 yoars). .

Laa g B AL _al Ll assmE A iedi o lAE Sl S ]
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ouu)m "PATENTS,
LIST OF PATENTS GRANTRD 1IN OANADA,
Qctober 2 to 5, 1875,

5,31 —R, D, Chatterton, Cobourg,
u-;d_ogrlnx. Oct. 2, 1975, ey
H, Killey o al,,

DAoL Tiekx 1:‘3 Hamliton City, Out,

323 ~W, H. Reed, Chleago, N1, U, 8,
carbureters, Oct, ¥, 1573,

S3H.~L. P, Drunelle s«tal,, Quobes Clty,
tery. Oct, 5, 1573,

5,25, —N. W. Weatcott o al., Providence, B. 1., U. %
Kalttiog loom. Oct, 3, 1879,

5306, ~0. W, Copeland, Malden, Mass yU.8, etal, Boot
WAX thread sowing mechantsm, Oct. 5, 1575,

S, M. —R, Aldred, Glencos, Ont. Rallroad track Wing
wachine, Ooct, 5, 1972,

3308, 8. B, Smyth o al,, Manchester, England. Man.
ufacture of tron and steel, eto. Oct. 5, 1573,

5,310.~F, X, and A. Bellefeallle, Trols Rividres, Ont,
Turoahing machine, Oct, 5, 1875,

33%.—L. Dill, Groeuville, Ohlo, U, 8. Car coupling.
Oct. 5, 1575,

3,81 —R. D. Robbdlns, Port Perry, Ont.
reaplug, Ocl 5, 1875,

3, 82.—E. E, Hargreaves, Sarnia, Ont,
tiator. Ocl 5, 1875,

588, —T, Harvoy et al,, London, Ont,
Oot. 5, 1875,

3,854, —P. J, Ayres, Lindsay, Ont,
top. Oot, b, 1835,

5,255, —H, Sells, Vienna, Ont,
preas. Oct, 8, 189,

Car draw bar
Steam
Alr blowers for

Gravity bat

Mowing and
Rallway car von-
Dumping wagon,
Duggy and oarriage

Combined elder mill and

8,256.~8, L, orter o al,, Roolielle, 11, U, 8, Rallway
rall support, Ocot, 5, 1877,
8,87, ~N, Yagn, 8t, Poteraburg, Russls, Feeding appa-

ratus for stoam bollers, Oct, 5, 1875,

Afvertisements,

Back Page = « = « « » $1.00 a line.
Insido Page « = « « « « 75 conta a line,

Engravings may head advertisements al the same ra ¢
per ling, by measurement, as the letter pres. Adver-
tisements must be recelved al publication offics ae
early as Friday morning to appear {n next wsue.

Model Steam Engines,

FROM wLI‘-% Ul'\\‘\lu)i FROM GEORGE PARR'S
EQUALED' MODELS OF
Vertical Engines,
Paddle Engines.
Steam Hammers.,
Locomotive Engines,
Steam Bollers.
Marine Scrow Lnglnen
Beam Engines. Powerful Engines,
Steam Winches. Water Motor Engines,
Electric Engines (requiring  Fire Engines,
no faely, Miniature Machine Shop,
Engines to run with Kero- Miniature Mechanioal and
senc Ol or Gas, for do- Comical Figures and
mestic pumosas Saw Mills run by above
Upright Engines. appliane

Also, Celebrated Amateur's Lathes Tooln and Fittings
of every description  Inlmitablo Castings, for §1.00 por
sot and” apwanis, by wmoeans of which numbers of the
above Steam Engines, Lathes, &c., have been success-
fully made by Amateurs. Thousands prove the unparal-
laled success of the above models and castings.

For fall description and prices of the ahove. together
with the requisite tools, gee ** Parr's Technleal Gutde,'*
8vo, Eighth edition, Sixty-Afth thourand, over 150 pages,
with nc-rlyw)splcndld {{lustrations. givin, rulllunmc-
tions In Sorrento Frat Carving. and Scroll Sawing, a
150 Parior Experiments in Cnemlmr;'-_ the wonders of \ll-
eroscup{ the beauties of Model Telegraphy, together
with orher useful and sclentific Information; also all
noecessary instructions how to buy, how to use, and how

to mako model cuglnen Post freo, 50 cents,  Address
GEO . PALE, MAONE'FOfMechanioe Fanle, Rnain & ¥

PIERGE WELL AUGER

10 say coe st will soccessfully compete
'Ilh |hrm In hrlu & 20-inch wel), through soapitons and sand-
stone, and In \aking wp snd pu-ln bowliders and loosc stones.
;‘“‘"r'igs‘"s"""rm; 25 F!R DAV CUAR-
o Brwd tor ot

CHAS. D. PIERCE. Pﬂu. Tiioets.
THIS MACHINERY has an established
re&»lnuon in every State. It has earned over
1o & single County in two years, It isa safe

and profitable investment for men of amall means.

E WANT to engsge every unempioyed man, woman
and ghlld. C. P, REICHARDS & CO., Hallowell, Mc.

0 ENGINEERS, MACHINERY MANUFAC-

turera, Tool Makers, Pat~ntees and others—The un-
dersigned {nfuential snd well established fArm, oarrylin
on business in Melbourne, the principal of which has bad
over 20 years' expertence o the Australlan Colontes, and
which hias & large and extended counection, Ia williog to
undertake the sole nyenry tn the above Colonles for the
snlo of all classon of Engines, Agricultural Machinery,
Enginoors' Tools, Mechanical Inventions and Patents,
and also to transact every description of business in this
clasy, Highestreferencesgiven, DAVIDMUNKO & Cu.,
181 Queen Street, Molbourne,

Brainard Mllhng,: Machines &'

A new lmlwrml Milling Machine for $£200, Also Brown's
Pu R(‘IW WM ﬁ and our new Bralnard STEE
\f CO.. 151 Milk 8t,, Boston, Mass.

