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A POWERFUL CRANE.

Messrs. James Taylor & Co., of Birkenhead, England,
have recently constructed and erected five large cranes, one
of which was sent to Australia, the others being established,
one at Greenock, two at Glasgow, and ene at Dundee. Our
engraving represents the last-named machine. It is nominally
a 70 tun crane, but the test load is 90 tuns, and the makers
have no fear of putting 100 tuns on it It has already
carried 80 tuns, lifting that
load with only two thirds
of the allowed pressure of
steam, and lowering on the
brake with a nicety that
would enable the most de-
licate adjustment of itsload,
in case of its being used in
erecting marine engines, to
be made with confidence.

The crane will deposit its
load a clear distan€e of 40
feet from the face of the
quay wall, or 56 feet from
the center of the pedestal
of masonry on which it is
fixed. Thehead of the jib
is 60 feet in perpendicular
hight from the coping of the
pedestal.

The main features of con-
struction arein the arrange-
ment, by which the center
post gives way to a central
pin, only subject to direct
upward tension, the whole
crane acting as 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 & 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 masonry se-
cured by six massive radia-
ting holding-down bolts by
which the central pin is an-
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
lead 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 u»:i,‘*}.{:?‘:i'ﬂ';,nnm.’
a fixed compensating pulley i
hung fast close below the
jib head. The gin block
weighs 4 tuns. The wind-
ing barrels are grooved right
and left, by wbich 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 lift up to 10 tuns. The hoisting engines are a pair of
vertical direct acting engines with cylinders 10 inches diame-
ter and 16 inches stroke,

Therevolving is effected by a pair of smaller indepeudent
horizontal engines. The boiler is a vertical one, very large
in proportion to the work to be verformed, and is fed by an

njector. All the valves and levers 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
ming, the jib, the center pin, and all such important parts of
the machine.

New Deodorizer,

A working man named Wilkes, residing at Bloxwich, Eng-
land, has patented an intercepting process which does away
with the necessity for sewers—so far as.refuse matter is con-
cerned—altogether. The vital principle of Wilkes’s patent
consists in effectually dividing the liquid matter from the
solid. This is gained by the division of the receiving pan
into two parts. The next point arrived at is the effectual

deodorizing of both liquid and solid. Liquid matter is al-
lowed to flow into a receptacle filled with a powder. This
powder so effectually absorbs the moisture and kills any ef-
flavium that, notwithstanding the fact that the receptacle
examined had been in use for some months, no offensive odor
of any kind whatever was discernible, even under the most
critical testing. Solid matter is received into a receptacle
which may either be made in the form of a 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 eithermechanically, as in the
case 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 either by day or by night, for there
is no unpleasant smell perceptible. The refuse matter is
taken away, and laid in heaps to dry. After this, it is pul-
verized, and can be so0ld as a most valuable manure at as high
a rate as $26 per tun. The manure itself, when ready for
transport, has the appearance of fine cement, and it is also
devoid 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
very ingenious method of dealing with slops taken from the
house, whether greasy water; soapsuds, or whatever they
may be. The great feature, in short, throughout the sys-
tem, is to obviate the necessity for anything in the shape of
sewers. The apparatus for disposing of slops consists of a
very simple set of filters, the water in its passage percolating
through two small tanks filled with the powder, and exuding

at the end so pure as to allow of its being used for scouring
purposes. Whatever alkaline, greasy, or solid particles of
any kind there may be are left behind amongst the powder
in the tanks. The tanks in their turn are emptied, and a
valuable manure secured.— Birmingham News.

Sewer Gas Dangers.

It is rarely that so striking an instance of the dangers of
sewer gas as that reported by
Dr. Trask, of Astoria, N. Y.,
in a recent number of the Me-
dical Record, is brought to
public notice. This physi-
cian states that a lady pa-
tient, shortly after confine-
ment, was attacked with se-
vere symptoms of fever and
acute peritonitis. On the
same day her son became sick
with a severe continued fe-
ver, a week after a servant
was taken with a similar ma-
lady, and so on through the
members of a family of ten
persons, only two of whom
were excepted. After investi-
gating every possible source
of the epidemic, 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 noxicus emana-
tions to pass up between the
plastering and wall of the
parlor. The family shortly
afterward removed to another
house, 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-
ment. Another search, aiter
she had undergone a tedious
convalescence, proved that
her illness was due to the
same ¢ause as before, this
time produced by the cho-
king up by ice of a soil 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 a good pur-
pose if it suggests 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, o that
the present is the time to see
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 either in a li-
quid form, diluted with seven parts of water, 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.

WHILE tunneling into the side of Mount McLellan, 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.

IRON may be cemented in wood by dropping in the recess
prepared in the latter a small quantity of a strong solution
of sal ammoniac. This causes the iron to rust, rendering it
very difficult to extract
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THE GOAL OF EVOLUTION,

v+ Her ‘prentice han’ she tried on man,
And then she made the lassies, O!"*

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 as Vice-President of the
Department of Anatomy and Physiology at the late meeting
of the British Science Association), one sees the greatest pre-
cision of form; but there are various exceptions 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 in the sacrum and the rest of the vertebral
eolumn, the amount of variation finds no parallel in other
animals. In the skull, except in some of the lower forms of
humanity, the dorsum selle is a ragged, warty, deformed, and
irregular structure, never exhibiting the elegance and finish
seen in our poorer relations. The curvature of the skull and
the shortening of its base, which have gradually increased
in the ascending series of forms, have reached a degree
which cannot be exceeded ; and the nasal cavity ‘¢ is so 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 set of unsymmetrical and
rugged performances as is quite peculiar to man.” Other
examples of similar conditions, he tells us, will occur to every
student of human anatomy.

Thus it would appear that man, the highest product of
evolution, is physically the least perfectly finished. His
bony framework is more open to variation than that of the
lower types of the animal world. This fact would seem to
indicate a certain newness of character, as though Nature
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had not yet had time to settle down to stereotyped forms of
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human detail. To some it might also hint of possibilities of
further development, perhaps of the evolution of human or
superhuman, yet animal, types which may surpass the pre-
sent human as that does the antecedent brute. Professor
Cleland, on the contrary, sees in them curious indications
rather of the ‘‘ formative force nearing the end of its jour-
ney.” Animal life, he thinks, has reached its preordained
climax in humanity, and that the future progress of evolu-
tion is 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 unseen.

The reasons for this sudden spring into ether do not clearly
appear, the only hint of a physical basis for it lying in the
observation 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-
fesgor 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
evolution 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!

INSTINCTIVE CALCULATION,

A writer in the Cornhill Magazine, who claims to be some-
thing of a natural calculator himself, 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 phenomena 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 268,335,125, how many seconds are
there in 48 years, raise 8 to the sixteenth power, and others

2| of similar difficulty, which even the most expert of mathe-

maticians would have been unable to solve by any mere men-
In looking 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
age, was examined by Arago and 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 words; 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 calculat-
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 231,145,789 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 George Parker Bidder, who
subsequently became a noted English civil engineer. His
gift lay more in a 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 tkus became familiar with large numbers.
He besides was an inventor, and devised new arithmetical
processes. From all accounts it would seem that, his 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 abilities, 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 results of acquired skill, more especially as
neither Colburn, Buxton, or Mangiamele were ever able to
give any explanation whatever of their mental processes
Bidder, therefore, is hardly to be considered in conjunction
with them.

To return now to the Cornhill Magazine writer and his
theory, the latter is essentially that the calculator does not
regard the numbers set before him as abstractions, but ra-
ther as definite groups of concrete objects, as, for example,
dots. The mental process required then to multiply 24 by 3
is to picture 24 as two columns of dots of ten each, and one
column of four. To multiply by three, the imperfect col-
umns are imagined as brought together, making one column
of ten, and two over. The one is added to six columns pic-
tured at the same time, making seven columns of ten, and
one of two, that is, 72. We need not explain the supposed
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method of division, as it is essentially similar; for we believe
the objection will at once occur to the reader that this plan
cannot answer for dealing with great numbers, as it can in
no wise be conceived that any mind can form a perfect pic-
ture of millions multiplied or divided by millions. Itis very
possible for the mind to be trained so as to conceive detail to
an astonishing degree; and imagination, in conjunction with
memory, in some people will reproduce scenes with every
feature intact, of which only the most salient characteristics
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,
and 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
to play a dozen or more games at once; so do musicians, 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 music, 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 Turner’s coloring or Mozart’s music
from a mental standpoint, for the simple reason that there is
no explanation. Both artists were born with wonderful
gifts, gifts as inexplicable to their possessors as they ars to
the average man ; and there the matter rests. Colburn, Bux-
ton, and the Sicilian boy had a like sensation of the relations
of numbers. They went through a 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 tte
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 celebrated web nipis de pina,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 managed, 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 fruit
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 ig
laid bare. Then turning the leaf round,she scrapes its back
down to the layer of fine fiber, which she quickly 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 piia
is woven,of such exquisite fineness that robes of it are valued
as high as $1,500, at Manilla,
The pineapple fiber is also 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 banana, which does not differ
greatly from the edible banana, and is probably a variety of
the same species. Thus far, according to Jagor,the servicea-
ble fiber has been exclusively obtained from the southern
portion of the Philippines,all attempts to make its culvation
profitable in the western and northern provinces having failed.
A species of banana grows in great luxuriance in Western
Java,but it has not been utilized as a fiber plant to any great
extent. Great efforts have been made in the Celebes to culti-
vate this fiber, but Bickmore repeats that it has been aban-
doned in favor of coffee, 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 tropical
countries,and in time will doubtless be largely supplied ; but
| for the present the supply comes, as already stated from the
Philippines.

The plant thrives best on the shaded forest-covered slopes
of volcanic mountains, such as abound in Albay and Cama.
rines: on level ground not so well, and on marshy land not
at all. The plant requires, on an average, three years to
produce its fiber in a proper condition. For the first crop
only one stalk is cut from each bunch: later on, the new
branches grow so quickly that they can be cut every two
months., In full growth the yield is 30 cwt. to the acre,
whereas from an acre of flax not more than 4 cwt.is ob-
tained. Afterthe plantation is once established, the plants
flourish without any care or attention, the only trouble
being to collect the fiber, One plant may yield as much
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ag two pounds of fiber, but the average is not more than
a pound : on indifferent soil much less.

Several grades of fiker are derived from different parts of
the leaf stalk,the edges yielding the finest. The fiber,which
lies next the surface, is stripped off by hand in broad bands,
and then softened by being drawn back wards and forwards be-
tween a broad bladed knife and a block of wood. One worker
cuts up the stalks, strips off the leaves, and attends to the
supply : the second, frequently a boy, spreads out the strips
of fiber; the third draws them under the knife. The coarse
fiber is called bandala ; the finer, lupis. The former is chiefly
used for ships’ rigging; the latter is employed in weaving.
The three finer grades of lupis are further softened before
weaving by being pounded in a rice mortar. Generally the
first or finest sort is worked as woof with the second as warp,
and the third as warp with the second as woof. The fabrics
80 woven are nearly as fine as the nipis de piia. For purity,
flexibility, and color, the finest of these banana stuffs are
said to compare with cambric as cardboard does to tissue
paper. According to Jagor the finest stuffs require so great
an amount of dexterity, patience, and time in their prepara-
tion, and are consequently so expensive, that they cannot
compete with the cheap machine-made goods of Europe.
Their fine warm yellowish color also is objected to by
European women accustomed to linen and muslin 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 abac4 is cultivated,
the entire dress of both sexes 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 as an article for exportation, however,that the fiber is
of the most importance commercially. In 1871 over 600,000
cwt. were exported, nearly three fourths coming to this
courntry. It is very largely used in the manufacture of
paper.

THE ORIGIN OF MOUNTAINS,

Mountains have been explained by two widely different
suppositions. One is that they are due to sediments deposited
under water from vhe erosion of a wasting continent, which
by upheaval have become mountains. The other is that they
are due to uplifts, as the result of lateral pressure caused by
shrinkage of the earth’s interior. For the last fifteen years
or more, these conflicting views have each been held by geolo-
gists of undisputed authority ; and ‘‘ when doctors disagree,
who shall decide ?” is the old question which remains still
unanswered. This uncertainty in all moral reasoning, when
we have to balance probabilities, is a great source of discom-
fort to the youthful student; and in perhaps no department
of human inquiry is this more true than in the field of
Science, for what is highly probable today may be shown in
the light cf advancing Science to be highly 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 tomorrew ?” it may be said
that all the successive theories of advancing Science are
stepping stones which may eventually lead to the undoubted
truth. We see use in taking the first faltering and ill-
advised steps in any avocation, though we 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 main points in the arguments pro
and con, and leave all to decide for themselves as to which
is the more reasonable.

‘We would naturally conclude that, if mountains are due to
lateral pressure, they would be formed by the uplifts or ele-
vations of the earth’s crust. But this is seldom the fact, for
several reasons. According to Professor Dana, many if not
all mountains have their origin in the bending down of the
crust. As the crust subsided, the trough was kept full 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
making. As the crust subsided and was covered to a great
depth with an accumulation of eroded material, it would be
weakened by the earth’s internal heat. An addition of
several thousand feet of sediment to the surface wonld bring
a given degree of heat g0 many thousand feet nearer the sur-
face. This would often be sufficient to soften or melt the
sustaining crust, 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 crushing the sedimentary beds into a narrower
space, with the necessary result of elevating the crushed and
folded strata in the middle.

The Appalachian chain illustrates the fact that one moun-
tain system may be formed by several successive depressions,
accompanied with the deposition of eroded material. Pro-
fessor Hall attributes the cause of mountain making to sedi-
mentary accumulations, which, by their weight, are suffi-
cient to cause a depression in the crust. Thus, by the addi-
tion of 40,000 feet of sediment, the crust would sink the
same number of feet. Then, by a subsequent elevation of
the crust, the accumulated strata would be raised into a
mountain, independent of lateral pressnre. He just reverses
the idea of Dana, by making the subsidence a consequence
of sedimentary accumulations, instead of the accumulations
a consequence of subsidence. To this Dana objects, because
““the earth’s crust would have to yield like & film of rubber
to hdve sunk a foot for every added foot of accumulation
over its surface, and mountains would have had no standing
place.”

Another reason why the elevations due to lateral pressure
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do not produce the high mountains appears in the fact that,
when a series of strata is sharply bent upwards—forming an
anticlinal—the outer strata are fractured and strained apart,
while the strata which are bent downwards—forming a syn-
clinal—present to the surface a firm and compact mass.
This can be clearly shown by making a sudden bend in
a walking stick. The fibers of the outer curve will be torn
asunder, leaving a splintered and ragged surface, while on
the inner curve they will become unusually dense and firm.
The fractured edges of the anticlinal curve are in a favora-
ble condition to be worn away by water, while the compact
surface of the synclinals, though forming the valleys, where
the greatest amount of running water would act upon it,
suffers but little erosion. The consequence is that the ele-
vated strata are worn away even below the level of the
original valleys, and the latter become the elevations. This
can be proved by noticing that the strata visible on the
sides of most valleys and hills are not parallel to the sides,
but are nearly at right angles to them.

The mountains formed by depressions of the crust were
far more common in the early history of sedimentary deposit,
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 accumulation of strata akove and by previous
plication and solidification, the mountains formed were
largely due to uplifts of very wide extent carrying the strati-
fied deposits with them. Our Rocky Mountain system was
formed by these uplifts in the tertiary age, and it is proba-
ble that coral island subsidences in the Pacific Ocean accom-
panied the continental elevations.

The adherents to the accumulation theory—among 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 aggregate thickness of the
strata, while in non-mountainous sections the hights corres-
pond to the thickness of the strata. If the latter were
equally true in mountainous districts, the Appalachian Moun-
tains would attain a hight of forty thousand feet. 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 which 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.
He also claims that the direction of mountain elevations is
determined by accumulations along the sides of oceanic cur-
rents or shore lines. Dana, on the other hand, considers the
northeast and northwest trends of most of the mountain
and shorelines 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 constantly
washed away, forming deep ravines and abrupt ridges, and
is carried into the muddy Missouri, and deposited in the del-
tas at the mouth of the Mississippi, thus adding 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 a 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 theories
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 true 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 seen
on a small scale by the following artificial contrivance:
Take a well filled bladder or toy rubber balloon, and cover
it completely with several successive coatings of tallow,
glue, plaster of Paris, or other substances that will harden
after they have been put on in a plastic state. These will
represent the stratified crust. Then by withdrawing some
of the air from the bladder, which will answer to contrac-
tion of the nucleus, the crust will become rigid, furrowed,
and fractured by lateral pressure, like the crustof the earth.
Now by allowing a well regulated stream of water to flow
over the surface of this, we can see many of the phenomena
of erosion, like those apparent on the earth’s surface,

Sir Charles Wheatstone.

This distinguished inventor died in Paris, France, on the
20th of October last. He was born at Gloucester, En-
gland, in 1802, and in early youth was engaged 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-
ceeded to the investigation of the phenomena of optics and
subsequently of electricity, on the velocity of which he
published papers in 1834, detailing many very striking and
new experiments. In the same year he was appointed Pro-
fessor of Experimental Philosophy at King’s College, Lon
don.

Previous to this time William Fothergill Cooke, in Heidel-
'Lerg, Germany, had completed his first telegraphic invention,
based on the electrometer form, had followed it with two me
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chanical telegraphs, and soon after came to England to intro-
duce the telegraph system on railroads. His efforts at first
pointing towards success were, however, nullified by a pneu-
matic signal apparatus, to which the railway people gave
preference ; but instead of being disheartened by his failure,
the inventor began new experiments, regarding which he
sought the advice of Faraday. The latter referred him to
Wheatstone, and then, in 1837, began that partnership which
has sent the names of the two inventors to posterity, indis-
solubly linked. It was Wheatstone’s great learning, com-
bined with Cooke’s inventive genius, that evolved the suc-
ceeding discoveries in the telegraph. ¢ Mr. Cooke,” says
Brunel, ““is entitled to stand alone, as the gentleman to
whom this country is indebted for having practically intro-
duced and carried out the electric telegraph as a useful un-
dertaking, promising to be a work of national importance;
and Professor Wheatstone is acknowledged as the scientific
man, whose profound and successful researches have al-
ready prepared the public to receive it as a project capable
of practical application.”