A MONTH--Agents wanted every-
whcru. Puniness ionorable and first
class. Purticulars sent froe. Address

J. WORTH & CO., 51, Louls, Mo,

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Bxtra longths and quality, from 8 16th thick up, planed
and unplaned, Also, full stock of HARD-WOOD LUM
BER and VENEERS, MAHOGANY, BATINWOOD,
ROBEWOOD, WALNUT, &,

Inclose Stamp for Catalogue and Prlce. List,

Geo. W. Read & Co.,

150 to 200 Lowisst,1.5th & 6th n-..r;.u..N.\ .

The Myers .‘.'.‘.’:‘:l’l" Engine.t 6,681, fome
BECOND - HAND MACHINERY

CHAS, PLAC R, lm lh-ndo Street, New York,

Cotton Seed Huller.

D. Kahnwellor's Celobrated Patent, for Ol Mils and
l'hnlul'uu Lsed by every Mill in Now Orleans and oth.
ors, Grinds snd oracke corn & peas, 120 Centor St N.Y

Stoam C nnu
Ulroular Sawa,
Steam Lathos,
Hori{zontal Eogines,
Portable Bugines.
Steam Pumps,

JHRIVER'S HYDRAULIC ()ll(i/}N‘ l:l’.()\l&:“l‘,l(

mar bo ssen at Amoerican Inetitute Falr, biowini s

|" Chureh ¢ Hend {nrolrmllnr 'l Hlllll\l‘:l(
f‘l.) . Ih.l':n'u :c‘\':c'n'rau. B0 K, B6th Bt., New Yor

'"' ]iuhlnluu, Jowe nrr ? TAYOrs, Wn(vlmmk;n.

uunun md others, 0o nuumuunt af
5 Bipnilon, AS l'uMHV, & 00’4, 03 Uhat-
mm turuot, e\v York,

}.h”hﬂ rosdily nttod to Btore Fronts
Store Fronts, Frivate
shutters (n the world, Are ftted o the new Tribune

Bufiding, Leoox Library Bullding, Have been fo
and are sndorsed by the ?e

A(IK\"l'ﬂ WANTED,

ears
ading srebitects of the world

—_— —

$5 to $20 ?f&"l’,.‘.'..'f:'i'w"‘.'.'3'}13.,;_'1','.':“:',
The TOLL-GATE! Frt

And! Address with stamp,

Pleture sont fron! Ao
enious gem! 30 objects to
. C.ABHEY, Buffalo, N Y.

TU EI‘R(,TIND- "LATERS, JV\\ ELERS,
WARCHM K & X
ATTI'.RIFH (llh)l CALS, AND H\TD RIALS, in
sots or -.ln fe. 'Ilh Hooks of Instruction for \lclel or
Sliver Plating. THOMAS HALL, Manufactaring Efec-

triclan, 19 Bromfeld Stroot, Boston, Mass, Illustrated
Catalogue sent froe,

THE IMPROVED

NIAGARA STEAM PUMP,

n to 97 Peari 8t., Brookiyn, N. Y,
unci) st 40 John 8t,, New York.

Hubbard & Aller,

BOLE MANUFAOTUNERN,

ENoixes AND BoILERs,

Pulloys, Shafting and Hangera
a S]k'ﬂ'ully.

)t.' A WEEK to Agents, Old & \mmsf Male &
nmln.lnmelrlncnllu Torma & OUTFI Tl-m' F
Anldl’l‘ll[ 0 v leI‘.ll\ & CO., Auk’ulln. \lv

N GOLD GIVEN AWAY, also 50 por cent
)00 Commission. You can maky from $10 to
dnlly FAM. JOURNAL CO., 22 Hruml:l) .‘.\' Y. =

MATBRIALU. 9

SBESTOS {lQOFl‘\'(I—-KOOF C()ATI\G—ROOF

Alh T—CEME rllrlng Leaks. PAINTS all
BOILEK FELTING=STEAM l'ACKl\O Fl{t
ruoo{ COATING for wood work, &c. Sheathing,Lin-
ngs, &c.
2 Those artloles nm ready for uso and easily npplled
Bend for l‘nmjhlcu Prico Lists, Te¢rms to Deale

OHNS, 87 Maiden Lane, N.Y,

THE NEW

Elements of Hand-Railing.
RevISED EDITION.

Contalnlng Fnﬂ) ono Plates, TATRTEEN of which are
PERFFOTLY XEW, With letter-press deseriptions. By
Rovert Riddell, author of the ** Carpenterand Jolner."
and *Hand- Ilmllug Simplified." 1vol. Fol!o cloth $7.00
(l.AXT()\ REMSEN & HAFFELFINGE

021 —626—628 Market St, l'lnlndelpnll, Pa.

{ OR SALE—The right to Manufacture the Wil-
liam Greet Iron. Cotton, and Hay Hook Bale Tle,
Patented Jaly 27, 1875, This Tle Is superior toall others,
as It can be used an lnuennltc number of tlnmn For

Drawings, eto,, apply 1 WILLIAM GREET,
iooruvlllc, leu(one Louu(y, Aubcmn

CHLI‘ DRILLS & \\'HLNCBB
Drills 85,00 to $13.00 each. Send
Qonlnl card for catalogue. LowzLL

Waexcn Co., Worcester, Mass,

STEEL CASTINGS.

dolid and Homogeneous Guarnteed tenslle strength

tupgs to square inch. An Invaluable nnbﬂllule for expen-
alve !orﬂnn or for Cast [ron requiring ere:

Send for circularand price list to ouEsTER STBEL
’:Agﬂ\(} CO.. Evelins St., thdelohu. la,

MAC

Set Iron Doge,
s Elccl " a
{ron & Steel Clamps, Die Dog' Cl-mp Dogs, Vice Chmpo.