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 telegraph, Wheatstone’s
work ; then another telegraph, having a revolving index
hand ona fixed dial, a 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, 1837, 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 to them,
as the apparatus was never practically employed in this
country, 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 honor
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,

75 grains of calcined magnesia per quart being added before
use.

NEW PERFUME.

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

SOLIDIFIED MILK,

A sample of condensed milk, weighing about 1 cwt., has
been exhibited at the rooms of the Society of Arts, London, and
an interesting experiment made thereon. This mammoth piece
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 a 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 Indian 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 Railway 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, but unfor-
tunately other duties prevented Mr. Winter’s carrying out
the duplexing of this principle until the last few days.

THE WESTON LOCOMOTIVE,

A new engine, built by the Baldwin Locomotive Works of
Philadelphia, has been put on the Boston and Albany Railroad
for trial. A saving of fuel of generally over 30 per cent is
claimed. This is effected by means of a peculiar firebox.
In most locomotives, the long flues or pipes connecting the
furnace with the smoke stack are directly opposite the door,
and much of the fine coal is caught by the draft as soon
as thrown into the furnace, and comes out of the smoke
stack in the form of dust and sparks. With this boiler,
however, the invention of a man named Weston, a firebrick
arch over most of the furnace keeps down much of the fine
stuff, and what does escape has to pursue a zigzag course
through a consuming box—where the particles are stopped,
and even the smoke is consumed—in front of which are the
flues, only six feet long instead of a dozen, as in an ordin-
ary engine. This much for economy of fuel ; and to provide
still more for comfort, the smoke stack contains an arrange-
ment by which what few sparks do get that far are carried
off to the ground by pipes running beneath the engine. The
locomotive is higher than most, and is extremely well pro.
portioned. This is rather a small one, having a cylinder 16
inches in diameter, with a stroke of 22 inches, and driving
wheels five feet in diameter. H. B. Klinger, who has it in
charge, has been running it on the western end of the road,
and comparing its work with that of the company’s engines,

with an ayerage saving 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 Sheffield, England, whose tool steel
"bears such a high reputation in this country. Mr. Mark
Firth, the head of the firm, is this year Mayor of Sheffield,
and has signalized his term of office by presenting the peo-
ple with a magnificent park, paying the whole expenses (over
$500,000) from his own pocket. The park was recently
opened, with great rejoicing, by the Prince and Princess of
Wales, who took an opportunity of inspecting several of the
most remarkable of the steel works of the very grimy and
very prosperous city.

Our first engraving represents a scene in Messrs. Firth’s
works. An ingot for making the interior tube of an eighty
tun gun is being cast, the gun, as we have already explained,
consisting of a tube of fine steel surmounted by welded coils
of wrought iron. The steel is melted in crucibles, which
are brought to the founding pit on wheeled trucks, as shown
in our engraving. By this means, ingots of nearly any weight
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 large cannon.
This implement cost about $250,000, and the falling portion
weighs 40 tuns, its force being increased by the use of steam
to give it additional velocity. Messrs. Firth have recently
erected a similar hammer in their works at Sheffield. But
the greatest of all is being built at Krupp’s works at Essen,
where $1,000,000 is being expended in building the largest
hammer yet conceived, 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 hard metal being
too brittle to sustain 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 Bessemer steel process is very largely carried on in
Sheffield, the works of Sir John Brown & Co., Vickers & Co.,
and many others being largely in this manufacture. 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,

Woe have already 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, constructed of iron and bronze and weighing
34 tuns, is used ; it is about 4 feet in diameter and 14 feet in
hight. 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 a crane. When the diver has entered the

pell and closed the lid, he descends by allowing the water to
enter the lower part of the cylinder, and he can come to the
surface by ejecting the water by means of a pump placed in-
side the bell. Thus no rope or tackle is used, and the only
necessary connection between the bell and the attendant beat
5 & telegraphic wire, shown in our engraving

At a distance of 5 feet from the bottom of the bell are
placed bullseye glasses, guaranteed to resist a pressure of 60
atmospheres, equivalent to over 300 fathoms of water. Ata
depth of over 55 fathoms, the darkness is such that artificial
light is necessary, both for taking observations and for di-
recting the operations of the grapnel, which is provided with
a submarine lamp. The bell is made double, the space be-
tween the circular walls being a magazine for fresh air; and
two men can remain all day in the bell without further sup-
ply from above. Ample arrapgements are made for absorb-
ing the products of respiration.

The whole system seems to be complete and efficient, 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 & C0’S MORTISING AND BORING MACHINE,

The operation of mortising is one which has, to a lurge ex-
tent, engaged the attention of producers of woodworking
machinery, and the numerous difficult problems in connection
therewith have been solved only by actual experiment. Of
the various systems in use for mortising in wood, the verti-

cally reciprocated chisel has obtained a preference. Other
gystems, 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-
tioned nature is wanted has a governing influence upon its
construction. In one case the bed may have a vertical ad-
justment to receive the thrust of the chisel, which has a fixed
distance to travel without any variation in its terminal points;
and in another the bed may be in a fixed position, and the
chisel be 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 brought
out by the well known wood tool builders, J. A. Fay & Co.,
of Cincinnati, Ohio, who call it their No. 3} mortising and bo-
ring machine.

This machine has for its support a cast iron column of
strong section and substantial base. The driving shaft, car-
rying the pulleys and crank wheel, is placed atthe top of the
column, and revolves in self-oiling bearings with heavily
bolted caps to receive the impact produced by the chisel
blow. The treadle is connected by a rod to a short crank on
the back end of the shaft to which the radial arm in front is
keyed This radial arm is connected with the central joint
of the intersecting rods which connect the chisel stock with
the pin in the crank wheel. By depressing the treadle, the
radial arm is thrown out, which draws the central joint near-
ly into the vertical line drawn through the center of the dri-

ving shaft, and this produces the full stroke of the chisel
with all the variations from a stationary position. There is
attached to the short crank on the radial arm shaft a fric-
tional slide, which receives the force of the stroke of the
chisel, thus entirely relieving the foot of the operator from
its effects.

The attached boring apparatus is set to the center line of
the chisel, and will bore to the full depth of the mortise. It
is driven from a pulley on the shaft atthe top of ths column,
and has tight and loose pulleys so that it can be stopped
while the chisel is operating. The bed is of a compound
character ; the timber can be moved upon it the length of the
mortise, or the bed can be 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 necessary ar-
rangements for adjusting to different sized mortises. The
bed can be adjusted to any desired angle and mortises with
the same facility as to a right angle.

An important feature in this machine is the positive auto-
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 finishing.

Further particulars can be obtained by addressing the ma-
nufacturers, J. A. Fay & Co., Cincinnati, Ohio.

THE PSYCHO MYSTERY.

We make the following extract from a letter to a gentle-
man in Boston, from Mr. J. A. Clarke, one of the inventors
of the curious 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. Wae 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 a so-
lution to the puzzle certainly exists, and that that solution
will be forthcoming 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 substance, ‘it
occurred to me that there was a good opening for a conjuring
invention which should be really original and should baffle
the profession as well as the public. After very many de-
signs, I finally adopted the principle now embodied in Psy-
cho, and I believe it is a completely new application. I made
a rough model of the mode of working, and by accident was
brought into communication with Mr. J. Neville Maskelyne.
Mr. Maskelyne, possessing extraordinary ability 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 invention of usboth. We designed an isolated figure,
perfectly removed from any possible connection with any-
thing or anybody outside, with no communication (mechani-
cal, electrical, magnetic, pneumatic, hydraulic, or otherwise)
conceivable from the stage, back, sides, roof, or elsewhere,
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yet controlled by our influence, so that the figure moves
when and in whatever manner desired.”

To show diversity of effects, we make the figure calculate
numbers and play whist. But it is adapted for many other
things that we may choose to set it to; and it works
precisely as if there were a person inside, and yet there is
nothing beyond the mechanism. The audacious part of the
invention is that a maker of automata, or other person, is
allowed to see and feel all the inside of the figure, so as to
satisfy all 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 sometimes exhibited in one way and some-
times in another. It is placed upon ahollow glass cylinder
24 inches in hight, as shown in the engraving, or upon the
carpet or upon a loose wooden stand, with legs to keep the
automaton from the floor. Another way is that the glass cy-
linder is set loose upon a small wooden stool that is set loose
upon another wooden stand, and the legs of the latter are set
loose on glass pianoforte insulators.

The audience are at liberty to go upon the stage and han-
dle and examine all 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 Psycho by cords would suggest electri-
city.

Thus it will be seen that the arrangement precludes the
theory of a Mr. Coffin, from America, who published an ex-
planation 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 stage. It
does not require any contrivance under or behind a stage
which cannot be worked in a private foom.

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 as 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 a small box and sliding the figure in front
by a movement of its left hand. The audience give it a sum
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 a 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 and holds it up in view of
the audience. It lifts the card up repeatedly, or keeps it up,
at 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 cards 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 game, 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 may be produced, but the
above are sufficient to show in general what Psycho does.”

He closes his letter by saying: ‘‘I hope this general de-
scription will enable my friendsin America to understand
and appreciate some of the merits of the automaton card
player.”

Gorvespondence.

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

On pages 229 and 260 of the current volume of the SCIEN-
TIFIC AMERICAN, I observe that two of your readers take
some exceptions to certain of my assertions in respect of ter-
restrial magnetism and the electric force. I cannot do bet-
ter, in continuing the discussion of these interesting subjects,
than reply in explanation and further elucidation.

There is every reason to believe that maguetism, so to
speak, is a crystallization of the electric current.* This ex-
pression may at first glance strike the reader as somewhat
singular; but after ten years of almost constant practical ex-
periment in this branch of the science, I am unable to ad-
vance any more expressive or significant proposition than is
compassed by this phrase. Electricity and magnetism are,
a8 we know, interconvertible, and the great difficulty with
electricians is to draw between them a distinguishing line;
for, paradoxical though it may seem, while one is the other,
there is so marked a dissimilarity that we cannot reasonably
overlook the difference. With all deference to those who
believe that my statement ¢‘that the earth is not a great
magnet, but that the phenomena of the magnetic needle are
due to the electric earth currents which flow at right angles
to the earth’s axis ”’ is contradictory, because the earth, being

* Electric current, like electric potential, will some day be positively de~
fined—** a convenient term.”’

surrounded by such currents, is as much a magnet as the
magnetic needle, I see no reagon why the statement should
be qualified. For these reasons, susceptible of easy proof:

That if the earth were a great magnet, the phenomena of
the magnetic needle would not exist.

That even those scientis‘s who accept the magnetic theory
are forced to acknowledge that a very complex system of
magnets indeed, in the earth’s interior, instead of the earth
being a great magnet, is necessary to account for the phe-
nomena of the magnetic needle. (Ina discussion of magnet-
ism, we should obviously confine ourselves within distin-
guishing lines, otherwise we might confound the attraction
of gravitation with magnetism. We have no right to for-
mulate a 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 encircling it. The utmost that can be urged is that
those portions of the earth’s surface which are traversed by
the electric 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 ac-
tion is transferable to and through any matter whatever ; and
air, like a metal, is in this sense magnetic, for it serves
merely as the conductor or medium for propagation of mag-
netism; to which conductor the magnetic force is confined,
and which conductor, 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 a magnet does
not attract, practically speaking, between the poles of a 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
sufficient 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 i3 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 a 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 atomic 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-
nomena, which, though intrinsically the same, are in reality
geparated 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 latter 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 veritably, as won-
derfully, and by a similar molecular motion transmitting
it by applying a battery to a telegraph wire, and thus setting
the atomic particles in motion?’ Your correspondent ac-
knowledges that in the case of the bell cord one can easily
realize the disturbance of the atomic particles from ocular
demonstration, but he adds: ¢ In the case 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.” If 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 constrained to resort to the example
of argument and the logic of stated facts.

In the first place, he assuredly would not deny the verity
of a proposition upon the ground that it is incapable of ocu-
lar 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 that
80 many waves or vibrations of matter are necessary to pro-
duce a certain sound. Now I am enabled positively to assert
that the propagation of the electric force is by molecular ac-
tion, that the electric force is a certain active condition of
the atomic particles of matter, for, unlike your correspond-
ent, I have had ocular demonstration of this molecular action.
It was not my design to allude to experiments I am now
conducting until such time as I should be able to lay a mass
of absolutely convincing facts before your readers, and I
cannot even now enter into a statement which not only re-
quires careful preparation, but would be premature, in view
of the incompleteness of detail which would result from a

presentation previous to such time as that in which the ne
cessary instruments can be prepared for observation and ac-
curate measurements be taken. I could not undertake the
task at present without injustice and risk to myself; but I
can promise that a series of interesting and novel facts shall
be forthcoming within the next two months which will for
ever set at rest all conflicting theories in respect of the elec-
tric force. But leaving out of the question these new devel-
opments, I trust that I can satisfy your correspondent by
other proof. He says: ¢ The wire terminates in a coil, and
inside of this coil, entirely separated from it, is a bar of
metal, and entirely separated from this is the bell lever.
Now it is difficult to conceive how the mere molecular dis-
turbance of the wire causes a like disturbance in the bar,
which again causes the same in the bell lever or armature.
If the motion were transmitted directly to the bell lever by
a material connection, as in the first case (the case of the bell
wire and bell cord), then there would be no difficulty in un-
derstanding this application of the theory.” It should be
well known that magnetism is the result of induction, for it
is a well settled fact, thus: that a current of electricity mov-
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 intervening 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
a non-conductor of the electric force, the conductivity simply
differing in degree in different substances. For this very
reason a current of low tension, that is, a current which has
not sufficient electro-motive force to leap a very short length
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 a Grove or a
carbon battery, the elements of which are of considerable
proportions, a current may be transmitted from New Yoik to
Chicago, automatically, at the rate of twenty-five words per
minute; but by reducing the size of the elemen’s one half
aud doubling the number of elements, a speed of fifty or mo e
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 tend-
ency to leap the wire, that is to say, to follow a short poor
conductor to the earth through wood, glass, or air, 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 being that the atmo-
sphere acts as a conductor from the other pole of the battery
to the earth, and from the other end of the wire to the earth.
The induced current has, as is well known, a very high
tension, so high that it may reach a 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 same 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
heat 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-motive force of the
current. Therefore, contrary to what he supposes, it is not
¢« difficult to conceive how the mere molecular disturbance of
the wire causes & like disturbance in the bar, which again
causes the same in the bell lever or armature;” it is only
difficult to conceive how the case could be otherwise; and, as
Mr. Marckley says, “ if the motion were transmitted directly to
the bell lever by a material connection, then there would be
no difficulty in understanding 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
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may be dispensed with altogether, and your correspondent
will be able to witness an ocular manifestation. Let him
construct a circuit as shown in the engraving.
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Now as he closes the circuit at the battery, the coil will
contract, that is, the various convolutions will draw together.
It makes no difference of what kind of metal the coil be
composed ; and here we have an ocular demonstration, not
safe to repudiate, although it clearly only demonstrates the
divisible or indivisible fact, either that the current renders
each convolution attractive, or that the current alters the
atomic particles in amanner, or that both results are effected.
These experiments may be varied in many ways.

Butif more direct ocular demonstration be needed, the coil
may be omitted ; and it will be found that every time a cur-
rent is transmitted over a wire, markedly an iron wire, it is
increased in length and decreased in size by transverse con-
traction, showing that its volume undergoes no change.
Note the similarity of this result to the effect upon an elastic
substance stretched out; the volume is the same, but the
form is changed, and we know that we have changed,
by our stretching, the molecular structure.

The above was Joule’s experiment. But I need not dwell at
present upon the fact that the electric or magnetic force
exists in and is a certain action of the atomic particles of
matter, when it is so well known, and has been so promi-
nently shown by Tyndall, that, when magnetization is sud-
denly effected by completing an electric circuit, an ear close
to the bar hears a clink, and another clink is heard when the
circuit 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, I term the magnetic effect a crystallization of the
electric current,. W. E. SAWYER.

New York city.

Life=Saving Devices,
To the Editor of the Scientific American:

I have lately read some articles in your esteemed journal
on torpedo boatg. 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
shipwrecked ? H.J. F.

The Education of the Mechanical Engineer.

We are indebted to Professor R. H. Thurston, of the
Stevens Institute of Technology, for a copy of an address,en-
titled ¢ The Mechanical Engineer: his Preparation and his
Work,” delivered before a recent graduating class of the
2bove named college.

As a 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 these
young men he talks as follows:-

“You have been taught here, not only a course of pure
mathematics, such as wag formerly prized principally for the
mental training which it gave, but you have been led 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 gymnast 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. But 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 those exceptional problems, difficult of solution by all,
and soluble by very few. It is then that you will see most
plainly the advantages of thisearly and extended preparation,
and will learn 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 fields of application lie before you
in the new and yet undeveloped science of thermodynamics,
and in its application 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.

“In 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 here acquired.