Expanding Mlndreh. &c. Send for latest Price List to
C. W. LB UNT. South Norwalk, Conn.

INIST S TOOLS

Redue«l Prices.

The HOADLEY
PORTABLE STEAM ENGINE

WITH
OFF RECULATOR

AUTOMAT ICAL

el
BALANCLD

S‘Illl MYS 04 FYTHM TLVLS -

THE BEST+* MOST ECONOMICAL ENGINE W

SEND FOR CIRCULAR

.C.HOADLEY CO. LAWRENCE MAS

| -4 INVEATED fn Wall Stroot
1 tO v) ofton loads to fortune, A
T pago book, explalning

© t S o0 af the \\ all Mtreot Ihnlnvr
\"‘ blog, and ‘D’E. .ll«mn ot ivo & Co,, Bankers
SENT FRD . und llmuov- T.' llrv-ml-rm N.X.

& MATCHING,
Pl.gwﬂNG RTISING

TENONING.RESAWlNG SHAPING
: BAND&SCROLL AWS Zo. &o

IN('INNATI 0,

RK & COMPANY
PATENT SELF COILING REVOLVING STEELSSHUTTERS

Rear Windows or oth g
OF, and lﬂmdin1 sbeolute nrultcl‘vn Also, W iN)lI !;)ll"llr ) a‘nlnx- -y
Jouses, Ulflces, and Scbool 18 writions, Clark's »
or balunos whights, and cannot get out of order nu‘ are handsou
fullding,

JAuLs G. WILSON, Manager, 718 Wost Meh it
and st London, Paris, Vienna, Ilcnln.)‘ol!m«luc &v,, ke,

akiog tham FIIK AND i [

ERS In varfoas kinds of wood, u':'lll‘h:: :l::
hiutiers are solf-scting, require Do meeh!
e In appearance, and are tho best and ob
Delsware and Hudson Canal Balldin « Manhs!
ull, Ure Ia every priscipal ety throug uul Eurupe,

In

New York,

P. BLAISDELL & CO.

Worcester, Mass.,

Manufactarers of the Blalsdell Patont Upright Iy
Othior firet-class Machinist's Toou pright Drills and
e

LR gpr_cmL ri

STEAM P BUILEH 11 DR

J1ALOCY,
«twn

16 L USTR

OPE & MA Y UELL MF G
B AW LT O N OHIO T

OTIS’ Machinory.
Machinery.
OTIN, BROM, & 00
No. 34_8 BROADWAY, NEW YORK.

 BOOKWALTER ENGINE
Compact, Subatantial, Econo.

and L--lly' Managed bunr':nlg:-lnf.l'o

work wolland give full power ¢! almed,

Engine and Bofller complote Including

Governor, Pump, &, , wllh ipping

boxing, at the low prlc
8 Horse Power. . . 52 00
g Y 5 o0d 50
lrl'uv, on Cars at B
R A prln.neld Ohlo,

JAS. LEFFEL & CO.,,

10 LiBerey Al New ¥brk ity

TO GL A'\h 8TE EL, ARTIF. STONE, 80AP
and Palnt \hken—Mlng-nun. Zaftro, Fluorspar,

Felspar, Fluorie Acld, Silex, ()xlduL balt, U
Copper, Tin, Anumuny‘ac. )EULOII'TJ“‘Al\r(.-%ﬁlZ

. 3
VJX * r——o—

8mall Tools of all klnd- also GEAR WHER
g{n:ll,()ll;'Z .P:. %nd'nulosrlllldl- It‘)f ull‘ nds, L\ln:3 murq;.

athe ngines € Reats, &o. Catalegues froc,
GOODNOW & WIGHTMAN, 23 Cornhill, Bo-l‘s)n Mass.

A CURIUSITY A ten dollar bill of 1776 sent free
for stamp. Address HURST
& CO., 75 Nomsau St,, N, Y.

TEAM ROAD ROLLER~Improved design,
| X ﬁuperlor and cheaper than the Immrn.-d ones,
Apply J. H, KILLEY & CO,,
Hamilton, Ontarfo.

ALCOTT LATHLS for Broom, Rake and Hoe umtuu
8. C. HILLS, 51 Cortlanat St,N.Y.

A SUPERINTENDENT WANTED.
One of the largest SEWING MACHINE COMPANTES Ia the
United States wants to employ a first class practical me-
chanical enginoer, and cnlu-rn:ncndem man expe-
rienced In the manufacture of sewl n:nucmnu Isdesired.
First class reference will be required regarding Abflity,
Honesty, Integrity, and Sobriety. Applicants will please
give full came and place of res dence. thelr experience.
and the length of time engaged in the business, with
whom, and where:; the names of reference, and the
amount of salary vuted and, If convenlcnl ioclose a
Eho:omph of themselve Address B. C.O..care C. A,
AADVERTXSL\G ‘AGENT, Tunt:x ‘BriLorxe,
NEW YORK CITY.

“'ILLL\\( HENRY KING—ALBUMEN MANUFAC-
TURER, 78 & 30 St. Andrew Street, Liverpool Eng.

Wums:om‘; I’)’.SC nl
15
Jxo. Maymen, bt .

Treas. Valley Machlne Co., East
lhmp(oa ass
Dear g1r The * Wright Bueket
Plu r Steam Pump" you bullt for
the Government ** works like a
top.'' Am sure it has never had Its
equal In any of the Departments,
and [ have no hesltancy In recom-
mending this Pump to any one In
waAnt of a frst class, nolseless Steam
Pamp. Very respectfully.”
J. THOS, M

Representatives,
Send to us !nr Catalogue
ol (.OMPA\\'

TEW & SECOND HAND WOOD WORhl\G

Machinery, Floorers, Planers and Matchers, Single

and Double Surfacers, Moulding Machines. w:roll Saws,

Suction and Bisst Fans for Shavings, eto. D. J. LATTI-
MORE, 31st and Chestnut St_, Philsdelphia, P:.

Call at Fair American Institute and See
NEW DRAWING PRESS & OTHER TOOLS,
STILES & PARKER PRESS CO., Middietown, Ct,
§™ Wil meet partics by appointment,

and Morphine habit absolutely and
wpeedily cured, Palnless: no publicity,
Send stamp for partlieulars. Dr, Carl.
ton. I Washlugton i, Chicago, 1k

WI'K‘HHINIY RUGG & RICHARDSON, Man-
ufacturers of Woodworth Planing Tnnx\loml
and Grooving Machines, Danlel's Flancrs, ‘Richardson's
Patent Improved Tenon Machines. Mort{ain
fog, and Re-Saw Machines, and Wood-Wor King  Ma-
chinery menorally, 2 Sallabury Street, Worceater, Mass,
(Bhop formerly nrruplcd by R, BALL & CU.)
L, B, WITHERNY, 0.3, RUGG, 8, M, lwtuumx

12 n day At home. Agenta wanted, Outfit and

$ terms freo, TRUE & 00., Augusta, )Inlu&
., M, MAYO'S PATEN BOLT CUTTER.

E('!'hnr?«l '?or Ilustrated Clreular, Clocionatl, 0hlo

HE LATEST AND BEST PATENT FOR UN-

LOADING HAY has heen allowed to W, H, IAvYNEs,
of Budbury, Mass, Whilo perfectly feasible and simple,
it {8 nelther costly nor eambersome, but performs tho
mont tedious of all mannal labor with ease and alacrity.
By efthor horse or man Fm\rr 1t will 11ft up a whole load
of hay at anee to any hight, and dump 1t on either side,
(orc or aft, in Ave m|nn(u' time,

OR ONE oF THE nss‘r T FILE LE GUIDES EVER

82 ";ll"ﬁ. for gulding the fle while Oling saws,  Manu.
faotured by E, ROTH & BRO,, New Oxford, Pa,

Can mAko 854 day In thelr own Uity or Town,
L&dies Addrnu Eruis M'r'a O, “a\lh-m Mln

“(IMF A\' ACIIOOI. FOR FOUR DOY
] Lisn MALY O lN(Hh\ll\M
e JaN Bouth Dartmouth, Masa,

000 AGENTS WANTED-To Boll the Orfeatal

ulnllo‘nory apd !a'vnn l'nt:'u % hmeu
atast aplling naokage
Nikre R, 1. FLETORRR,

V. urpenlrr. Advertising Agent, Address

T,
Box 779, New York ¢ Ity.

STEAM PUMPS.
FIEST FRIZES, VIENNA, FARIS, NEW YOEK,
BALTIMORE, BOSTON

Bend for dlcu.lu of recent
TUE wu&“x.x umﬁ' WORRS,
Norwalk, Conn,

p RAWING INSTRUMENTS — DRAWING

Matariale, Sarveying Compasees, Traoasits, Levels,

Measures, Field Glasses, 5 Isssns, Mic .
Tcrlm,au iuromfun &ec., “?]b ey
JAMES W. QUEEN & €O,
4 Chestaut Street, Philsdelphia, Fa,
1 Broadway, New York
Catslogues, Part lat, unnnnn'u Part 34, Orri-
OAL; Part 34, MAGIC Lasvanss; Part $th, Fuivosart-
CAL TNaTRU MENTS, each ten conts,

VOI.NBY W, MASON & CO.,
_Ma nlu‘mrcn«f

PAT. FRICTION PULLEYS, FRICTION CLUTCHES
for connectin ﬂh:ﬂlnx and OGearin

HOISTING MACHINERY A\hl Pl.r,\'ITORh

!‘lcvmzwcx B,

1?lmm}jngmving(Iu.

Rellef Platea for Book \e'lpup'r. Catalogue and
Jircular Ulustrations (.uc.\pv-r than Wood Cuts. The
Bclentific Amerlc:u ases our plates, Send stamp for
[ustrated Clrcular.

IMPROVED MACHINERY for STAVE
lludlnﬁ Bhlngle and Handles, Cablnet Maker's Machin-

ey Gauge Lathe, Dulkce & Automatic Saw Ml

(lm roved), Key Seat Cutting, Pulley Boring and Milling

Machines Hadial Drills, Steam Engloes, and li‘ulcy ‘s Ve~
neering Ma:hines, Cable and Sheaves for tranamittin

Power eic to. T. B, BATILEY & VAlL, Lockport.N. Ix

ADVERTISEIB WHU DESIRE TO REACH COUN
~A try readers in the Wes!, can do %0 In the best and
eheapest manner by usin one or more sections of Eel-
Jogr s Great .\eva er Lists, ‘\pvly

L 0GG, 7 Jackson St,, Chlcago, 11,

THE [MPROVED CELEBRATED
ARMSTRONG HEATER AND LIME
CATCHER removesand prevents Scales
In the Bollers b( supplyins them with
pure water. 1ll save ita cost In foel
within one year, All parties using stéam
should bave one.

R For particulars and circu-
ress

lars, add
BAUGHMAN, CURTIS &
ENIGHT, MANUPAOTURERS,

oledo, Ohlo
Sluhlnhu W L\TED to sct

MACHINERY.

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYS, COUFLINGS, BELTING, &
&c. Send for Iostratea Catalogue snd Price List.

GEORGE PLACE,
121 Chamders & 108 Besde 822 K. Y. Oy,

BLAKE'S PATENT
A Stone and Ore Breaker

Crushes all hard and drittle substances to
any required size. Also, any Xind of
STOXE for BOADS sbd for CONCRETE, &c.
Address BLAKE \ RUSHER CO.,
New Haven, Conn.

ROSE BUDS IN WINTER.