‘ Metallurgy offers you a score of attractive fields for its
application and for study and most valuable research. You
will be sometimes called upon to examine new materials
processes, and iudustries in the course of professional
practice. ~ When this occurs, study the subject cau-
tiously, critically, and thoroughly, deceiving neither
yourself nor your client. That later science, physics or
natural philosophy—I like the old name best—has been
opened to you with all the completeness that these collec
tions of delicate and wonder-working apparatus and the
knowledge and skill of yonr accomplished preceptors could
gecure, The beautiful phenomena of optics have become
familiar to you by frequent observation; and their occasional
exhibition in this hall on a grander scale has assigted to im-
press upon you their characteristics. You have yourselves
read, in a ray of light,the composition of a complex metallic
alloy, and of the salts of every kind collected in the labora-
tory of our President,and you have, in the same curious way,
seen the constitution determined of the sun and the farthest
stars.

Scientific dmervican,

““The sciences of heat and of the chemico-physical phe-
nomena of evaporation and combustion and of thermo-dy-
namics will find daily application in your work,which affords
a field, not only for the use of that theoretical knowledge ob-
tained from the text books, but for the exercise of all that
familiarity with the laws and the facts of the sciences which
is secured by actual manipulation and personal attention.
They will demand such methods as you have practised in the
physical laboratory, where you were not simply told how the
thing was done, but were shown how to do it for yourself.
The design and construction of heat engines, the study of
special applications of thermotic principles, and sometimes
their theoretical investigation, are now the occasional tasks
of the engineer, and may, after a time, become yours. They
are every day arising more frequently and assuming higher
importance.

““The study of modern languages has pleasantly varied

your course, You have been prepared to make your own
all of those splendid treasures of scientific learning which
have so long enriched 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 literature most immediately
useful, as presenting you with the latest discoveries, the
subjects of most direct 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 to serious annoyance or to great loss of time
and money.

‘“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 beginning of your course, studied the
theory of the graphic 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 have become familiar with every princi-
ple of common application in graphic construction,and every
detail of ordinary draftsman’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 value to 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 accurately,
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 sironger lever of 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, none 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, a
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 ?
The 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 acquired, 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 a know-
ledge of men, of business methods, and of the rights and the
wrongs of daily experience. They have had hard knocks
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 a thought to their scars. They will have
the advantage of you at first, for these experiences are es-
sential to early success. They may smile at your book know-
ledge, and may sometimes even deride your more precise

methods and scientific ways; but—bide your time! Make
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yourselves masters of all the accomplishments, and seek to
acquire all of the knowledge, of these rough and ready but
untaught competitors, never refusing to give them a liberal
reward from your own stores of information, should they
ask it.”

‘We shall publish some more extracts from this interesting
address in our next issue.

The Relation of Food to Work.,

Dr. Du Chaumont,in a recent lecture,said that up to a quite
late date there was an absence of any satisfactory theory
as to the relation of food to work, and it was supposed that
bodily force was due to a chemical change in the muscles
themselves, and that the nitrogenous matter in food repaired
the wasie. But the researches of Joule, Playfair, Frankland,
and others, on the conservation of energy, have led to the
conclusion that active force is produced chiefly by the po-
tential energy stored up in the carboniferous food, and set
free by oxidation. Hence it was seen that to credit the
chemical changes in the muscles with the origination of force
in the body was not more philosophical than to credit the
force exerted by a steam engine to the wearing away of its
wheels and pistons.

The lecturer then proceeded through a large number of
elaborate circulations, based upon actual observation, for the
purpose of showing the ordinary amount of productive work
of which aman of average 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 a fair day’s work for a man of average
hight. This would be equivalent to walking fifteen miles
in a little over five hours. A hard day’s work would be
equivalent to walking twenty-four milesin eight hours. Dr.
Parkes mentions an extreme case,in which a manin a copper
mill did as much as 723 foot tuns in a day, his average work
being 443 foot tuns. The ordinary work of a military pris
oner is 810 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 larger amount of potential energy hasto be
expended. Professor Haughton, of Dublin, has calculated
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 tumns, or
more.

According to Helmholtz, about five times as much en.
ergy isused in the internal work of the body as is expended
in ordinary productive work. In the case of severe work,
the proportion of internal work to productive work is still
greater. Supposing the work performed by a man to con-
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 a
decrease in the amount of active work as compared with the
non-productive energy. A man walking fifteen or sixteen
miles a 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 1-1.
ozs. This would yield a potential energy of 4,430 foot tuns,and
300 foot tuns for productive work. A mere subsistence diet
for a man at rest would be 15 o0zs., but with this amount a
man would lose weight. About 7,000 foot tuns a day of po-
teutial energy is about the greatest amount which is possi-
ble as a permanency. This would yield 600 foot tuns of pro-

ductive work. These calculations apply only to men in
health.

Magnetisation of Ilmenite (Titanic Ironstone).

Dr. T. L. Phipson says: ‘‘ Some fine speciments of ilmenite
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
my 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 4:8, 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 manner
upon the north pole of the needle; hence it was evidently
built up by a mass of crystals. An elongated rectangular
piece of this mineral was separated by a blow of the ham-
mer; it measured 14 inches in length and was about 4 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 extremiry,
which it certainly had not before, and was accordingly suss
pended to a piece of silk, and hung upin a quiet corner of the
laboratory. It pointed constantly towards the north, and re-
turned to that position when deviated. It continued to do so
for some weeks; but one morning I found it pointing east-
west, or nearly so4 it had lost its acquired 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--
pened about the time. If these experiments could be con.
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 magnetic in the above manner,”—Chemical Nows.



204

Srientific dmevican,

[NOovEMBER 6, 1875.

IMPROVED STEAM HEATER FOR DWELLINGS.

We iilustrate in the accompanying engraving a new low
pressure steam heating apparatus, for which is claimed the
advantages of high efficiency, reduction of first cost, safety,
and simplicity of management. It is, besides, self-regula-
ting, and is so constructed that a constant circulation of the
water in its steam-generating space is maintained.

The steam and water drum, A, surmounts an annular se-
ries of tubes, B. The latter are of peculiar construction in-
side, as shown in Fig. 2, to which we refer more particular-

ly further on. Within the ring of tubes
is the fuel magazine, C, which is fed from
the top by removing the cover, so that a
constant fire is maintained in the grate be-
low. The magazine also serves as a de-
flector for the heat, directing it against the
tubes. At D is a ball safety valve, placed
so as to blow off at five pounds steam
pressure, and at E is the delivery pipe for
the steam, conducting the latter tothe ra-
diators 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
grateis of theshaking and dumping pattern,
and can be easily removed without disar-
ranging other portions of the heater. G is
a deflector, the object 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.

The boileris set 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 boiler. A spaceis left between the
bricks and the steam drum, which forms a
flue to tha stack. The apparatus shown at
His a 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 steam rising
above the limit, the weightarm 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 & spiral guide divi-
ding the interior of the outer tube into a
continuous spiral channel. . 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, KAFER
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 remnwnin so.
They may be readily removed, however, in a few moments
when desired.

Patented 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

no danger of their turning. The various parts are firmly
bound together, and the rubber further serves to take up the
yield of the bolt under strain, and thus prevents the turning
of the nut on the thread.

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

practical scientific value; especially as this machine me
bodies the very latest improvement in the process of the arti-
ficial production of cold, adaptable to so many important
manufactures and preserving processes.

New Smoke Condenser.

At the Queen Louisa coal mine, near Zabrze, in Upper
Silesia, there are two pairs of Ccrnish boilers, each 215 fcet
long and 5 feet in diameter, placed in boiler rooms off the
main drawing level, about 120 yards below the surface, for

Invented by Mr, Caspar Dittman. Patent recently allowed
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& DE LACY'S STEAM HEATER FOR

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

The Tellier Retrigerating 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 32° Fah., is conducted directly to

securing 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-
viated. The arrangement is
also such that the bolts are

the cellar or other locality to be cooled. The principle ad-

prevented from turning or
working loose, which is an.
other important feature. In
Fig. 1 the invention 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
are formed a series of sockets,
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

the bolt is drawn into place tightly by the nut. This con-

struction rigidly secures the bolts in position, so that there is

DITTMAN'S METHOD OF SECURING FISH: PLATE{ AND RAILWAY JOINTS.

plate by nuts. As the head of each bolt impinges upon
the elastic rubber, it is 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 oval recess, E, of the fish plate when

vantage of the machine is its economy, there being practi-
cally no waste of the vapor, and it being 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. Both the principle and
the operation of the apparatus are very interesting, and as
we expect shortly to publish a fine large engraving,together
with a complete description of the entire apparatus, our

DWELLINGS.

the purpose of driving a 44 inch Tangye
pumping engine, and a double cylinder
horizontal engine for drawing coals from
the dip workings. The smoke from these
boilers was at first conveyed to an upcast
shaft through a drift only partially pro-
tected by a lining of masonry, until the de-
posit of finely divided soot, often in a 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 boiler plate, about 14
feet high and of 5 feet internal diameter,
with twelve horizontal diaphragms placed
at equal distances apart. Each of these
diaphragms is made of a double thickness
of sheet iron, perforated with a great num-
ber of round holes 0'2 inch in diameter.
They are of the same size as the internal
diameter of the tube, but from each 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 through 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 aperture 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 adit. 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 a 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:rai]ioad, designed by General Roy
Stone for rapid transit purposes in this city. About 800 feet
of track, raised on posts, had been constructed, and this in-
cluded a curve of 90 feet radius. The engine and car rests
on a single rail, and are steadied by wheels bearing against
two rails placed below, so that there are really three tracks.
The locomotive was driven by
two rotary engines., The car
had two tiers of seats, and ac-
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 a comparative-
ly small portion of the street.
These taken into consideration,
the plan is perhaps one of the
best of those based on the elevated principle, The inven-
tor, we learn, is endeavoring to obtain the consent of the au-
thorities of this city to build an experimental section of some
500 feet in length along the street which crosses the City
Hall Park on the north side of the post office.

L

THREE times the weight in pounds per fathom equal®

readers may anticipate something of more than ordinary

the working load in hundredweights of good hempen rope
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BLACK COCKATOOS.

The gardens of the Zodlogical Society, London,have recently
been enriched by the acquisition of the great black cckatoo of
New Guinea and the adjacent 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
kernel of the canary nut, which grows on a lofty forest tree
abundant in the islands where the birds are found. These
nuts are so excessively hard that it requires a very heavy
hammer to break them ; but they are readily
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 piecemeal. 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 thelower
jaw. The appearance of the bird is remark-
able, The bill is of immense 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 any other bird.

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

o
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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 but the very earliest geologi-
cal formations fail to furnish specimens of this remarkable
race. Of the iguanas, the characteristics are mainly the
herny scales which cover the body, and the toes, which are
distinct and free. The serrated crest along the ridge 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 triangular, 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 scales
all over 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 is yel-
lowish ; the throat and the sides
of the neck are of a deep black
color, and the sides of a brown-
ish hue; the back is grayish
brown, and the belly and chest
show yellowish spots surround-
ed with circles of brownish black, on a clear brown skin.

A Lesson for Brakemen.

A railroad brakeman, who had been celebrating his grand-
father’s birthday, was arraigned b:fore a Detroit police court.
““You runon the cars, eh?”’ asked the court. ‘Yes, sir.”
*¢And you belong to that class of men who open the door as the
train stops at Pontiac, and yell out ¢ Upontyack !’ at the pas-
sengers.” The man was silent. ‘‘It makes my bones boil
to think how I’ve been used on these railroads,” continued
His Honor. ‘ The seats are locked, the water cooler empty,
the windows won’t stay up, and every few minutes you open
the door and cry out ‘ Jawkun’ for Jackson, or ‘Kl-a-zoo’
for Kalamazoo. I believe I’ll mark you for six months.”
¢ Please, sir—"" protested the prisoner. ‘I must strike a
blow at this great evil somewhere, and I might as well com-
mence on you.” ‘‘Please, sir, I was never here before,and
it’s my first drunk in four years.” His Honor leaned back

and chewed the corner of a blotting pad while he reflected.
Finally he said: < Well,I'll let you go, though I'll be blamed
for it. Now, sir, after this you want to adopt a different
style. When the train approaches a station, you want to go

through the car like a cat, smile gently, and say in quiet
tones: ‘ Ladies and gentlemen, this train is now in the out-
skirts of the beautiful city of Ypsilanti, and such of you as
desire to step off will please make ready; and may health
and prosperity ever attend you.’

What an innovation that

THE GREAT BLACK COCKAT00 OF NEW 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 of a Good Thing.

Messrs. Smith and Potts,inventors of the ingenious adding
pencil which we illustrated and described a few weeks ago,
send us a pathetic appeal to stop the avalanche of letters,
orders, and inquiries which have 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 hasten to comply with the request. Our readers,

excepting those desiring to purchase rights as aforesaid, will !

AN AUSTRALIAN IGUANA,

please stop this reckless ‘“ waste.” There are plenty of in-
ventors and manufacturers who want their letters. Those
who have written to the above parties without getting their
orders filled are advised to consult our advertising columns
and the illustrated inventions which appear in each issue of
the paper. They will always find some new article in which
they can invest to advantage.

A Transatlantic Pigeon Post.]

Experiments are now in progress in England, in training
a variety of carrier pigeon indigenous to Iceland, the object
being to establish, if possible, a pigeon transatlantic mail
between the United States and England. The bird is of
great docility, intelligence, and spirit, and is naturally ocean-
homing. Its speed is over 150 miles per hour, and it is said
tobe able to return to its habitation from any part of the
world. A pair of these pigeons recently carried despatches
from Paris to a lonely spotin & wild and rocky part of Kent,

within ten miles of London, in one and a half hours. Should
the present efforts to educate the birds prove successful, next
summer will find an almost daily ocean mail in practical ope-
ration, as it is believed that the flight from continent to con-
tinent can easily be accomplished between sunrise in one he-
misphere and sunset in the other.

Recent Arctic Explorations,

The Pandora, a small screw steamer which left England
for the arctic regions in search of relics of
the ill-fated Franklin expedition, recently
returned to Portsmouth after a brief but
eventful voyage of three months duration.
Following Sir John Franklin’s track, the ves-
sel, after leaving Upernavik, steamed to the
westward and penetrated further in that di-
rection than any other ship has yet succeeded
in doing. A yacht, 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
Franklin’s men, were visited. The Pandora
brings 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.

1 he ease with which the Pandora, small as
she is, accomplished so long a journey—one
which Franklin, with his sailing ships, occu-
pied two years in performing—in the brief
period abovementioned, augurs 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 to 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 have already attained the bor-
ders of the open polar sea.

o
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New Life=Preserving DMattress,

Interesting trials of the Gay safety mattress were lately
made at the Maritime Exhibition, Paris. This mattress folds
in two, longitudinally, forming a double belt, with attach-
ments to fasten it to the person in such a way that it cannot
possibly be displaced. It is formed of a double row of bou-
dins, or ‘¢ sausages,” made of cork cuttings tightly com-
pressed by machinery within a waterproof impermeable case,
and the whole covered and incased in No. 7 canvas. The
cork ribs are about 8 or 9 inches wide, and half that in thick-
ness. The whole forms a mat-
tress, one like which is intended
to be placed in each sailor’s ham-
mock, cot, or berth, it makes a
bed which, contrary to what
might be expected, is elastic and
easy to lie on. Its weight is
about 63 1bs., and it suffices to
sustain in water the weight ot
four men, so 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 lying thereon in the
hammock, on a given signal,
drew out the safety mattress,
arranged and put it on, fasten-
ing it perfectly, and jumped into
the water, a'l within the space
of three quarters of a minute,
Thus every one on board a ship
may have at immediate com-
mand, in case of accident, the
means of enabling him or her
to float without other aid in the
water, even assisting others, and
so to await the arrival of further
aid, by ships or boats; thus ma-
terially multiplying the chances
of safety, which, after all, is
the utmost that can certainly be
attained, be the life-saving ap-

paratus what it will,

Another important point in this appliance is that, as was
also shown, the motion of the limbs, as in swimming, are
entirely free and unfettered by the mattress, when thus
used as a cincture; moreover, in case of wreck and being
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 such collision, being independent, the cincture
as a whole retains its buoyancy and life-saving power unim
paired.

AFTER filing a saw, place it on a level board and pass a
whetstone over the side of the teeth until all the wire edge
is off them. This will make the saw cut true and smooth,
and it will remain gharp longer. The saw must be set true
with a saw set
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ASTRONOMICAL NOTES,
OBSERVATORY OF VASSAR COLLEGE.

The computations and some of the observations in the
following notes are from students in the astronomical de-
partment. The times of risings and settings of planets are
approximate, but sufficiently accurate to enable an ordinary
observer to find the objects mentioned. M. M.

Positions of Planets for November, 1875,
Mercury.

Mercury rises on the 1st of November at 6h. 8m. A. M.,
and sets at 4h, 837m. P. M. On the 30th, Mercury rises at 5h.
58m. A. M., and sets at 3h. 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 3Cth of November, Venus
rises at 8h. 89m. A. M., and sets at 5h. R7m. P. M. It should
be looked for after sunset, a little south of the place where
the sun was last seen.

Mars.

On the 1st of November, Mars riges at 1h. 12m. P, M,,
and sets at 10h. 33m. P, M. On the 30th, Mars rises a little
after noon, and sets at 10h. 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 stars of Agquarius. Mars and Saturn are in conjunc-
tion on the 21st.

Jupiter,

Jupiter is very unfavorably situated for observation. It
rises at 6h. 48m. A. M., and sets at 5h. 2m. P. M. on Novem-
ber 1st. On November 30th, it rises at 5§h, 26m. 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
at 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
& fow minutes of arc above Mars. They can be seen direct-
ly south at about half ‘past five at an altitude (in this lati-
tude) of 32%°.

Uranus,

On the 1st, Uranus rises at 11h.47m. A, M., and sets at 1h.
41m. P. M. of the next day. On the 30th, 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.

[Sail Neptune.

Neptune rises at 4h. 38m. P. M. on the 1st, and sets at 5h.
62m. A. M. Ongthe 30th, Neptune rises at 2h. 48m. P. M.,
and sets at 3h. 56m. next morning. It is so remote that it
cannot be seen without the aid of a good telescope.

Sun Spots,

The report is from September 29 to October 20, inclusive.
The picture of September 29 shows a group of spots near
the center. Inthe 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 group 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-
rupted by clouds 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 elongated spots, followed by two very small ones.

Cork-Leather—A New Fabric.

M. Horeau exhibits, at the French Maritime Exhibition,
what may be regarded as a new fabric, under the name of
cwir-liége, or cork-leather, which possesses a somewhat re-
markable combination of qualities, adapting it for many and
various specisl applications and uses, of which the most im-
portant relates to military equipments. Cuir Uége, as its
name implies, is prepared mainly from cork, and has all the
characteristics of leather, for which primarily itis a substi-
tute; 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-
side of all, the whole becoming one guast homogeneous tis-
sue; 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, cuir-liége, is extremely supple, and, 8o to say, mal
leable, endowed with great strength to resist tensile strain,
and, while retaining its comparative lightness and impene-
trability to heat, it is rendered waterproof and impermeable
to moisture. This new material may be crumpled up, rubbed
and wrung like linen and calico in the wash, doubled up any
number of timesand hammered with a mallet, without in-
jury; the interior web of cork, which is the basis of the
fabric, neither cracks nor tears in any way, but pre-
serves its unity and entirety. In regard to its waterproof
character, the experimentum in corpore vilo is perfectly con-
clusive; boots, shoes, and other articles, formed out of cutr
li¢ge, are seen swimming in water, without the wet penetrat-
ing, or at all deteriorating them ; aquaria are formed of cutr-
liége, either in one piece or in several pieces, sewn together,
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and there is no penetration, no exudation, no trace of mois-
ture on the external surface, nor leakage at the seams. In
evidence of the strength of the material, a weight of nearly
half a tun remains suspended indefinitely by a strap about
2 inches in width and 4 inch in thickness, which has an
external resemblance to leather, but is only cuir-liége.
Externally, according to the textile material used in com-
bination with the cork, the appearance varies, resembling
leather, American cloth, macintosh, or other waterproof
materials, but endowed with far superior qualities.

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 degree 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, and where the warmth
of the earth comes up only from the bottom of the shallow
space, will afford only partial protection, and may be em-
ployed to cover half hardy plants. 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 f)'it. By covering the glass sufficiently with mats, etc.,
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. 2.

Fig. 1.

\\'
.
& ¥

\
N\

N

Earth Piv.

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 making 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, orzinc,
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. 8 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.

G./
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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,
having previously been put through the hole in the model,
Fig. 1. Some of the composition is then placed in the mo-
del, pressing it around the edges, but always taking care to
have a superfluity of the composition. The plug, Fig. 4, is
then placed in the center of the model, a slight indentation
in its bottom being made to fit over the end of the spindle of
the bolt, Fig. 3. 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 knife,
and the pot removed by pushing up the bolt. If the compo-
sition is at all sticky, it will be found advisable to dip the

plug in water before pressing it into the model, and the lat-
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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 it the composition 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 according to the judgment, of
the maker. When well made and of proper materials, these
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 greund as well as
the plant, and thus, while avoiding 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 a trial of them to all who practise
the bedding-out syster.

The Brotherhood of Locomotive Engineers.

The annual convention of the Grand International Divi-
sion 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 Canada. An address of welcome was
delivered by Mr. Clarkson N. Potter, which was responded
to by First Grand Engineer F. 8. Ingraham, of Ohio. Grand
Chief Engineer Arthur, of Cleveland, in his opening speech
noted the growth of the brotherhood, and very justly con
demned the efforts which some railroad managements have
directed toward lowering the wages of the engineers. He
mentioned several cases of disagreement between railroad
authorities and engineers which had been amicably settled
through the arbitration of the Society.

Occupation of New Houses,

It is possible to avoid danger from dampness of new
houses by passing air through 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 be injurious 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 Circuit Court.~==Southern Distriet of
New York.
PATENT PLANER MACHINE,—H. D, STOVER AND J. A. FAY & CO. 03. E. 8.
HALSTED AND G, W, MERRITT.
(In equity,—Before Shipman, J.—Decided August, 1875.]

Shipman, J.t

This 18 a bill in equity praying for an injunction and an_account, and is
founded upon letters patent of the United States, for an Improvement in
Planing Machines, which patent was issued to Henry D. Stover, one of the
complainants, on July 23, 1t61. The other complainants, J. A. Fay & Co.,
are a corporation and the assignees and owners of an undivided half inter-
est in 8o much of the patent and of the invention covered thereby as is em-
bodied in the third clailm of said patent. The assignment was executed
Sgptember 14, 1868.

'he third claim of the patent of H D. Stover—improvement in planing
machines, July 23, 1861—namely, ‘* The arrangement of matching cutters to
be adjusted both laterally with each other and vertically upon the bedpiece,
essentially as described, in combination with the platen, so that the Elanlng
and matohing of the piece may both proceed at the same time, or either the
planing or matching may be done separately, whether the platen be made
movable with the piece secured thereupon or the platen be fixed and the
piece be made to move thereon,’’ held valid.

The claim, though not expressed with accuracy, should be construed wt
resg magis valeat quam pereat.

The Inventor intended to claim a surfacing and matching machine, in
which the matching cutters were adjusted laterally and vertically,in com-
bination with the platen,and were soadjustable vertically that the match-
ing mechanism could be mechanically dropped below the platen when sur-
facing alone was to be done.

The movable or fixed character of the platen is not a necessary part of the
improvement to which the third claim relates, and might have been omitted
therefrom.

The term ‘* matching-cutters’’ in the claim signifies ** matching mechan-~
{sm;” and the'\claim isiinfringed by the Merriam machine,in which the match-
ing spindles alone are dropped below the bed, the heads with the cutting
blades having been first removed.

The corporate character of a corporation complainant being averred un-
der oath in the bill of complaint, and the same not being denied in the
answer, but simply proof thereof being called for: Held, that the fact of in-
corporation was in effect admitted by the pleadings.

[g. A. Duncan and George Gifford, for complainants,

W. dJ. A. Fuller,for defendants.]

=

Inventions Patented in England by Americans,
[Compiled from the Commissioners of Patents’ Journal.]
From September 10 to September 30, 1875, inclusive.

AIr ENGINE.—A. K. Rider, Walden, N. Y.

BALE Hoor, BUCKLE, ETC.—J. M. Seymour, Newark, N. J.
BLAsTING POowDER.—H. Courteille, New York city.

BOILER FURNACE,.—Z. 8. Durfee, New York city.

BUTTON FASTENER.—Z. Young, Philadelphia, Pa.

CABINET, ETC.—H. Smith, Jamestown, N. Y.

COMPRESSING INGOTS, ETC.—G. W. Billings, Cleveland, Ohto.
COMPRESSING SCRAP METAL.—L. J. Atwood, Waterbury, Conn.
CoRSET SPRING, Erc.—H. Kellogg, Milford, Conn.
GENERATING OzZONE.—F. W, Bartlett, Buffalo, N. Y.
HARVESTER.—S. Johnston, Brockport, N. Y.

HEATER.—A. H. Mershon, Philadelphia, Pa.

HYDROCARBON FURNACE.—R. B. Borland, New York city.
LooM.—C. H. Chapman, Shirley, Mass.

LOWERING BoaTs.—J. Ferguson, Chicago, Ill.
MAGNETO-ELECTRIC MACHINE.—J. B, Fuller, Brooklyn, N, Y., et a.,
MAKING GAS.—W. H. Spencer, Brooklyn, N. Y.

PRISON ALARM, ETO.—J. B. Cook et al., Memphis, Tenn.
Pump.—J. N. Rowe, Rockland, Me.

PURIFYING GA8.—P. Sweeney, New York city.

RAILWAY BEARING.—B. M. Livermore, New York city.
REFRIGERATOR.—I. Allegretti, New York city.

RETORT L1D, ETC.—H. Collinson, Boston, Mass.

SEED DRILL.—W. A. McClintock, Pittsfield, Ill.

SEWING BooTs, ETC.—C. Goodyear, Jr., New Rochelle, N. Y,
SEWING MACHINE.—C. S. Cushman et al., Philadelphia, Pa,
SoaP.—S. S. Lewis (of Brooklyn, Mass.), London, England, e/ a!
STITOHING BoOks, Erc.—H. G. Thompson, Milford, Conn,
TACK-ROLLING MACHINE,—H. A, Willlams, West Medway, Masi
TYPE-SETTING MACHINE.—A., C. Richards, New York city.
VALVE.—W. B. Chisholm, Cleveland, Ohio,

VEHIOLE SPRING.—G, Godley, Philadelphia, Pa,

WAGON, ET0.—G. P, Carr, Altoona, Pa.

WarcH, ET0.—A. H. Potter, Chicago, Ill.

WELDING CHAIN, ET0.—~Pittsburgh Chain Company, Pa.

WHEEL,—G. Leverich, New York city.
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Recent Dmevican and Lovelgn Latents.
NEW TEXTILE MACHINERY.

IMPROVED WEFT-STOP MECHANISM.

Thomas Isherwood, Westerly, R. I.—This is a novel weft-stop mo-
tion, whereby the tension of the weft against the feelers, when the
shuttle flies from box to box,and during the time the latter is going
back, will actuate said feelers., In the absence of the weft, this
device causes the shipper to be thrown off half a revolution sooner
than when the action is caused by the weft being carried against
the feelers by the reed, thereby stopping the loom in the same pick

n which the weft breaks. By this means both loss of time and
waste of yarn will be saved, as all the picks made in fancy looms
using two or more shuttles, after the break, have to be taken out by
the weaver. It is also designed to be so contrived that it will not be
in the way of the weaver in taking out and putting in the shuttles.

MACHINE FOR FORMING IMITATION BUTTON HOLES,

John Kenny, Dover Road, England.—This machine includes thir-
teen new devices, and is intended for employment by shoemakers
and other workers in leather. Itsobject is to form acorded button-
hole tag, and this is done by cutting a strip of leather into sections
with slotted ends, applying a cord across the middle of each section,
and so tightening the cord, and compressing the whole between
dies.

NEW AGRICULTUiAL INVENTIONS.

IMPROVED COMBINED CULTIVATOR AND HARROW.

Isaac P. Pickering, Table Grove, Ill.—The standard of the plow
stock has a head made in two parts, bolted together for the recep-
tion of the movable teeth. The latter are pointed at one end, and
shovel shaped at the other, so that either end may be employed. To
form a cultivator, one, two, or more heads may be used, and four,
more or less, heads may be used to form a harrow.

IMPROVED REVERSIBLE PLOW.

Myron R. Hubbell, Wolcott, Vt.—This is an improved reversible
plow which is so constracted that the point of draft attachment may
be changed from one side of the beam to the other by the operation
of turning the mold board. The novelty is found in the mode of
connecting the draft rod and mold board, which is quite ingenious.

IMPROVED CHURN.

Elias Groat, Napa, Cal.—In this churn the dasher consists of two
oscillating comb-shaped frames, the fingers of which swing between
each other, so as to effect very great agitation of the cream in a
simple way. There is a fluted or corrugated contrivance of the fin-
gers or beaters, which greatly inoreases their efficiency, and also
simple and novel devices for disconnecting the shafts readily, to
allow of taking out the beaters and putting them in, as is requisite
for cleaning out the churn.

IMPROVED MIDDLINGS PURIFIER.

Alvin F. Ordway, Beaver Dam, Wis.—The middlings are admitted
to an inclined rack at the lower end of the air trunk. As they slide
down this rack and so become spread out, a blast of air from be-
neath carries them up through a series of inclined racks in the
trunk, which gives them a zigzag motion. On leaving the trunk the
particles have a rotary movement, and come in contact with a ver-
tical partition, around which the light materials pass to a fan blower,
while the flour falls and escapes through a spout.

IMPROVED FEEDER FOR THRASHING MACHINES,

Alexander Washington Lockhart, Sacramento, Cal.—The feed
arms rest upon the inclined feed table, and are notched at their
upper edges and tapered to their lower ends. By means of eccen-
trics they are given a 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 PULLER.

John 8. Swaney, Marengo, Iowa.—To the shaft at one side of its
center is attached a polygonal hub, having eight sides, to the faces
of which are hinged an equal number of jaws, which are made in
the form of sectors, and which together form a wheel. These jaws,
as the machine is drawn along, grasp the plants and lift them up by
the roots, holding the same by pressing against the rim of a wheel.
Then a wedge enters between the jaws and wheel, and forces the
former outward, causing them to drop the plants, which fall upon a
receiver, where they are removed and bound in bunches.

IMPROVED WHEEL PLOW,

James Flow, Pilot Point, Tex.—The plow frame is arranged with
one side longitudinally adjustable upon the axle, and the plow
beam is slotted and so combined with guides that the plow may be
gaged to take more or less land as desired.

NEW MECHANICAL' AND E;IGINEERING INVENTIONS,

IMPROVED SLIDE REST FOR METAL-TURNING LATHES,

George F. Ballou, Pawtucket, R. I., assignor to Henry N. Fisher
and John E. Whitcomb, Waltham, Mass.—The slot in the stationary
part of the ordinary slide rest is usually cored out at one part suffi-
ciently to insert the nut, which is then attached to the slide by
screws after the same is in place. In the present invention the slot
and also the nut chamber are extended to the end of the stationary
part, so that the shank and nut can be slid into place at the same
time that the slide is put on. The idea is to admit of the slide rest
being easily taken off or placed in position without detaching the
nut.

IMPROVED OSCILLATING JOINT FOR PITMAN CONNECTIONS.

Albert K. Smith, Nebraska, Ohio.—This is a new mechanical de-
vice of which it would be difficlut to convey a clear idea without
the aid of drawings. It is adapted to the connection of a pitman
and the object to be moved, also to a crank pin. It is easily de-
tachable, and made so that any slack occasioned by wear can easily
be taken up.

IMPROVED PIPE TONGS.

Alexander McDonald, Halifax, Canada.—The fixed jaw, which is
the larger, has a hooked end. The forward end of the movable jaw
is V-shaped and corrugated. The jaw last mentioned is attached to
the stationary jaw by pivoted bars, which are governed by a set
screw, so that the space between the jaws may be arranged for dif-
ferent sizes of pipe. The construction generally is such as to secure
a large gain in leverage.

IMPROVED SUCKER ROD SOCKET.

Plympton E. Jenks, Petrolia City, Pa.—This is a new instrument
for extracting pieces of broken socket rods from oil wells. It ter-
minates in a socket which fits down over the piece ; then a wedge is
forced down which jams the piece between it and the socket walls,
enabling the fragment to be easily lifted out.

IMPROVED PISTON ROD STUFFING-BOX.

Jogeph M. Searle, Stanhope, N.J.—This is a self-adjusting packing
oox for piston rods, and the essential feature is a conically recessed
cup which, impelled by a spiral spring, acts against the natural exit
of the steam, The idea is to obviate the continual screwing up of
the box to prevent leakage.

IMPROVED OILER FOR CRANK WRISTS.

Charles Kurth, Chattanooga, Tenn.—A pipe leads from an oil re-
ceptacle to a bore in the crank pin. Said bore has a branch at right
angles, which extends to the surface of the pin. The oil runs from
the vessel into the pin, and at the lower half of each revolution of
the latter escapes 30 that a continuous supply is furnished to the
crank without necessitating the stoppage of the engine.

IMPROVED TUNNEL,

Olney B. Dowd, New York city.—This inventor proposes to con-
struct a tunnel of narrow sections of elliptical tube, the shape being
selected on account of the facility which it offers of transporting
the sections to be added, through other sections already in position.
He provides means for carrying the sections on trucks through the
tunnel, also a means of fastening the sections and packing them,
and also a contrivance for holding the cage or case employed in ad-
vance of the wall for digging out the bore from being pressed back
by the pressure on the head of the case.

IMPROVED AIR VALVE FOR PUMPS.

Simon Smith and Isaac S. Colling, Mauch Chunk, Pa.—The object
here is to furnish air to the pump and relieve it of strain, and to
save wear on the valves, etc., by preventing pounding. This is done
by a valve, suitably arranged in the plug usually inserted in the
pump chamber for drawing off the water. This valve is governed
by a spring, and its play may be regulated. At each stroke of the
piston it rises and admits a small quantity of air.

IMPROVED CAR COUPLING.

Lewis Sibley, Ramapo, N. Y.—On one drawhead is a vertical
slotted plate. The other has an arrow headed rod provided with a
weighted arm attached at right angles to its axis. When the arrow
head is . vertical, it easily enters the slot, the weighted lever arm
being raised. Dropping the lever turns the arrow, which thus en-
gagesin the plate. The principal advantage is offered in the speedy
manner in which cars can be uncoupled.

IMPROVED CAR STARTER.

Thomas Murgatroyd, St. Joseph, Mo., assignor to himself and Fer-
dinand Schoen, of same place.—There is a main lever provided with
a hook which fits on the axle. To this lever another lever is piv-
oted, and this last has a forked end which bites into the flange of
the car wheel, turning the same upward, and so starting the car.

NEW HOUSEHOLD ARTICLES.

IMPROVED SPRING ROCKING CHAIR.

Stephen Fallon, Brooklyn, N. Y.—This i8 a rocking chair minus
rockers—the places of which are supplied by coiled springs which
support the seat. The springs are attached to a round which crosses
the pedestal, and are provided with simple devices whereby their
tension may be quickly adjusted.

IMPROVED CLOTHES DRYER,

Harrison V. Osborne and Robert Hay, Trenton, Mo.—This aims at
the abolition of that unwieldy article of kitchen furniture the
clothes horse, and substitutes therefor a neat rack composed of
bars separated by washers and pivoted upon a vertical pin, which,
by a suitable bracket, is secured to the wall.