Now Ready.—Roses for winter bloom, and fall
vhuﬂnh We sénd strong Pot Roses that will bloom
quickly safely by mall, post-paid. Purchasers' choice
of over XU splendid ever moumln. varieties

FOR $£1.00. 12 FOR £2.00.

See our rlcnm descripiive catalogue, contalning fall
directions for culture, &¢. Sent free to al 1y.

Address TllS DINGEE & CON

Rose Growers, West Grove, Ch

EAGLE FOOT LATHES,

With Scroll and Circular Saw Attach-
ments, Slide Rest, Tools, &¢.: also Small
Engtge Lathes, Metal Hand Planers, &o.
Noatest designs, superior finiah Low

rices, Our new Catdlogue descridbes
these and every tool necessary for the Am.
steur or Artizan, Send for it,

WM. L. CHASE & CO..

Bsa " Liberty St., New Y orl’

Planing & Matching,

Moulding, Re-sawing and lrm\l\lnf Machinea. Ecroll
Saws an 'Goneral Wood- Worklng N schivery.
JOHN B, SCHENCK'S SONS § Matteawan, N.

Y.
Sond for Cataloguo. 118 Liberty 8. N.Y.clty

Our Boiler and Pipe Covering
5 PER CENT.
1n RUEL.

ASBESTOS FELTING COMPANY,
16 822 FroxT 87., New York.

Bradleys Cushioned Hammer

has larger capactey, Is
more dorable, takes u
leAs rooI, doek more an
better work with loss ex-
pense for power and ro-
pairs than any other Ham-
wer In use,

(l\ur-merd u recom-

Save

mcud«
DLRY
lan oturing
Company,

Aveaouss, N, Y,

s
Al alzon At low prives. . GOULD. Nowark, . J,

MAGNETS—Permanent Btul lsgnou

f tor% or slze, made o ordu by auvu
8t., Now York, tog Onle-
%38’ oo "Fhumo 'and Miotata 'mum-n Tostros

ARG
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Advertisemencs,

- e 6o . a line.

B e T 2 I 1 75 Cents wiine.

Engravings may head advertisements at the same rate

perline, by meaairement, as the letter press. Ad-

vertisements nust be resefved at publication office as
carly ax Friday morning to appear in next issue.

. Ofl. E 108
’hs ‘,“.;n‘}nglll'i‘::ﬁ;e best, Iu\abllnbcd 58

GALLOWAY'S PATENT
Cas Fitter's Lamp.

Use it with one hmd ‘rhnv toolsin one,
bv”ml $2.25, Send for Cirenlar of Book

ARdLamp. | o GALLOWAY,
815 North 1088 St., Phlladelphia, Pa.

FALTHAFATCIE

SENT BY EXPRESS,

to any place, no matter how remote,with bill to

collerl On Dellvery,

with privilege to exnmine before paying.
Satisfaction Guaranteed, or

The Money will be Refunded.

Descriptive Price-Lists, with full partioulars, froe
by mall to all who write for it.

HOWARD & CO.,

No. 222 Finth Avenue, New York.

Mention Sclentific American soken you write,

NGINES & BUILEES new & % rfrﬂ condition,
Very cheap. Adcress l\l\L.H.u! L ICH, 0N Clity P,

Todd & Rafferty MachineCo.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off Engine; Lowe's
Patent Tabalar and rive Bollers: Plain Slide Valve Sta.
tionary, Holsting. and Portable Engines. Bollers of all
Kinds. Steam Pumps, Ml Gearing, Shafting, &c., 811k,
Tow uuum Baggiag. Rope, Flax.and Hemp Muhln- ry.
Agents for the New Haven Manufacturing Co,'s Machin-
15t's Tools; for Judson™s Governors and Stop- Valves;
Sturtevant Blowers; and Differential l‘ullc ~Blocks,

WAREROOMS, 10 BARCLAY STREET, ¥ YORK,
WORKS PATEESON, NEW JERSEY,
PATENT
und uuhm:x uu-;:lnu Gray and Wood's Planers, Self.
(.m and other vood-vorlmz‘muhlury.
ooli‘)(u HINE CO_, i 9 Liberty K. Y.
ur.d for Circalars, ete { @i Badbury St., Boston,
NOYE'S

Mill FurnishingWorks

are the largest Iz the United Ststes. They make Bury
Mristones, Portable Milla, Smnt Machines, Packers Miil
Plexs, *un \'..o- ., Pul ¥y and Gearing, speciaily
sdajpted 1o Sogr mil Rend 1 or catalogue

» T \H\I & BON, Buflado, X. Y

"CHRISTIAN
~UNION.

Ellswood's outhorized verd Um reports esch week of
Mr. Beechar's
Sermons in Plymouth Church.

All kie [fterary prodactions, Incloding (he charsctoristic
“ETax Farzm’' be given, Berial Stories by

Rey., Evwann Eveaerr Have, DD,

(ASthor of & ™ Man wiihout s Country,” &ec.)
Hox, ALmion W, TounGes
JV(- o e Boperior Court of North Caro-
Hea, tAnthor of * Telaetta,'' 4¢)

Mes. Hannter Bemonen Srowe,
CAnthor of ** Upele Tom" s Cabla, &¢

A Comprebensive Pamlily Beligious Newspaper.
Terms §3 20 por yeur, postage prepaid
New and Unusunl Terms to Agents,

Cash Commissions and Competitive Promiums
In Cash

$2,000 Given Away !