IMPROVED PILLOW.

Gardner T, Barker, Pittsfield, Mass.—This is simply a sack made
in two compartments. In one, which forms the upper side of the
pillow, feathers or similar materials 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 convenience in the camp.

IMPROVED PORTABLE LUNCH HEATER.

Maria DBradley, New York city.—Mrs. Bradley offers to workmen
who carry their dinners with them to the shep a simple means of
keeping their meals hot, and hence rendering them much more pal-
atable. The device is a pail 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 S. Grauel, Dayton, Ohio.—This is a sliding spring-acted
plunger, with hinged head piece and rubber extension, that is
thrown by a projecting pin into contact with the floor, and retained
by the ends of the head piece locking into ratchet teeth of the
casing, the rubber being drawn back into the casing on closing the
door. The object is to hold the door open at any desired point, for
which purpose the device seems well adapted.

IMPROVED SEWING MACHINE CASTER.

Benoni P. Pratt, Chicago, Il11.—This inventor has devised a caster
combined with a simple shoe and frame, so that it can be easily
clamped to the feet of sewing machines unprovided with casters.
The same invention would probably answer well for chairs or any
other article to which it could be applied. -

IMPROVED BED BUG TRAP,

Edmund G. Watking, Georgetown, Cal.. assignor to James B.
Watkins, same place.—This is a new idea for the extermination of
bed bugs. Instead of poisoning them, this inventor makes a trap in
which there are several cells or sections. In these dark holes the
bugs are sure to congregate, and then all that remaius is to remove
the apparatus and treat the inmates to any form of death which
revenge may dictate.

IMPROVED ASH PAN.

James M. McHelm, Carlisle, Ky.—This is an ash pan, an ash sifter,
a poker, and a shelf for heating irons, all combined in one. The
poker is worked by a handle from outside, which causes it to rise
up between the bars. The shelf for the irons is attached to the
frame which supports the ash sifter just above the ash pan, which
last is in the form of the drawer.

IMPROVED CRADLE.,
Joseph B. Nelbach, Utica, N.Y.—Springs keep the rockers in
place upon the edges of a pedestal frame, and also hold the cradle
from upsetting in case a child should attempt to climb in or out.

IMPROVED STOVE LEG,

Ira A. Lovejoy, Denver, Col. Ter —In this device, the inventor
provides a really needed improvement in the means of fastening
stove legs in place, for at present, when a stove is lifted, the legs
frequently fall out. In the present invention, recessed socket pro-
jections are made on the underside of the hearth plate, and into
these a curved and braced tongue from the leg tightly fits.

IMPROVED SOFA BEDSTEAD.

John B. Kline, Cincinnati, Ohio.—This lounge is so constructed
that it may be converted into a bedstead by pulling out the seat
section, and then swinging up to the level of the latter a supple-
mentary section which is stored away underneath. The whole
takes up but little space.

IMPROVED KITCREN CABINET.

George Holt, Minneapolis, Minn.—This is & cabinet containing re-
ceptacles for nearly everything used in the kitchen, all stowed away
in the smallest space. There is an iron board, a dish cupboard,
drawers for flour, etc., for spices and for cutlery—a bread board, a
knife scourer, a grater, and a vegetable cutter. Besides all thege,
there are closets for storing large articles, and good sized drawers
for table linen.

IMPROVED WASHING MACHINE.

Thomas B. Kirkwood, Dublin, Ind.—The body is hung on trun-
nions, to adapt it to oscillate, and thus press or squeeze the clothes
between a vertical stationary dasher and fixed abutments of the
box. Each side of the box works independently of the other side,
and can be independently operated. The return stroke, usually
lost on ordinary machines, is utilized in this by working the gar-
ments in the second compartment. There are several other usefu
points which tend to adapt the machine to its especial purpose, and
to economize the power applied.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WHIFFLETREE,

Patrick McGlew, Des Moines, Jowa.—This invention obviates the
necessity of giving the trace a sharp bend or twist in attaching it to,
and detaching it from, the whitHetree. The trace is attached to
hooks on the end of the tree, after passing through stout straps,
secured to the forward side of the same.

IMPROVED PLANER CUTTER SHARPENER.

Garry Manvel, Rochester, N. Y.—Ia this device the cutter is fas-
tened in jointed clamps so that it can be swayed forward and back-
ward relatively to the stone, so as to vary its bevel. Thereis a
weighted lever for pressing the cutter on the stone, and other use-~
ful attachments for adjusting, etc.

IMPROVED CARRIAGE SPRING.

John Fredenburgh, Greene, N. Y., assignor to himself and J. F.
Smith, same place.—This is a simple torsional spring for vehicles
composed of a steel rod socketed at both ends rigidly to lever arms
swinging in opposite direction from each other. The effect is to
create a torsional strain in the steel rod, through the separating of
the lever arms.

IMPROVED MACHINE FOR JOINTING STAVES,
Benjamin Barker, Ellsworth, Me.—This machine, of which a good
idea cannot be obtained without detailed drawings, is the first which
has been invented for rapidly pointing machine staves with bevels
and bilges perfectly proportioned to their different widths. It adds
one 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 a
new way of making substantial saw frames. Three nearly straight
pieces of wood are joined by corner pieces of metal inserted in slots
in the end, and nails are inserted through both wood and plates.

IMPROVED SLEIGH.

Robert B. Parks, of Princeton, Ill, assignor to himself and John
R. Parks, same place.—We have here a sleigh made without tenons,
mortises, or joints, and consequently, being free from these sources
of weakness, it is without doubt a strong and substantial vehicle.
The supporting frames with runners and braces are made of a sin-
gle piece, either wood or metal, and are attached to the seat.

IMPROVED REIN HOLDER.

Hugh Gilmore and Joseph T. Spencer, St. Louis, Mo.— This hitch-
ing attachment is applied to the bind axle of a vehicle, and made to
gear with cogs on the hub of the hind wheel, by the action of a piv-
oted foot lever at the front part or dash board, wbich 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 horses.

IMPROVED CHILDREN’S CARRIAGE.

Leonard B. Harrington, Jr., Boston, Mass.— This inventor has de-
vised a new way of constructing the body of children’s carriages so
that the same is self-supporting, without the aid of ribs, stays, or
frame work in the inside. This is done by an outside rib on the
edges. The appearance of the body is improved, and bent wood
may be used in its manufacture.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED STENCIL PLATE.

William M. Kellie, Nashville, Tenn.—Instead of cutting of a sten=
cil of several letters from a single plate, this inventor proposes to
cut the letters on small separate plates, and then to join the latter
to form words by means of overlapping grooves and spring clamps.

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

Emile F. Loiseau, Philadelphia, Pa.—The first invention relates to
improvements in the apparatus for mixing and molding artificial
fuel, for which letters patent have been granted to samec inventor
under date of February 17, 1874, and which was described and illus-
trated on page 319, vol. 29, of the SCIENTIFIC AMERICAN. The inven-
tion consists mainly in the construction of the molding or com-
pressing cylinders with cavities connected with each other by small
channelg, and in arranging at the ends of the alternate rows of cav-
ities, near the ends of the cylinders, small recesses for preventing
the contact of larger portions of the metallic surface of the cylin-
ders. The composition is fed in granulated state to the molding
cylinders by a top hopper with revolving stirrer shafts.

The new composition for artificial fuel consists of coal waste, pul
verized clay, and diluted rye and lime paste, thoroughly mingled in
suitable proportions.

IMPROVED ARTIFICIAL LEG.

Cornelious Collins and James H. McCalla, East Melrose, Iowa.—
The object of this invention is to allow the heel to turn convenient-
ly upon the ankle joint. It consists of a cushion of rubber and
hinged rods. The cushion is seated between the ankle and instep,
in little recesses, preventing it from being displaced, and it is beld
up firmly to the ankle by one of the rods, which is permanently fas-
tened. The foot is clamped against the cushion with the requisite
pressure by the adjustiog nut on the other rod. A spring of rubber,
together with the cushion and the pivot, forms a very easy and effi-
cient joint.

IMPROVED GLASS TOOL.

Thomas Carr, Rochester,Pa.—At the present time paddles and forks
are used for transferring glassware, when finished, into the anneal-
ing oven ; but for want of proper means for discharging the ware,
they are jerked and otherwise manipulated to get the ware off and
lodge it in place. To avoid this difficulty, this inventor adopts the
simple expedient of combining a pusher with the glass paddle, so as
to discharge the ware when placing it into the oven.

IMPROVED MEANS FOR REEFING AND FURLING SAILS.

Edward Rawley, North Union, Me.—This invention includes a tri-
angular topsail set immediately above the gaff of a fore and aft sail.
The tack of the upper sail reeves through an eyebolt on the gaff,
thence up through rings on the back of the sail to a block, and
thence to the deck. The idea of thus arranging this rope is to give
increased support to the jaws of the gaff, and at the same time to
admit of the easy handling of the topsail.
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The Charge for Insertion under this head is One Dol-
lar a Line. If the Notices exceed Four Lines, One
Dollar and a Half per Line will be charged.

$500 invested in a profitable Invention will give
arge returns.—A. D., 353 Morris Avenue, Newark, N.J.

Agents Wanted : Knife Cleaner. 62 Fulton st.,N.Y.

Brass Plating on Zinc without battery. Instruc-
tions for sale by W. Key & Co. 183 Allen St., N. Y. City.

Shapley Engine, guaranteed full rated power, 60
1bs. steam pressure. Send for Circulars. R. W. Wilde,
agent, 20 Cortland St., N. Y.

For Sale—New Woodworking Machinery : Excel-
sfor Machine, $275; Power Matcher and Jointer, $250;
Shingle Mills and Jointers, $285: 30in. heavy Rotary Bed
Planer, $650; 26 in. Rotary Bed Planer, $235, and 24 in ,
$190; Woodworth Planer and Matcher, No. 8, $1,000;
Woodworth Planer and Matcher, No. 0, $760; Woodworth
Planer and Matcher, No. 2}, $840; Excelsior Planer and
Matcher, $410; Woodworth Surfacer, $345; 8 side Moni-
tor Moulder, $525; 4 side Moulder, Ball’s, $360; 4 side
Sash Moulder, $208; 3 side Sash Moulder, $140; Ball Rail
Rail Car Mortiser and Borer, $440; Door Mortiser and
Borer, $175; 2—No. 4 wood frame Tenoners, each, $240;
Blind Stile Tenoner, $80; Hor. Rall Car Borer, $80; 20
Hand Boring Machines, each, $4; Wright Scroll Saw,
$115; Rollstone Scroll Saw, $90; Iron Frame Band Saw,
$150; 20 in, Pattern Maker’s Lathe, $100; 24 in., 20 in. and
121in. Wood Turning Lathes, $96, $87, and $60; Butting
Machine, Ball’s, $68; No. 3 Dowel or Rod Machine, $24:
Hor. Cornering Machine, $15; Cylinder Stave Saw Ma-
chine, $75; Iron Frame Railway Cut off Saw, $42; Box
Board Matchers, $65; Lot Steel Saw Arbors, from $12 to
$21, each: 3 Knife Grinding Machines, $16 each; 2 Emery
Grinding Machines, $15 and $30. TFor printed descrip-
tion, address Forsaith & Co., Manchester,N. H.

2d Hand Mill and Woodworking Machinery for
Sale: 3 Complete Circular Saw Mills, $530, £330, and $310;
2 Patent Saw Mill Set Works, $80 each; Upand Down Saw
Mill, with 3—24 in. Whitney Wheels, $360; Perry Shingle
Mill and Jointer, $155; Shingle Mill, §55; Lath Sawing
Machine, 3 saws, $185; 26 in. double belted rotary bed
Planer, $240; 24 in. rotary bed Planer, $170; 16 in. Planer,
$90; Daniels Planer, 28 ft.x28 in., $175; No. 2—3 side
Rogers Moulder, $32%; No. 2—4 side Lee Moulder, $520;
Sash and Blind Sticker, 1 side, $115; No. 2 Smith Power
Mortiser, $185; No. 2 Smith Tenoner, $175; Smith Blind
Stile Borer, $63; 2 Small Boring Shafts and Bits, $16 each;
Box Board Matcher, $40; Iron Frame Blanchard Spoke
Lathe, $225; Felloe Machine. $50; Stretching Machine,
$75; Cut-off Saw Arbor and 2 in. Saw, $16. Also lot
Shafting, Pulleys, and Hangers. For full printed lists,
address Forsaith & Co., Manchester, N. H.

For Sale—2d Hand Engines, good order: 60 h.p.
Sta. hor., $1,100; 40 h.p. Sta. hor., $740; 50 h.p. Chub-
buck, $1,200; 40 h.p. Upright, $700; 2—35 h.p. Portables,
$1,500 and $1,400; 30 h.p. Portable, $1,270; 3—25 h.p.
Portables, $1,475, $1,525, and $1,300; 25 h.p. Sta. hor.,
$625; 2—18 h.p. Portables, $1,000 and $950; 10h.p. Upright
Hoisting, $610; 8 h.p. Sta. hor. (with Boiler), $525; 6 h.p.
Portable, $475; 83—5 h.p. Portables, $445, $275, and $250;

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

Boilers, 2d H’d, in good repair and complete, for
Sale: 80 h.p. horizontal.$1,000; 2—60 h.p. hor., each $425;
4—50 h.p. hor., each $500; 1—45 h.p. hor., $700; 1—12 h.p.
upright, $200; 1—10 h.p. upright, $176. For full printed
descriptions, address Forsaith & Co., Manchester, N. H.

Grist Mill Machinery, 2d Hand, for Sale: 1—36 in.
‘Platt’’ Portable Grist Mill, $220; 1—30 in. *‘ Platt’’
Portable Grist Mill, $200; 1—24 in. **Olds’ Portable Grist
Mill, new stones, $237, 1 Run Stones, 4% ft. diam., $50,
or same with curb, hopper, elevator, and pulleys, $68;
1Rim 4} ft., French Burrs. For printed list, address
Forsaith & Co.,Manchester, N, H.

Bolt Headers, both power and foot, and Power
Hammers, a specialty. S. C. Forsaith & Co., Manches-
ter, N. H.

Address wanted of Manufacturers of Small Tools
and Lathes. J. L. Kennedy & Co., Macon, Ga.

Treatise on the Steam Engine Indicator, price
$1.00. Address E. Lyman, C.E., New Haven, Conn.

A useful set of Tables for Machinists. Price 25
cents. E. B. Knight, Manayunk, Philadelphia Co., Pa.

Main Driving Belts—Pat’d improvement. Address
for ctrcular, Alexander Bro’s,412 N. 3d, Philadclphia,Pa.

Geo. P. Rowell & Co., Advertising Agents, No. 41
Park Row, New York. As the proprietors of the first and
most extensive of these agencies in New York, they are
well qualified to furaish information. The detalls of the
work transacted by the agency, and the way it is done,the
perfection of the arrangements for facilitating the act of
advertising by relieving the advertiser of trouble and ex-
pense, and bringing before him all the various mediums
throughout the country, with the necessary knowledge
pertaining to them,are given witha minuteness thatleaves
nothing to be desired. All the particulars respecting the
characterand position of a newspaper which an intending
advertiser desires to know are placed before him in the
most concise form.—[New York Times, June 7, 1874 ]

The London Maunufacturing Company’s Varnishes
are better than any imported. Their varnishes for oil-
cloth makers have never been equaled, and their other
products rank equally high, The guality of the goods is
unsurpassed.

Hotchkiss Air Spring Forge Hammer, best 1 the
market. Prices low. D. Frishie & Co , New Haven, Ct.

‘Wanted—The best Machine for pointiog Horse
Shoe Nails, Willlam Morehouse, Buffalo, N. Y.

Saw Teeth Indicator—Showing impro(red form
for filing teeth on Saws for use in different kinds of
wood, &c. Sent free for 50c. E. Roth, New Oxford, Pa.

For reduced prices of Surface Planers and Mitre
Dovetailer’s Machines, send to A. Davis, Lowell, Mass.

« Pantect,” or Universal Worker—Best combina-
tion of Lathe, Drill, Circular, and Scroll Saw. E. O.
Chase, 7 Alling Street, Newark, N. J.

Scale in Boilers Removed—No pay till the work

g done. Send for pamphlet. Geo. W. Lord, Phila., Pa.

To Manufacturers—Pure Lubricating Oil, Sample
Package (24 gals.), $7. Send to Geo. Allen, Franklin,Pa.
Educational Lantern Slides—Send for Catalogue
o Prof.W.A.Anthony, Cornell University,Ithaca, N.Y.
Hotchkiss & Ball, Meriden, Conn., Foundrymen
nd workers of sheet metal. Fine Gray Iron Castings
to order. Job work solieited.
For Sale—Second Hand Wood Working Machin-
ery. D.J. Lattimore, 318t & Chestnut St., Phila,, Pa.

Small Engines. N. Twiss, New Haven, Conn.

Soap Stone Packing, in large or small quantities,
Greene, Tweed & Co., 18 Park Place, New York,

Scientific dmerican,

Boult’s Paneling, Moulding and Dovetailing Ma-
chine is a com%lete success. Send for pamphlet and sam-
ple of work. B. C.Mach’y Co., Battle Creek, Mich.

For best and cheapest Surface Planers ani Uni-
versal Wood Workers, address Bentel, Margedar . & Co.,
H milton, Ohio.

Patent Scroll and Band Saws, best and cheapest
inuse. Cordesman, Egan & Co., Cincinnati, Ohio.

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

Price only $3.50.—The Tom Thumb Electric Tel-
egraph. A compact working Telegraph Apparatus, for
sending messages, making magnets, the electric light,
glving alarms,and various other purposes. Can be put in
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on re-
ceipt of price. F.C.Beach & 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 Milo Peck, New Haven, Conn.