Send for particulars,
HENEY M. CLEVELAND, Mudidher
HORATIO C, KING, Aw't Pubitaher
© Park Place, New York

DECATCOMANT ®,
YR F e » . > ot

198w g

Bote, Ssanite, Piwere A . = r
Yheoy cam ba sonrly onale ) . o oto The
-—«.-..« u'.. : - ol O

TN T e < GEM CHROMOS

"‘.'— LS N 'l(ll‘ p

THE BASTED

MAGNETIC ENGINE.

o .r.-ua BEWING MACHINES |

JEWELE A ATHER
iy PAVLOR axv OME
OR WURKIFO ANy RACHIRERY THaY ¢
Y NAND o0 oot

Simple, Durable, and Beonomica]

SEND YOR CIRCULAR
B Sute Agonta wantand,
L. BASNTET,

607 Broadwavy, N. Y.

MPs. DEN
FERINTING
M ONGANS,
AN "8 woveo

Sceientific American.
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The TANITE EMERY

inaminu and whoso cutting points never
.lt::'r?lt;lrly qll‘l;l:h'll‘e{'rin!l“; ? I='h||| 'ANY nnhllah monthly & first. nlu'u'alc&mlml
Jouronl, called The Emory Grinder, which {s print nted in Englis I“l i Wt
und Fronol, and which Iw ltu- beat adyertising medinm knu\vn.lno g
country And Europe. THg TANITE COMPANY publish an {llustrated pamp
120 pages, Rier
« eture the most uniform and reliable
\\Tnlt!:l51;';::Tn':-ge).‘n'r‘nfﬁ,::o‘m:rl(:nu) gotting up noveltes in hmor&(lrln;ﬂ:lqé
Machinery. For Emery Wheels, Emery Grinders, lilnnmnd Toole, Newm
Emery Planers, Suctlon Fans, Davis' Speed Indicators, &

Address T H T T,AI\II'J‘I4 CO.,

STROUDSBURG, MONROE CO., PA

PURE EMERY,

Irlul eod equal xo any in the market, at prlrra lower than any olher first 0lnu Kmrry

- GLASS OIL CUPS  DITCHING and EXCAVATION

cam H'S PITCHER AxD EXCAVATOR: Stmple,
I‘.‘t:uu‘" ‘:.l:nd'l m‘“ Pmlnm ror = M I(E)%g.pn(:x,dpldnplod to all solls reasonably free from

N tones, WIIl do the labor of 100 men,
Illlnf.Mm & llmALi\Dog Gold 8t.. New Tork. nlum;u ().rl H;rn“:o:toot ALY Mine, UL

l| day guaranteed usieg our Well ting from threo inehoes wide, three feet deep, to 86 inchen
$25 u er & Drills. §I a month wll] c,rloou.r feot decp. Mln -llen made to order, Clreu-

lo good Agents, Auger book ent 3
Free. “Jilz Auger Co., Bt. Louls, Mo. A m‘ N n‘(')"ﬁrl um) b. T Brondway, New York,
ans AXD BOILERS New and Sccond Hand)
Portable and Station For description
T le A B R R OWHITE, Off ity Pa. iRON AND STEEL

DROP FORGING

Of Every Description, at Reasonable Prices.
The Hull & Belden Company, Danbury, Ct.

Dlamund Solid Emery Wheels.

Priogs—6x 1.25:8x1, $2,25; 12x “ , $5.50; 16x2, $12.50;
18x2 $16.00; X u w 303 24x3, ", All other sizes nt pro
portonate prlru Fast cutting, free¢ from gluln they
are the best Solld Emery Wheels, bl\'r diam. holcl

é‘-’:’?a"f.:{.iﬁ:ia: '15‘531'.»2“53&& AR e "B’n‘?ﬁ’ TH E HEZL D & SISCO
Patent Centnfuga.l Pum 8.

Shaping Machines + ERTIOAL & HO
Have novel device for changing | First Provies S Now Orleany, | unclnm\u Land Now
length of stroke while in motion, York. ‘‘Medal

s0, automatic down feed, an American [nst wle 15'"2
3 #,,:k return. Four sizes. Perfect satisfaction guaranteed. 'I‘hecneawt. simplest.
B Patented 1868, 1871, 18 strongest, most efficient and popular Pump In use, for
71y 1574 emptying Dry-docks, Coffer-dams, etc. und for use in
Wwd&nghtxuhing“ l’npml M 1: ‘u‘_nncrk(‘rl , and Flclol’}?l ~;I;EAM P[{}gs’.
very ow, for Wrecking, Dredging, ng, etc.
Worcester, Mass. trated punphlet. free. Nearly 1,000 references to actual
Manufacturers of all kinds of | customers, 31 mﬂ sm.clm ummony Address

Iron Working Machinery Baldwinsville. N. Y.

[NoveEMBER 6, 1875,

Munn & Co.s Patent Offces,

Bstablished 1846,

The Oldest Agency for Soliciting Patents
in the United States.

TWEN1Y-EIGHI YEARS EXPERIENGSE,

MORE WATENTS have been sooured
this agenoy, at home and abrosd, than through any other n

the world.
They employ ss tholr sasistants s corps of the most ax.

porfenced men s oxsminers, specifieation writers, ang
drartsmen that can be found, many of whom have been se.
ested from the ranks of the Patent Offloe,

SIXTY THOUSAND inventors have avalle
themsalvos of Munn & Co.’s soryioos in examining thelr (5.
vantions, and proouring thelr patenta.