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

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

Hydraulic Presses and Jacks, new and second
hand. Lathes ana Machinery for Polishing and Buffing

Metals. E. Lyon, 470 Grand Street, New York.
Temples and Oilcans. Draper, Hopedale, Mass.
Spinning Rings of a Superior Quality—Whitins-

ville Spinning RKing Co., Whitinsville, Mass.

For best Presses, Dies, and Fruit Can Tools, Bliss

& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y.
For Solid Wrought-iron Beams, etc., see adver-

tisement. Address Uniofi Iron Mills, Pittsburgh, Pa.,

for lithograph, &c. . -
Diamond Tools—J. Dickinson, 64 Nassau St., N.Y.
Magic Lanterns and Stereopticons of all sizes and
prices. Views illustrating every subject for Parlor

Amusement and Public Exhibitions. Pays well on small

investments,. 72 Page Catalogue free. McAllister, 49

Jassau St., New York.

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or mailed on receipt of
eight stamps. Balley, Farrell & Co., Pittsburgh, Pa.

The ¢ Scientific American” Office, New York, is
fitted with the Miniaivure_Electric Telegraph. By touch-
ing little buttons on the desks of the managers, signals
are sent to persons in the various departments of the
establishment. Cheap and effective. Splendid for shops,
offices, dwellings. Works for any distance. Price $6,
with good Battery. F.C. Beach & Co., 246 Canal St., New
York, Makers. Send for free illustrated Catalogue.

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

The Baxter Engine—A 48 Page Pamphlet, con-
talning detail drawings of all parts and full particulars,
now ready, and will be mailed gratis. W. D. Russell,
18 Park Place, New York.

Brags Gear Wheels, for Models, &c., on hand and
made to order, by D. Gilbert & Son, 212 Chester St., Phil-
adelphia, Pa. (List free.) Light manufacturing soiicited

American Metaline Co., 61 Warren St., N.Y. City.
Genuine Concord Axles—Brown,Fisherville,N.H,

Faught’s Patent Round Braided Belting—The
Best thing out—Manufactured omrly by C. W. Arny, 148
North 3d St.. Philadelphia, Pa. 8end for Circular.

For 13, 15,16 and 18 inch Swing Engine Lathes,
address Star Tool Co.. Providence, R. 1.

J.J.P. can harden strips of iron by the
method described on p. 69, vol. 3L.—H. E. Jr. will
find a good recipe for mucilage on p. 251, vol. 83.—
W. A. B. will find directions for making a rust
joint on p. 213, vol. 32.—S.T. C. will find ruies for
proportioning boats on p. 299, vol. 28.—D. M. will
find a good recipe for blacking on p. 283, vol. 31.—
Soap-making is described on p. 218 vol. 28.—J. C.
MecG. will find directions for polishing shirt bosoms
on p. 203, vol. 3L.—T. T. will find a rule forascer-
taining the horse power of an engine by referring
to p. 83, vol. 83.

(1) M. C. 8. agsks: 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 metals? The
furnace is a large reverberatory one. A. Use a
little potash, or a mixture of potash and soda, put-
ting it on top when the metal is melted.

(2) W. B. suys: 1. I am building a boat 80
feet long, and will use 13 foot side wheels. Wha
sized hub shouldI use? A. Two teet in diameter.
2. How many spokes would be best? A. Twenty.
3. What should be. the size of the paddles? A.
About 18 or 20 inches long, and 8 or 10 wide.

(8) J. 8. C. says: Owing to the situation
of the earth’s aphelion atthe present time, the
northern spring and summer is seven aund a half
days longer than the southern spring and sum-
mer. Now when the earth’saphelion comes to be
situated at a point in the earth’s orbit opposite to
what it is at present, 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 exist? A. There will be
no difference.

(4) N. S.T. asks: 1. How can I describe a
circle whose circumference shall pass threugh one
angle and touch two sides of a given square? A.
This is the problem of passing a circle through
any three peints, not in the same straight line,
which isgiven in nearly every work on geometry
We understand you to mean the vertex of the
angle, in speaking of the angle. 2. How can I
draw the geometrical representation of a circle of
any given sizeand from any given point of vision?
A. You will ind it fully explained in the ¢ Stu-
dent’s Draftsman’s and Artisan’s Manual,” by
Professor Warren.

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

(6) J. B. L. says: In your issue of January
1874, is an article on cheap telescopes, signed B., in

* which he mentions a meniscus lens of 1inch in di-

ameter and 48 inches focus as & proper objective for

a small telescope. 1. I propose to get one 134 inches
diameter and 48 inches focus; and would like to
know if it would not make a more powerful ob-
ject glass than the one selected by your corres-
pondent. A. A lens of 134 inches diameter will
not be more powerful than one of 1inch,if the fo-
cal length is the same; but it will admit more
light. The form of the larger lens must be very
perfect, otherwise the images will not be as sharp.
It is for this reason that diaphragms are used to
cover up the imperfections of large inferior lens-
es. 2. Isita rule that the focus should be any ra-
tio to the diameter? A. Thereis no rule for focus
and diameter ; but 134 inches is a rather small di-
ameter for 4 feet focus, and only highly illumina-
ted objects can be distinctly seen through such a
telescope, of which the great defectis want of
light. 3. Will a plano-convex % inch in diameter
and of 1inch focus make a good eyepiece? A. A
plano-convex will make only a tolerable eyepiece.
4. What would be right? A. Have two such lenses
in the eyepiece,combined orn the Huyghenian prin-
ciple. 5. What would be the power of the instru-
ment constructed of the glasses proposed? A.
The power of a telescope is found by ascertaining
how often the focal length of the eyepiece goes
into that of the objective. Your eyepiece being1
inch, its length is contained 48 times in the focal
length of the objective: and the magnifying
power will be 48. With a 34 inch eyepiece it would
be 64; with a 14 inch eyepiece, 96; and the same eye-
piece, used with an objective of 48 feet focus,
would give 1,152.

(M E. G. A. asks: How can I obtain mems
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 then 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 least equal quan-
tities of each coiored ray. 2. Does it follow that
opacity of matter is consequent upon laws of color
and light? A.Of course opacity of matter as 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 dependson the internal structure of the
substance; if it is adapted to transmit light with a
certain degree of perfection, it is called transpar-
ent; if the light is transmitted only imperfectly,
it is called translucent. 4. Why is not colored
glass opaque? A. Colored glass may be opaque,
and may be made so as well as transparent or
translucent; it is used in the imitation of various
colored gems, some of which are opaque and some
trangparent. For instance, the onyx is translu-
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 anything be done to improve it ?
A Seeif the lenses are clean and not scratched ;
seeif they are put in right, and not reversed, as is
sometimes done after cleaning them, which will
spoil the best glass. Perhaps the objective needs
a diaphragm, a black disk with a hole 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 suits best. The smallest holes
give the most distinct images, but admit the least
light, and vice versa.

(10) W. B. says: I have a double lens mi-
croscope ; the lensesare134 inchesin diameter and
0'2 inch thick in the center. I wish to make a field
glass of it; how long a tube should T make? Must
[ use both lenses or only one? Must I havea
smaller lens for the eyepiece, or should this be a
plain glass? A. A microscopic lens cannot be
used at all for an object glass in a telescope, and it
makes a very bad eyepiece. Try an object glass
of 17 inches focallength ; and if it is of good glass,
you may perhaps use the strongest power of your
microscope, but you wil. see everything upside
down. The object glass will cost you as much as
a whole telescope or field glass. We advise you to
leave the microscope as it is, and buy a field glass
ready made; it will be the bestand cheapest in
the end.

(11) H. W. P. asks: 1. How can I construct
a celestial eyepiece for a telescope witha 2 inch
achromatic objective, of 20 inches focal length,
that will magnify 100 diameters? A. Make the
proper combination of two lenses, as we have al-
ready described, and give it a focus of 1 foot or
22 inches, as thefocal length of the objective di-
vided by that of the eyepiece is equal to the mag-
nifying power. 2. What is the composition of
speculum metals, for reflector mirrors? A. Use
66 per cent copper and 34 of tin, or7 parts copper,
3 zinc, and 4 tin, or 2 lbs. copper and 14 ozs. tin.
3.1s there any work published giving information
as to the grinding and polishing of lenses? A.
You will find an article on this subject in Ure’s
“Dictionary of Arts and Manufactures,” under
the head of “Grinding Optical Glasses.” Also
read the article ¢ Glass ;” it probably contains all
you wantto know.

(12) J. G. eays: We find that we canrot
makecry céllars in Louisiana. Will it do to sink
a watertight tank 25 or 30 feet into the earth?
Would the air become foul at the bottom? A.
Tanks, of nottoo great a diameter, with plank
bottoms and with proper cribwork bracing, might
be built and used for cellars as you suggest; but
if they are to be employed for the storage of
fruit, proper means of ventilation would have to
be provided. A box tube extending to the bottom
and provided at top with a hood, arranged with a
vane to open always towards the windward, would
utilize the force of the wind for this purpose.
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After the air is fully changed, the tube could be
closed with a valve, when the air confined below
would gradually become of the temperature of
the earth at that depth.

Our jail being of poor brickwork, prisoners often
break out. Would this be a remedy: Build up at
single brick wall within the present wall, leaving
open space of 6 or 8 inches, and fill this space with
dry sand up to the roof ? Could any one pass out
through the wall till all the sand from above had
run out? A. Your plan is an ingenious one, and
might answer if the walls were well anchored to-
gether. An entirely new wall, however, of stone
work, consisting of large stones laid on good ce-
ment, would be far preferable if you could ac-
complish its erection.

(18) H. F. 8. asks: 1. Would tungstate of
soda do for saturating a rug, to prevent ignition
by sparks from a wood fire? A. Yes. 2. How
strong should the solution be? A. Dissolve as
much as you can of tungstate of soda in hot wa-
ter sufficient for the rug.

(14) 8. W. asks: How do practical opti
cians give the final adjustment to microscopeob
Jjectives which are composed of superposed lens=
es? With two lensesthere is no difficulty,as there
is only one distance to determine; but with three
the trouble is greatly augmented, owing to the in-
numerable cbanges 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 bhave not found ore 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 impossible to give satisfactory writ-
ten explanations; it has been the great problem
of such men as Lister, Hartnack, Tolle, Wenham,
etc., and to which they devoted a great part of
their lives. But you must consider that you can
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-magnets
are charged by surrounding them with helices of
copper wire and then passing a strong current
from a battery through the helices. Artificial
magnets of steel are charged by rubbing them with
a powerful permanent or charged electro-magnet,
commencing at the center and passing to the ends
several times in 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 a Hill battery? How are they put together,
and what execiting liquid is used? A. Copper and
zine. 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 little sulphate of zinc has
been dissolved. A zinc 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
sulphate of copper crystals is dropped in and the
battery is ready for action. None of the copper
crystals should be left in the zinc; care, also, must
be taken to keep the blue line from quite reaching
the latter. A wire from the zinc 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 copper plate in the latter. 3.
How was House's battery made? A. We believe
there is 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 diameter of
the different gage wires is arbitrary. What is
called the Birmingham gage is used in England
and, less extensively, in this country, but it varies
with the different manufacturers, as no author-
ized standard has been made. More exact infor-
mation is therefore conveyed by simply stating
the diameter in inches. An Americangage was in
troduced a few years ago, and is much used; with
this gage the numbers run in a geometrical ratio.
See p. 363, vol. 28. 5. Am I right in making a con-
denser as follows ? I take a strip of silk, to which
[ stick tissue paper with varnish, and (with var-
nisb) fasten tinfoil to both sides of the silk ana
paper, covering the sides to within an inch of the
edges. I fold this with another piece of varnisbed
gilk to prevent metallic contact. After all is fold-
ed, must this tinfoil be made part of the primary
current of a Rhumkorft coil? A. Yes, but the al-
ternate tinfoil strips must be connected together
so that, in reality, there are two large tinfoil sur-
faces. These are connected to opposite sides of
the break in the primary circuit, one to each.

(17) E. T. H. asks: How are the wires ar-
ranged in electrical annunciators so that the elec-
tricity generated in a few cups is sufficient for all
the wires? If they are all joined together,I should
think the electric fluid would find the shortest way
back to the battery, and so not touch the wires, but
passthrough their connections. A. Where only a
few annunciators are to be worked, they are oom}
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 current; and when
several circuits are supplied from one battery, the
current in each is inversely proportional to its re-
sistance. The proper way, therefore, is to make
resistance of all the circuits equal, when supplied
from a common battery; the current will then be
alike in all.

How are Pharoah’s serpents made? A. See p.
347, vol. 28.

(18) 8. W. says: My local battery boils
over,” leaving a white coating on the top of the
inside and all over the outsideof the jar. This is

a gravity battery. The same thing ocourred when
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I used a Daniell battery, with the difference that
the deposit on the jar was blue. One curious thing
about this performance is that the battery always
takes advantage of my absence for this perform-
ance. I think it prefers a cold dark night, atall
events I can never catch it in the act. [ have
tried kerosene oil, but it still slops over. What is
the matter withit? I have no doubt many other
operatorsowe a dirty office or battery closet to the
same cause,and would like to learn a remedy
through your paper. A. The white deposit is sul-
phate of zine. This always appears when a solu-
tion reaches its point of saturation; c¢old water
will contain less of the salt than warm, which ac-
counts for the greater amount that is noticeable
when the weather is cold. The simplest remedy is
0 paint the inside of the jarat the top, or warm it
and rub with paraffin from the water level to the
edge. Thesolution should alsobe kept considera-
bly below saturation,by drawing part of it off from
time to time and supplying its place with fresh
water.

(19) G. P. H. says: I wish to construct a
magneto-electric machine for medical purposes,to
be operated by a crank. I have seen one 1n which a
small double cylinder was made to revolve with
great rapidity. Of what is the double cylinder
composed? A.The doublecylinders form an elec-
tro-magnet. This is composed of two soft iron
cores, arcund which helices, consisting of many
convolutions of copper wire, are first wound;
the cores are afterwards united by a flat bar of
iron. Connection between the helices isso made
that the direction of all the windings would be one
way if the cores and joining bar were drawn out
straight. This isdone by connecting the two inner
ends of the coils together, when the windings start
at like ends of the cores and go in the same dlrec-
tioa. One of the outer ends of the coils is then
connected directly with the axis to which the mag-
net is attached and through this to one end of the
box, while the opposite, outer end is connected to
an iasulated ring placed on the same axis. A
small piece or segmentis cut out of the ring,and a
flat spring from the latter leads to the opposite end
of the box. One or more permanent magnets
placed in front of the electro-magnet charge the
latter twice in opposite directions for each revo-
lution, and the electro-magnet, acting induetively,
then produces currents of electricity in the sur-
rounding coils.

(20) R. asks: What is the use of the steam
pipe from the top of a steam dome on a boiler to
the water barrel of the water gage? Isit to keep
the water at a certain level ? A, It is for the pur-
pose of furnishing dry steam to the gage.

(21) H. M. asks: 1. In using a portable en-
gine with 5 inch ¢ylinder to run an up and down
saw, what length of stroke do I require? A. Let
the stroke of saw be 6 or 8 inches. You can run
the carriage also with a small saw and a 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.

(2Q) A.D. asks: Is there a gain in power, in
having the area of the sails of a windmill equal to
the whole area of the circle,over the old style of
foursails? A. No.

(23) J. E. M. says: I am troubled with a
chimney which draws pretty well except when
the wind is in a certain direction; what arrange-
ment for the top of it will surely prevent the
smoking? A. You do not give sufficient data to
»nable us to judge of the cause of the difficulty.
It is usually found, however, that when a chimney
smokes during the continuance of a wind in a cer-
tain direction, it is caused by its being in close
proximity to a higher object, such as the ridge of a
roof, or a higher bullding. The remedy in 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 be-
ing open or closed, etc., which should be taken in-
to consideration, but of these we are not in-
formed.

(24) J. B. asks: If a rope 800 feet long when
coiled up weighs 100 lbs., will it weigh twice or
more than twice as much if suspended from the
scales? The argumentoriginated about the ability
of aeronauts to cause their balloons to descend by
that means. A. It will weigh the same in both
cases.

(R5) E. A. A. agks: 1. How is Hooke’s uni-
versal joint made? A. Itis the common univer-
sal joint. 2. Will it transmit power atnearly right
angles? A. Youshould use two joints to turn a
right angle.

(6) J. 8. E. asks: A water motor makes a
great noise in our buildings, roaring and thump-
ing through the pipes. What can be done so that
this noise can be stopped? A. Probably an air
vessel on the delivery and discharge pipe, arranged
so as to cushion the water, will remedy the
trouble.

(R7) J.8 8. asks: 1. How wide should I
make a 20 feet breast wheel under a 12 foot head,
to run a circular saw 48 inches in diameter? A.
You can caleulate it for yourself, on the assump-
tion that the power of the wheel will be from 68
to 70 per cent of that of the water in which it is
used. 2. Will cogs with 6 inches face on the side
ofthe wheel, making a circle of 20 feet, be strong
enough to run a 48 inch circular saw? A. Yes.

(28) H, H.asks: 1. Given alathe whose fly
wheel is 18 inches in diameter, and crank 134 inch-
es long, attached to a treadle worked by foot
power, which would give the best result in power
and speed (apart from friction), connecting the
piston of a small engine direct to the crank to
which the treadle is now attached, or toa belt
from a 6 inch pulley on main shaft of the engine
to a 6 inch pulley on main shaft of lathe, on which
the fly wheelis? A. The direct connection would

be the best. 2. About what size of cylinder should
be used, other parts being in ordinary proportion,
foran engine to run a lathe which is easily opera-
ted by foot power? What size of boiler is needed ?
A. Cylinder 134 by 134 inches. Boiler, 12 inches in
diamecter by 18 inches high.