MUNN & 0O, In connootion with the publication of the
BorENTIFIO AMERIOAN, ocontinue to cxamine fnventions
confor with Inventors, propare drawings, speclfications, and
assignments,attend w flling spplications in the Patent Offioe
paying tho government fees, and watoh each csse stop by
stop while pending before the examiner. This s done
through thelr branch office,corner F and Tth Btroots, Waah.
ngton. They also propare and filo eaveats, procure design
patents, trademarks, and rolssuos, attend to rojected cases
(prepared by the Inventor or other attorneys), prooure copy-
rights, attend to Interforences give written opinfons on
mattors of infringement, furnish coples of pstents: in faat
sttend to every branch of patent bumm poth in this and
in foreign countrics,

Patents obtained in Cansds, kn‘und, France, Belginm
Goermany, Bussia, Prussis, BSpain, Portugsl the British
Qolonies, and sll other where pat s

granted.
Copies of Patents,
Persons desiring any patent {ssued from 1888 to Novem
ber 26, 1867, can be supplied with official coples at s res-

e o H‘and or 1;‘0‘:“ P(‘hcapcr than & Stekam l{’gu]n
& outwear a otary ump-do more work, w {iL1]
OG‘.\IH)L. ' PATENT UNIVERSAL ECCEN- | fower, than any other pump. Not lable to get out of
1) TRIC MILLS—For grindiog 30%0' Ores. Sand, Old | order.” Any bhcklmlln can repair it. Adapted to any

Shafting, Pulleys, &c. IlASKEL_I;S THREE CYLINDER PUMP—
N

cibles, Fire Clay, Guanos, Oil Cake, Feed, Corn kind of hard work. Send for Clrenlar.
Corn and Cob, Tobacco,Snuff, Sugar, Salts Roou.splcel CHARE MACHINE COMPANY, Boston, Mass,
Coflee, Cocoanut, Flaxseed, Asbostos, Mica, efc, ., and

whatever cannot be ground l-y other mills, Alsofor

dn -
e ) e AR cmer ot woond | THE BEST INJECTOR

Elm Sta,, Now York, For Locomotive and Stationary Bollers.
FRIEDMANN'S PATENT.
IR RE ) 3T Over 15,000 Now In Use Here and In Europe
HAH l l‘ OKL, Throws more and hotter water, with leas steam, than

any others, It hastwo Watorways, fixed Nozzles, and no
movyable parts to get out of order

STE AM BOILER NATHAN & nnsewﬂxs. Sole Munutactare

¥~ 8end for Oatalo

Inspecﬁon & Insurance OGERS' TANNATE OF SODA BOILER

 SCALE PREVENTIVE. JOS. G. ROGERS & CO

uon. Ind. @ Send for boot on Boller Incrus:
COMPANY. _—
TB Faasxus V. FL M A Prwr. 'P‘?.{-t‘]md onn rondt'
% B, Fmucs, Sea .vumsmunn & Cum B N,
EARTFYORD, CONX. A Practical Treatise on Coment furn(abed for 3 centa.

- 1 MPORTANT POR A!.L (X)RPORATIOVS AND
PORTLAND CEMENT | L35 Srd s et

4 me Detector, capable of socurate Ehconlm)lm the

For Walks, Clsterns, Foundations. Stablos, Cellars, &‘,’,‘,"T e peschsan of patrolman st (he differont sta-

Bridges, Reservulrs, Hreweries, ete, ® " ‘u;‘ 8(..‘ Tov clriciar,

Remit 6 cents postage Tor l'rpr!!:‘ll Treatise on Cements, | I %7, B ”u,"."‘m‘(h,m{o?"%‘(%“'ﬂ :""':'_
5. L. Mxsouaxt & Co., 7 South 5., New York, | ouu' gecided tn my favor, June 10, 1930, Procesding

have been commenced agalnst Imbapuser & Co for o:ﬁ:

Ing. contrary to the order of the Court, and especially the

E:E'e'l‘sbllw Do ‘our Own Prin“ng clook with l series of npﬂm in the cover, and marked

= Pat’a Oct; . rROns QAL jese, Or any other
Lo ol clocks | :nmuing on m; Patent, whi be aeat with sccer
BusinesaMen dotheir printing and b 5o
advertising, save money and 1neroase < }
trade AmutcurPrIMlnl dehigh ICHARDSON, MERIAM & CO.,
ful pastime for spare h-m 9 yManufacturers of the iatest Impmvr'd Patent Danlels'
have great fun and make money ,., and Woodworth Planing Machines, Matehing, Sash and
=t p"ﬁ ing. Send two stamps for full u“hilr:,f 111::";:’1:;0 l‘l.--r;:.;ln l?!"I"n‘ ;ah“ﬂ“ﬁ g
v wing - tines
PPQ';C’ cata Ea' &h“‘“’yv 'V'JAM W" Arbore, Beroll Saws, Hallway, Cut-Off, :n-yi‘ ll(.lp ’:::

Machines, Kpoke and 'Wood Turnlvm Lathes, and vari

- other Kinds of Wood. working Machinery. Cutale 2‘:

'r" DYERS AND MANUPACTURERS. and price lista sent on application Manufactory,
Thotmas's Viuld Tannle Acid, or Black Color Hase, oteter, Mase Warehiouse, 107 Liberty Street, New York.

for Coluring Mats, Carpeta. and all Feoit Gooss, and Tex

Wie Fabrice, and for making ink. Prioe & per b, Ad "\‘“" R B n Axp LEVER

dress K. SPFESCER THOMAS, Elmim, ¥ Y REGULATORS s T GAGE COUKS.
THE NATIONAL MURRILL & KEIZER, 44 Holllday St., Balt.

8t°°l Tubo clmor- nok nor& of Improved Styles for makh

i cesi SHINOL HEADING AND STAVES,

: VLY :cl'l\.llvrllf.('h' well known Lernovan Law's PATexe
MINGLE ANY RBApING S ”

- Rl Lot 0 TR e Mt

Adupted snd tn uee by U1, 8. Nary. Yoraic by dealers
"‘-‘ for Clroniss HE CHALMERS sPFENCE OO

A E. W Street. N. Y _Agents for the U, 8 I IIII JWROUCHT
lOl COMBUSTIBLE STEAM BOILER & FIPE IRON

COVERING Tr AdaLizi

)
WITH AIR SPACK IMPROVEMENT. |15 0w tmproved ¥ rosent loe Jaso A onitacts fs salied
- : .”.I‘““‘ SPENCE OO uy sEht-lron Hexme snd Glrders (pat-

,,_,., e f ol 3 nd B8.. B¢ Low. Mo : Wieh the compound welds between the
na : which e proved so objectionabie in u.n:n
"":' * . manufact Eare ontirely avolded, Weare pre
'8,000in Uise || it e frnied ol et o o' v comine o gt b
:' “ained where For deseriptive Hihe wph, nd0rees
l 1' 3 l{' Y N Carnegie Brothers & Co. ,Union Tron \llll-T‘lluhurﬂ. Pa.