(29) J. A. says: I am making a pond and
desire to prevent leakage. Your advice will be
appreciated. A. See p. 240, vol. 29, for a full de-
scription of the best way of making puddle walls,
which willapply in your case. The bottom of your
pond may be laid in the same manner as the two
first courses in the wall.

(30) Y. I, C. says: 1. I am about to make
an induction coil 12 inches long, with heads 7 inch-
es in diameter, and a tube or cylinder of paste-
board, perfec:ly dry and hard. Will it do? A.
Pasteboard saturated with paraftin would answer
very well, so also would thin sheets of gutta
percha. If the latterare employed, several thick-
nesses should be used. In the construction of
large coils, glass or thick gutta percha tubes are
commonly employed for this purpose. 2. In insu-
lating the secondary coils, would you use pwe
sheet rubber upon each layer? A Pure sheet
rubber is good, but would probably be expansive;
thin paper saturated with paraffin will answer per-
fectly well. 8. Should the primary coil be very
well insalated from the core,or will the pasteboard
of 14 thickness be sufficient? A. Yes, insulate
carefully. A tube 4 of aninch thick at the ends
is sufticient to place betwéen the primary and sec-
ondary of a coil 12 inches long ; it may even be
made less in the middle.

(31)J. H. asks: Can we bring a spring to
the house a distance of 260 feet, the fall being
about 22 feet, with aslight elbow, and a brook to
cross that willmake a bow down in the pipe of 2
feet? A. If weunderstand you, you have a total
vertical fall of 22 teet to where the lowest part of
the pipe will be, and then a rise of 2 feet to where
the water is to be discharged. If this is correct,
you have simply to close up the lower end of the
pipe, attach a faucet a short distance from the
end, and the water will run, notwithstanding the
2 feet rise, whenever you turn the faucet. The
pipe should be laid under ground deep enough to
avoid freezing. If the spring is higher than the
point where you want the water supplied, the wa-
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 a fruit
preserver,with an upperstory to stow theicein,and
a lower floor for fruits. Please give me the best
plan of construction to prevent sweating and to
regulate temperature. A. See p. 251, vol. 31, for
description of an icehouse that will give you all
the information you require, if you use the sur-
rounding chamber instead of a lower room to store
your fruit, ete. If, however, you prefer the room
under theice,elevate the ice chamber high enough
for the purpose by providing a strong frame and
heavily timbered floor to sustain the stock of ice,
and then construct the surrounding chamber the
same asdescribed 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 winding 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 littie amateur dabbling,
working alone and where he can get no assistance?
A. Better read some elementary work on thesub-
ject. Sprague’s ‘ Electricity, its Theory, Sources,
Sources, and Applications,” contains 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, however, determines that. 3. What is
the proper mode of securing the gold and silver
eontained in the solutions in a tangible, marketa-
ble form ? A. Two silver processes are common-
ly recommended : (1) Add sulphuric acid until all
the metal is thrown down, and then melt the pre-
cipitate after drying; this is a dangerous one and
must be effected in the open air, as poisonousgases
are given off. The residue must also be fused by
degrees, as the cyanide of silver does not fuse
quietly. (2) Evaporate thesolution to dryness and
fuse till the silver isreduced, and wash off the cy-
anide of potassium. Gold may be precipitated in
the same way. Mix the precipitate with an equal
weight of litharge, and fuse. After washing the
residue, place it in excess of nitric acid, which will
digsolve out any other metals present, and leave
the gold pure.

(35) G. H. M. asks: I amrunning a planer
and matcher ; it has yellow metal boxes, which
trouble us by heating. Can you suggest a rem-
edy? A.We have known of several instances in
which boxes lined with Babbitt metal have been
substituted, for the kind which you describe, with
good results.

(36) J.B. W.says: 1. We have a 26 feetx
44 inches boiler. The brick stack is 49 feet high,
and was built for burning wood, for which thereis
plenty of draft. In burning coal it takes 25 to 30
bushels to run 2 pairs burrs for 10 hours. Would
it take less coal to keep the same amount of
steam if our stack was built up to 65 feet? A.
You do not send sufficient particulars. Possibly
your grate, which was suitable for wood, is not

the addition to the stack? A.Yes. You can ascer-
tain the best hight for your chimney by putting
on a sheet metal top and fixing it at the best point
for your draft.

(87) C.B. R. asks: What is used to whiten
the fire pots of cast iron stoves? A. We believe

they are generally kalsomined.

(38) R. L. F. says: A friend of mine, a loco-
motive engineer, says that a man, before taking
charge of a locomotive, should first fire one for 3
years. Isay thisis not necessary in every case. I
have a model engine of my own make, fitted with
a link motion for reversing which works very
well. I have read and studied steam and the
steam engine. Would it be necessary for me to
fire 3 years in order to take charge of a locomo-
tive? A. Your friend’s statement is generally
correct, but there are exceptions to nearly every
rule,

(89) H. L. C. asks: Is a steam engine of
1inch bore large enough to run a small light lathe
for turning file handles acd chalk line spools of
soft wood, supposing the steam to be at 30 1bs. to
the inch, and engine to cut off at 34 stroke? A.
You do not send sufficient data, but yourengine is
rather too smail.

(40) G. H.J. asks: Is not a breast wheel the
best where the water supply is limited and the fall
deep? A. We think it would be a question be-
tween this and one of the best turbii.es.

Is phrenology a genuine science? A.We believe
that it is based upon correct principles, but it is as
yetnot fully developed for lack of data. In these
respects, it hears some comparison to the science
of weather observation.

(41) R.E. A asks: 1. Please give me direc-
tions for making a paper canoe. A.See p.163,vol.27.
2. Please give me a recipe tor the paste for paper
boats. A. Usea fused mixture of equal parts of
pitch and gutta percha. 3. Should the paste on
one layer be allowed to dry before putting on an-
other? A. Yes. 4. What is the best waterproof
paint forit? A. Asolution of asphalt in turpen-
tine. 5. Will thick brown wrappirg paper do? A.
Such paper will answer, butit is advisable to use
thinner paper and a greater number of layers.

(42, T. H. says: Some three years ago a
neighbor commenced wearing wire spring garters.
After wearing them a few months, her limbs be-
gan to have strange feelings, such as occasional
numbness and nervous flashings up and down the
limbs below the garters; und as she did not like
them very well she thought she would not wear
thew and gave them to her sister. After her sis-
ter had worn them a few months, she felt numb-
ness, etc. Was the wire charged with electricity
ornot? A. We donct see how the garters could
be charged with electricity to any greater degree
than anything else attached to the person. We
hardly think the cause of the trouble is electri-
cal.

(43) F. P. M. and all others who wish to
commence studying the steam engine should read
Bourne’s ¢ Catechism,” “ Hand Book,” and * Re-
cent Improvements in the Steam Erngine,” and
Forney’s “ Catechism of the Locomotive.”

(44) R. H. H. says: | have two patents.
The drawing in one 1s attached to the specification
with a.blue ribbor, and the other with a red rib-
bon. A neighbor (another patentee) tells me that
the color of the ribbon, which is attached to the
seal and connects the specification and drawing
together, indicates the extent of novelty of the
invention. Can you give an explanation? A.The
only significance which we have ever heard at-
tached 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, it
is said he uses blue ; when cheerful and happy,
red. We do not vouch for the truth of this, but
it is the best reason for the ditference of colors
used which we have ever heard.

(45) 8. 8. says: In repairing the bell of
1775, do not drill, cut, or waste the precious metal.
Mold it in some infusible material ; heat 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 fusing.

(46) G. D. says: 1. In No. 14 you speak of
iodine and olive oil as a remedy to prevent hair
from falling off, but you neglect to state how to
use it, namely, how often and how long. A. See
answer to J. N., p. 1388, present volume. ¥. Nine
men out of ten, over 30 years old, in Chicago are
bald or rapidly becoming so. Is it caused by the
climate? A. It is attributable as much to the
mode of life of your citizens as to any climatic
influence.

(47) M. R. says: I wish to make one quart
aqua ammoruia. How cun I makeit? A. Place
in a capacious glass flask or retort a quantivy of
either the carbonate or chloride of ammonla:
pour over this a strong solution of potassa in wa-
ter, and apply heat. A copious evolution of am~
monia gas will ensue, which should be conducted
by means of properly arranged glass tubes, so as
to enter bencath the surface of the water (dis-
tilled) which it is desired to saturate with the gas.
The water should be kept as cool as possible during
theoperation, as cold water dissolves the ammonia
in much larger quantity than hot water.

(48) I. X. L. asks: Has the temperature of
a gas after being condensed any influence on itg
capacity for absorbing heat when allowed to ex-
pand, that is, if we condense a gas to a liquid,
would it make any difference if we reduced the
temperature of the liquid before allowing the ex-
pansion to take place? A.It would. This ques-
tion has been answered several times before.

(49) E. H. says: You give a recipe for ma-
kiog paraffin varnish. I tried it on a sample of

| brightsteel goods, and it would not dry. What

well adapted for coal. 2. Would sheetiron do for ‘ was the cause ?

A. If the solvent used be pure,
and the paraffin (not paraffin oil) good, we do not
gee how a failure could be possible. The recipe is
by no means new.

(50) C. B. B. C. asks: What kind of acid |
shall we use to put names on iror? A. Coat the
iron with paraffin, and write with a needle. Dip
theiron in strong nitric acid (aqua fortis).

(51) J. P. O. asks: 1. Can air be forced
through spirits of any kind? A. Yes. 2. Will
said air retain any of the qualities of the spirits it
is forced through? A. Yes. The quantity de-
perds upon the dryness and temperature of the
air as well as the alcohol. 3. Tsthere any way to
separate that portion which retains the quality
from that which doesnot? A. If we understand
your question, no.

(52) J. N. N says: 1. In your issue of Oc-
tober 9 you say ¢ distilled over soap.” Do you
mean by that expression that the soapis dissolved
in the article to be distilled ? A. No. 2. We make
soap with potash lye, and harden it with salt,would
that be considered soda soap? A. Itis commonly
so called.

(53) W. @&. 8. says: I have a tube 4 inches
long by 134 inches in diameter, 1§ inch thick. I
wish to introduce into the tube the blaze from a
spirit lamp. What is the best position for the
blaze inside the tube, in order to heat it, and not
be interrupted by the in and outflow of air? The
tube revolves, and I want to have one end closed,
except a small hole in the center. A. Unless both
ends of the tube be left open, 8o as to give free ac-
cess of air to the flame and outlet for the pro-
ducts of combustion, the flame will soon expire.
2. What is the best metal to make the tube of, in
order that the blaze will heatit? A. Copper.

(54) F. B. L. agks: How can I make a plia-
ble waterproof paint for cloth? A. Make a solu-
tion of gum rubber in hot naphtha over a water
bath. This isthe so-called rubber varnish.

(55, N. P. B. asks: With what can [ varnish
printed paper? A. Use dammar varnish thinned
with turpentine. Flow the varnish over the paper.
Do not use a brush.

(56) A.C S. asks: 1. Can water glass be
mixed with white lead paint? A. It can be readi~
ly mixed with the white lead by grinding, etc. 2.
Will the mixture be more durable for outside
work? A. Wedo not think it would add anything
to the appearance or durability of the paint.

(87) C. T. W.asks: 1. Is there anything T
can putin a tooth to kill the nerve? A. 1f the
nerve is exposed, wrap a small pledget of raw cot~
ton around the point of a knitting or darning nee-
dle and dip it in creosote; then insert the point
with the cotton directly into the hollow of the
tooth. The cotton may be lefvin for a while, cov-
ered by a dry piece. 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
making ordinary glue harden 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 zinc ox-
ide, plaster of Paris, etc., will cause it to set or
harden quickly, but it also greatly deteriorates
the adhesive properties of theglue.

(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, etc., is
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 paint and a brush.

(61) F.J. T. asks: Pleage inform me of the
most economical, practical, and effectual process
of evaporation, to condense yeast now in 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 boilers from
which the air has been exhausted by means of
suitable apparatus. The low temperature at which
the operation may be conducted under the cir-
cumstances prevents the burning and partial de-
composition, liable to occur when it is subjected
to the ordinary method of distillation.

(62) J. D. says: What makes a good pre
paration for blacking harness, one that will relain
its blacknesg, and that will not be injuriousto
leather? A.Ivory black and molasses each 12 ozs ,
spermaceti oil 4 0zs., good vinegar 4 pints. Mix.

(63) A. D. says: I have a thermometer
which has been lying flat for three or four days.
I hung it up,when the fluid entirely filled the tube,
and it has not yet descended. Please inform me
of aremedy. A. Itis probably due to the air not
having been completely expelled when the instru-
ment was manufactured, or the air may have en-
tered the tube subsequently through some flaw or
pinhole. In the former case you had better have
the instrument refilled; in the latter, a new tube
will be requisite.

(64) A. M, says: Please give me a recipe
for eoloring gold by acids. I want a rich color. A.
Use strong nitric acid, pure. First experiment
upon a small piece of gold, until you hit the proper
strength of acid and time of exposure.

(65) E. W. C.says: I read that, if I take a
small phial and place in it a lump of phosphorus
and enough olive oil, previously boiled, to cover
the lumap, the phosphorus, when the air is admit-
ted, will become luminous. Isthisa fact? A.
Yes. The bottle should be well shaken just before
removing the cork. The faint light observed is
due to the phenomena of phosphorescence. There
i8 no perceptible increase of temperature.

(66) E. M. asks: Of what material are
stove brick composed? A. Usually of a good va-
riety of fire clay, well burnt. The clay consists
principally of the silicates of alumina, lime, and

magnesia.
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(67) N. 8.J. agsks: How can I make adesir-
able cement forleather? A. The following water-
proof cement has been highly recommended:
Melt together in an iron pot equal parts of com-
mon pitch and gutta percha, and stir well. This
may be kept liquid under water, or solid, to be
re-melted when wanted. Itisnotattacked by wa-
ter, and adheres very strongly to leather.

(68) J. L. W, asgks: How are pictures prop-
erly transferred to vehicle panels? A. Cover the
picture entirely (taking care not to go beyond the
outlines) with a slight coat of fixing varnish, then
put the picture on the object to be ornamented,
being careful to place it properly at once, to avoid
spoiling it by moving. The varnish newly applied
being too liquid, the picture should be a.llowed to
dry for about ten minutes, and placed on the ob-
ject to be ornamented, when just damp enough to
be adherent; this done, cover the back of the pic-
ture with a piece of cloth steeped in water, then,
by means of a knife or penholder, rub it all over,
soas to fix every part of it; then remove the piece
of cloth and rinse the paper with a paint brush
steeped in water; at the end of a few minutes the
paper will come off, leaving the painting trans-
ferred. Care must be taken that the piece of cloth,
without being too wet, is sufficiently so for the
paper to be entirely saturated. The picture must
now be washed with a wet brush, and dried very
lightly with some blotting paper. Keep the orna-
mented article in a warm, dry place, until dry.
The polishing varnish should not be applied until
the next day, keeping the pictures meanwhile out
of the dust. The latter varnish should be applied
as lightly as possible. If dark colored objects are
to be ornamented, the picture 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 chlorate potassa and one -part sulphur an-
swer as a compound for explosive bullets? A.
Use chlorate of potash 6 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 nething
but spirits of turpentine doubly refined, but no
one can tell me the exact process of making. I
want such an article asused to be made for burn-
ing purposes. A. The sgo-called camphene is or-
dinary refined spirits of turpentine. Insome cases
a little alcohol was added to render the flame 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 ? A. Itis not certain that the lines are due
to the action of the glaciers; they may have been
formed in the rock itself.

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

(78) F. McC. and others ask such questions
as the following: Are the chancesfavorable for a
young man aged 23, with good English education,
a strong love for mathematics and the profession
of civil engineering, and some knowledge of al-
gebra and geometry, to become a good civil engi-
neer, by spending his evenings in the study of ma-
thematios? 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 get a position, if possible, with a
oivil engineer engaged in active work, such as
surveying, prospecting, or constructing. No mat-
ter how humble the position at first, if the young
man has it in him he is pretty sure to rise; and
his own experience will tell him what studies he
had best pursue.

(74) H. L. C. says: In answer to R. L. 8.’
query as to stone arrow heads, you say “that they
were used before the discovery of America.” I
will add that they areused at the present day by
the Indians of the Far West, where they use them
for shooting game ; but the arrowheads are small
compared with some of those found in this State.
The size of those now in use is from 3§x1Y4 inches
to 84x134 inches; while T have found several in this
State as large as 134x4 inches.

(75) 0. C. L, says, in reply to R. H., who
asks if it is not unusual for files to be magnetic;
I would say that I have often observed it in our
own files, but espeocially in a small punch, which
was capable of supporting the weight of a tack.
In the case of the punch, it was probably caused
by the hammering.

(76) W. E. 8. says, in answer to J. H. R.
who asks how to make an electro-magnet that
will svork very slowly: There is really nothing
easier than te regulate the ultimate quickness of

electro-magnetic action, with a given electromo- |

tive force. Everything depends upon the length
of theiron core, its thickness, and the adjustment
of the armature. For instance, the core of an
electro-magnet, which includes not only that por-
tion of the metal which is encased in the helices,
but the back connecting piece, may, with a single
cell of battery, attract its armature,adjustedto a
certain tension, at the rate of 1,000 times per min-
ute: while if we double the length of the core, the
armature willbe attracted to a bearing, under the
same tension and with the same battery, but 500
times per minute. I have a very long electro-
magnet which will exert its maximum force but
%5 times per minute, while I have another, the

core of which is less than 2 inches long, which will
attractits armature between 4,000 and 6,000 times
per minute. A great dealdepends upon the thick-
nessof the iron core ; much upon the resistance
of the helix; but most upon the length of the
core. If I. H.R. will construct an electro-magnet
of 1§ inch round iron, each limb of which shall be
12 inches long, with a resistance of say 200 ohms
of No. 24 wire, I fancy he will have a sufficiently
slowly acting apparatus, provided his battery has
not too great electro-motive force, and his arma-
ture adjustment be proper. Such a magnet could
be regulated to exert its maximum force asslowly
as 60 times per minute.