STEAM PUMPS N

for every possible duty . Sond |} ""’\’~' LATHES, DIRILLYS. &c. Send for 'T‘I‘O'A It

for Diedraiad Coalobus NEW HAVEN MANY VQG"N LING €O,

‘ GO, ¥ &I-lll‘t'..‘.!v'“l.:.,‘:: 0 i aven, O kel

S e Rl John COOPLr Engine M’ fg Co.
s, Bosion. Mass b, , Ohjoage, 11 MOUNT \lllhﬂl- Onn,

at vn- best ot N"‘"‘”'""' ar rim SLAM BTATIONAY
Pyromctcrs. vens, tot vinet pipen, | PO, Ko T BRI AT I B

LAl KAW Siitis BTEAM  BOLLKIN, TOTARY

Rotier 8 Spar-Tlonted Menrn, Ol Stills, &+ polLEY *
X l I, MILL AXD FACTOD {
up ERY W, bULKLY -’_ ole ‘\1-” '-_"w'_v. Buriy GHIET MILLA, ,u.,.,,,.,'.r.,\.'.f\":'.' 1‘-(‘71.:: {
berty B Kew York. | wirs Ows Tiw weer Gaat,, or 50 Jharrale r':lurw

Oned nnl Hewt Wond ‘ aino, Kugines o run vn b1

. I P it per indiosted 4 J
PATENT $0 Rt 1% ctreurs. POree pOv
. v y WA A o
OLD ROLLED [N
Never Inlle 1o remove Sewls trom suy Siaam Iu|
_':_:'nr' “." 0 hulnr.---n 1008 In Barreis M0 10 l'“,rl:
SROD M VN 1 T, Priee only Vi v' b }

. FTIG. N.BFEXCER ThoM llmlr- N. Y.
TR > e e any WHIPPL E )

he CURLEBRRATYTYD » g
Patent Door Knob.
’\ ware $‘v " :-m: u‘ Mudal at |{‘. Amerioan Institute Faly
r AW Ve Adgas eny | * ® oonsider this meth
I'.un 't luull k b “ll{ Kreal linproyuthont alv"‘::"vﬂ
: ;lr’,’;‘::’ .lmu u’:-|1 far W (b, ha 1 olivintes the use
“Tvwa g » M
AN Wloknnes :-,l lm.:-’ ? 0 r-h ‘" "'Q‘l" e 1
THR PARKER & W’“ll'rl E COMP
Weont Muridan, Cosn,, ur ¥ Chambors I:'Yl' Y.

FIERCUE & WHALIYG, Mitwsukes, Wia

ble cost, the price dopending nponthoexum of draw-
nges and length of specifieations.

Any patent ssued since November 27, 1867, st which
time the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this office §1.

A copy of the claims of any patent issued sinoe 1836 will
be furnished for $1

When ordering coples, please to remit for the same s
sbove, and stste name of patentee, title of invention, and
date of patent.

A spocial notice 1a made In the Bormwrorio AMERIOAN of
all inventions patontod through this Agency, with the
nsme and rosidence of the patontos. Patents sre often
sold, In part or whola, 10 persons attroted to the trvention
by such notice.

A pamphiet of 110 pages, containing the lsws and full &-
rections for obtalning United States patenta, also s clrenlsr
pertaining exclusively to Forelgn Patenta, stating cost
mch country, time granted, eto, sent free. Address

MUNN & CO0.,
Publishers SCIENTIFICCAMERIOAN
37 Park Row,N. ¥.

o-no—(hnu ¥ and Streets
Weskington, D, C h

SCIENTIFIC AMERICAN,

FOR 1875,
THE MOST POPULAR SCIENTIFIC PAFER
IN THE WORLD,

THIRTIETH YEAR

VOLUME XXXIIL—-NEW SERIES
The publishers of the BOTENTIFIC AMERICAN
beg to announce that on the third day of July
1875, & new volume commenced. It will continue
to bo the alm of the publishers to render the con.
tonta of the new volume more attraotive and uses
ful than any of Its prodecessors.

To the Mecaame and Manufucturer.

No person voyngred (o any of the mechanionl pur-
sults should think of doing without the SCIENTIFIO
Axzucax. Bvery number contains from six to ten
engravings of new machines and (nventions whick
oannot be found in any other publication,

The BOIENTIFIO AMERICAN s devoted to the
Intoreats of Popular Bolence, the Meohanie Arts,
Manufactures, Inventions, Agriculture,Commeoncey
and tho Industrial pursuits generally ; and it (s vak
uable and Instructive not only in the Workshop and
Manufnotory, but also in the Household, the Li
orary, and the Rosding Room.

TERMS,
One ocopy, one yoar (postage inoluded). . ';g

Ono copy, fix months (postage inoluded)
One vopy, three months mm‘m;.
One vopy of Balentific Amoerican for one
rw.nndomoowot n.nvtu,“ln
OFf Progresn®™..... " cusaicisiasaesnsontia .. 10,00
One copy of Scientific Ameriean fur one
your, nnd one oopy of “ Bolenoe Reoord"
SR . i i e R A R 1
Remit by postal onln.dllﬂ.olllu'-
Address all lettors and make il PFost Ofos o8«
dors and drafe paysble W

MUNN & CO.

l' PARK HOW, NEW YORMN.

HE “B8olentifio

A:..'wus.'n.wum'ﬁ"’""