(77) E. D. R. says, in reply to a correspon-
dent who asked: ‘“ What is bird pepper?”’ I en-
close a specimen with a small limb of the plant.
It grows wild all over Southwestern Texag, and is
called by Mexicans and Spaniards chili colorado
which, translated, means red hot. If you taste the
enclosed specimen, you will ind the name is a
good one. Itgrows up from the root every year.
Where it is abundant, the turkeys and prairie
chickens feeding upon it become so saturated
that it is impossible to eat them. A. The speci-
men sent is very similar to the cherry pepper of
West Africa, which is eaten by small birds, and is
used by the natives to spice their favorite dish,
palaver sauce, with.

(78) A. S. says, in reply to E. N., and
others, who asked how to remove superfluoushair:
Aurum pigmentum (sulphuret _of arsen’c) mixed
with slaked lime to the consistence of paste, is
used in Europe to remove the beard from the face,
withoutsoap or razor.

H. A. P. agks: Where is the deepest mine
in the world 7—G. W. P. asks: Is there anything
that will render wood proof against the action of
nitrate of silver, which has been used in sensitiz-
ing collodion ? I want a solution which will not dis-
golveineither alcohol or ether. I have used asphalt
and beeswax ; butas they have to be applied hot,
they are not very convenient.—R. F. H. asks : If a
ball, D, is dropred in hopper, A, while the sjuare

i

tube, B, is revolved horizontally at a high rate of
speed, by means of shaft and pulley, C, it will be
thrown by centrifugal force against the end of the
tube. Willit be held there, or will it drop through
the opening, E?—H. C. asks: How are the edges of
the leaves of a book arranged to show a gold edge
when closed, and a red edge when open?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:

On Large and Small Wagon Wheels.

On Stealing Brains. By E. C.

On Some Curious Properties of the Figure 5.
By G. R. B.

On American Grape Vines. By S. F.
Alsoinquiries and answers from the following :

R.K.—J.C.W.—~R.G.8.—E. T. H—F.J.—H.D.—~
IY.S.—C.E.S,—~N.D.T.—G.M.—C. C.—G. A. 8.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail 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-
bility of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would il half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of inquiries analogous to the following
are sent: “ Who sells pyrometers? What is the
price of a good aneroid barometer ? Who deals in
mica? Who sells theodolites? What doesa bi-
nocular microscope cost ?”’ All such personal in-
quiriesare printed, as will be observed. in the col-
umn of “Business and Personal,” which is spe«
cially set apart for that purpose, subject to the
oharge mentioned at the head of that column. Al-
most any desired information can in this way be
expeditiously obtained.

By M.G.P.

[OFFﬂAI;.]
INDEX OF INVENTIONS

FOR WHICH
Letters Fatent of the United States were
Granted in the Week ending

October 5, 1875,

AND EACH BEARING THAT DATE.
(Those marked (r) are reissued patents.)

veees 168,891
. 168,470

Alarm, burglar, A. Gregory...
Alarm circuit closer, L. Finch.
Annealing box, C. H. Onions.......

Annunciator, electric, 8. H. Beckwlth
Artist’s shading stump, L. F. Bruce.
Auger, earth. W. E. Coman..........c.oou0
Axle clip tie and loop, Clapp and Van Patten. e 168 320
Axle clip tie for carriages, Clapp and Van Patten 168,821
Bag and chair, traveling, C Laumonier... . 168,402 |
Bale tie, T. H, Murphy............ ceeees .. 168,518
Balloons, car or boat for, J. Hartness. . 168,486
Barrels, skid for oil, D. M. Haight....
Bedstead, Ogborn and Kendrick

Bedstead, invalid, A, . Kaufiman..,,....

ceeeensss, 168,488
veeseenes. 168,458
. 168,450
. 168,582
168,398

Beef shaver, smoked, C. R. Turner..
Bell ringing, G. H. Collins..........
Bending metal bars, A. H. Campbell........
Blind stiles, boring, J. M. Seymour...
Boiler feed apparatus, W. H. Jenkins.....
Bolt and lath machine, Gaither and Hill.....
Books, binding, G. K. SDOW..............
Boot heel, T. C. MUSgrove.... ....coeeu... . 168,841
Boot heels and soles, screw for, J. Uster......... 168,857
Boot soles and uppers, uniting, G. V. Sheflield... 168,420
Boots, notching counters for, N. Harwood ...... 168,329
Bottling apparatus, L. B. Wilson..... ... 168,547
Brake air valve, G. Westinghouse, Jr. ... 168,859
Brush, hair, C. E. Teets........ ... .. 168,428
Brush, paint, C. R. Baker ...... 168,363
Buildings, bird guard for, H. T. Blodget veeeees.. 168,466

.. 168,474

168,535

Buildings, wooden gutters for, A. K. Buffum (r) 6,615
Burner, candle, G. Hollister.......... .... 168,333
Burners, sheet metal gas, M. Dyott. .. 168,463
Butter worker, J. Rooney ... ......... .. 168,418
Buttons, attaching, D. Heaton.. ... 168,381
Canning meats, etc., W. Leland.. . 168,508
Car coupling, J. H. Johnson.... 168,399
Car coupling, E. L. Sanford.. 168,345
Car coupling, O, C. Smith.............. . 168,428
Cars, warming and ventilating, J. Story... 168,426
Coars, side bearing for railroad, G. Galloway...... 168,476
Carpet linings, G. W. Chipman........... 168,313, 168,374
Carriage, C. Thomas vee sesees. 168,430
Carriage, child’s, J. A. Crandall.......... 168,458
Carriage, child’s, L. B. Harrington, Jr.. . 168,394
Carriage, child’s, S. Oppenheimer... ............. 168,523
Carriage jack, A. W, Richards........ © eeeeees.. 168,580
Carriages, die for loop blanks for, Clapp et al..... 168,322
Carriage top prop, Clapp and Van Patten... . 168,319
Cart,dead, T. F. White..........ccceeunnnnn. .. 168,438
Caskets and coffins, J. M. Hutton.......... .. 168,499
Catamenial sack, G. Meacom .... .. 168,515
Cement tanks, T. New (r) ..... 6,683, 6,684
Chafir, opera, W. A, Slaymaker.. .. 168,851
Chalfr, tilting, H. S. Hale........ccovvvenne.. .. 168,482
Chairs, base for revolving, W. T. Doremus .. 168,383
Cheese protector, D. A. Wells............ .. 168,437
Chimney stack, T. C. Nativel.. .. 168,520
Chisel, mortising, A. R. Watterson............ ... 168,858
Chuck for turning whip stocks, C. S. Hartwell... 168,487
Churn, A. D. Grose .. 168,392
Churn, I. E. Smith. . 168,533
Churn, rotary, W. R. Lampton ............ .. 168,506

Cistern cut-off, automatic, H. L, Wells..
Clothes pin, H. C. Hill........
Confectionery, E. Hawker.......
Copying press, Hoffman and Hoyt..
Corpse lifter, J. J. Flannery....
Cotton opener, J. E. Crane......
Cracker machine, J. W. Ruger..
Crane, Caswell and Worth......
Crane, F. A, Pratt..............
Crimping pin, hair, M. Gardner.... ves
Croquet apparatus, J. A. Crandall.......
Crozing staves, J. Pennie, Jr...
Cultivator, sulky, J. Spain...
Curtain fixture, G. W. Corey .
Dontal engine, W, W, Evans (r).....

.. 168,323
.. 168,410
.. 168,587
. 168,456

D .. 6,671
Desk, office, F'. H. Cutler................ ..o 168,459
Distilling oils, Van Devort and Van Fleet.. .. 168,542
Drag, D. Miller.....ccovvinniieeiineenennennne ceinns 168,516

Dredgers, diking attachment for, G. W. Parsons 168,409

Dril], seed, B. RegAN (F)eivvueirnniernanennnn vons 6,672
Dumping attachment, offal, T. Webber . 168,545
Eggbeater, M. LOZO....covvvveeinn vannnn ot .. 168,510
Electroplated figure, etc., Worthen etal .. ..... 168,442

Engine governor, electrlcal marine,C. C. Wo]cott 168,548

Equalizer, draft, J. M. Buckner... ......... vee +.. 168,870
Ethylene, package for,J. P. Moore. . 168,840
Fence, iron, J. B. Wickersham (r)....... .. .o 6,685

Fire arm, breech-loading, W. W. Greener.
Fire arms, sight for, D. M. Martinez......

Fishspear, M. Jincks
Floodway for warehouses, J. H. Morrell..
Flour sack packer, Fuller and Parkerson.. 168,887
Furnace, annealing, W, S. McKenna......... .. 168,513
Furuace for smelting lead, J. V. Woodhouse.... 168,440
Furnace, steam boiler, E, Kaselowsky...... 168,502
Furniture caster, W. Gould............... 168,479
Gas apparatus, H. J. Surmon............. .. 168,539
Gas as a motor, carbonic acid, J. Westcott....... 168,456
Gas machine, A. Glachet........... essvnsanes 168,390
Gas regulator, J. H, Bean. 168,444
Gate, automatic, N. H. Long. 168,509
Glass tool, T. €arr........ccceeeee 168,371
Globe, terrestrial, M. McVicar .. 168,514
Grate, J. E. Crea ... 168,325
Grinding pearl veneers, etc., J. & G. Hoffman... 168,493
Hammer, steam, S. D, Wilson 168,439
Harness pad press, W. Dippert . 168,381
Harvester, C. Denton............. . 168,826
Harvester rake, M. Ray.... 168,526

.. 168,328
.. 168,404
.. 168,335
. 168,517

Harvester pitman connection, A. Rea.. 168,415
Hay, unloading, W. H. Haynes....... 168,330
Hay tedder, E. M. Steckel..............oo ... . 168,424

168,434
168,540
168.368

Head light, signal, W. M, and J. J. Walton... ..
Heel trimming machine, I. Van Nouhuys....
Hinge, L. E. Bolton........ccooovvvn vvvinnnnns

Horse p wer, A. B. Farqubhar........... Cerreseanes 168,469
Horseshoe, E. L. Brown........c.cooovvinnnes ... 168,369
Horseshoe machine, W. W, Lewls 168,336

Hub, L. N. Bewley.......
Hydrant, C. F. Rapp.
Hydrant, anti-freezing, R. Smeaton........
Ice-breaking vessel, E. J. Weedermann....
Ice machine, A, Ja8......coevvverviennnnn

Ice machines, condenser for, A. Jas .. 168,501
Indexes, cutting and printing, H. H. Edwards... 168,468
Indicator, W. L. Gallaudet .. 168,475
Induction coil, J. R. Chislett...........ce0uuvennnns 168,451
Key hole guard for locks, H. Cochems............ 168,375
Kitchen cabinet, G. Holt 168,397
Ladder, extension, W. T. Core. 168,378
Lap robe, F. L. Blakely.........ccvovvvnnnnns 168,815
Latch and lock, knob, J. F. Cooper... ... 168,377
Latch, gate, J. Peterman..........ccc.vuueus 168,525
Leather, machine for rounding, J Lewis .. 168,408
Leather, graining and pebbling, H. Howson.,..... 168,497
Leather, artificial, J. Harrington........ .. 168,485
Life-preserving stool, H. H. Nash.............. ... 168,519
Machinery, preventing backlash of, J. A, Hafner 168,481
Mail bags, manufacture of, H. Stephens.. .. 168,425

168,445
168,418
.. 168,422
.. 168,436
. 168,500

Marking implement, J. O’Kane........ .. . . 168,407
Marking wheel, 8. E. Worrell........ . 168,362
Mechanical movement, J. McCloskey . . 168,337

.. 168,450
.. 168,504
. 168,419

Metal bars, bending, A. H. Campbell...
Mill, rolling, King and Scott........
Millstone staff, J. See......

.. 168,348
6,614
veerrs 168,350
. 168,343
. 168,473
reeeenennns 168,477
cerreres 168,488

Millstone staff, P, Sellers..
{ Motion, converting, W. F. Barnes (r)
Motion, transmitting, J. Sigwalt, Jr......
Multiplier, pattern, O. W. Richardson.
Night soil apparatus, C. E. Frazfer..
Night soil apparatus, R. 8. Gillespie
Nut lock, F. C, Hamilton.,,.,,...

veerenyee

Nut lock, C. HENderson........ccoeverurereeencens .. 168,489
Ordnance, breech-loading, E. Schultz.. . 168,346
Ordnance, projectile for, J. G. Butler . 168,447
Packing for stuffing boxes, metallic, P. Sage..... 168,344
Page indicator for books, E. Harris.... .... ... 168,395
Paper bag, A. 8. Dennison.......... .. 168,461
Paper box, E. D, F. Shelton (I)........ ..... veees 6,680
Paper fast and card er,G K Snow.. 168,536
Paper hanging machine, R. H. Miner.. ... 1€8,839
Paper pulp, making, J. W. Dixon ..... .... 168,382
Paper tube machine, H. M. Boies...... ... 168,366
Paper tubing flexible, H. M. Boles... ... 168,367
Paper tubing, making, H. M. Boles.... ... 168,365
Pencil case and calendar, R. Howland ... 168,496
Photograph burnisher, J. Coumbe..... . 168,457
Planoforte damper, M. W. Hanchett....... ...... 168,484
Pipes, thawing, T. J. Sloan... ..... 168,352, 168,353
Plane, bench, Traut and Richards ... . . 168,431

Planing machine, Rice and Murkland 168,529
Planter, corn, A. Hodgson .. ...... ... 168,396

Planter, hand corn, O. C. Gilmore, .. 168,389

Pocket, safety, J. Colton......... 168,376

Pot, coffee, M. J. Dewald. 168,327

Pot lid, L. W. Turner.... .. 168,356

Press lever, A, CamMeron...........ccoeeuvnns . 168,449

Printing press, MacDonald & Calverley. .. 168,511

Prisons, construction of, Cook & Heath.. . .. 168,455

Projectiles, sabot for, J. G. Butler................ 1€8,318
Propellers, raising and lowering, J. W, Dilks..., 168,380

Psychrometer, W. Klinkerfues.... .. 168,505

Pump for deep wells, J. H. Duck.. .. 168,462

Pump for raising heavy liquids, E. L. Perry...... 168,411

Rafilroad rafl joint, S. W. Griffith................... 168,480

Rallroad signals, circuit closer for, L. B, Dennis. 168,379
6,679

Rake, horse, S. R. Nye (r)
Rake, horse, H. C. Velie.......c..evvvvinnninnnnnn.
Refrigerator, L B. Woolfolk
Riveting machine, J. F. Allen .
Rolling mill, King & Scott .. . .
Ruflie, band, T. Robjohn (F)....ccovvvviiiiinnennnns
Ruffles, making band, T. Robjohn (..............
Sails, reefing and furling, E. Rawley.. .
Sample box, Butterfield & Holliday.
Saw, W. P. Miller........c...-ceuns
Saw handle, crosscut,L. Shepard
Scaffold, window, H. Kriiger, Jr.
Scraper, earth, D. Irwin
Screw-cutting die, J. C. Sherman.,
Seed drill, B. Reagan, (r).........
Seedlings puller,J. S. Swaney..
Separator, ore,C. W. Reiley
Sewing case, J. B. Stearns, Jr......ccciviiiinnenns
Sewing machine, wax thread, J. M. Nichols..
Shading stump, artist’s, L. F. Bruce
Shingle machine, W. P, Valentine.................
Shingling bracket, T. Talbott, Jr......... ....cc.0
Ship’s log, S. D. Trenchard.....

Skate, O. Edwards (r).....

Sluice gate, T. Parker..
Snatch block, A. Hunt...
Soles, hand tool for channeling, L. Goddu..
Spinning machinery, wool, C. Martin.....
Spool exhibiting case, J. D. Cutter,
Stencil plate, W. M. Kellie........
Stove, 8. Claflin...........
Stove, heating, E. Smith..
Telegraph, duplex, T. A. Fdison .........
Telegraph recording point, T. A. Edison
Telegraph solutions, etc., T. A. Edison..168,465, 168,466
Thill coupling, 8. L. Hill....... . 168,491
Tobacco bucket 1id, I. N. Reynolds.
Tobacco dryer, C. Duwel .........

Toy table, G. H. Burke............ .. 168,317
Toy watches, etc., sugar, G. Arend................ 168,413
Tramways, clip for rope, E. Olsen................. 168,522
Trunk, H. Vogler..............

Truss, S. L. Hockert.......
Tube rolling machine, J. Hoskin..
Vault light, J. F. Foley...........
Vehicle seat, D. Ford . .
Vehicle pole and shaft, G. W Fddy ...............
Vessel, ice breaking, J. J. Weederman............ 168,436
‘Wagon gearing, J. C. Seameans .

‘Wagon seat, Hern & Richards.... ....... ..

‘Warehouses, floodway for, J. H. Morrell......... 168,517
Wash board, W. Todd (r)..
‘Washing machine, J. R. Barnes (r)
Watch key, G. P. Reed........
‘Watch regulator, C. TesKe........ovvt tvvviinnnns
Water meter, Rhodes & SWartz.........ccoevveienne
Water meter, A. Swasey
Water trap supply and connection, J. H. Morrell 168,405

Water wheel gate,J. W. Larmon................u. 168,507
Wedges, making, Morgan & Foster (r)............ 6,682
Windmill, J. Hall (*)......covvennnnn 6,681
‘Wrench, E. Wiard............. .. 168,360
Wrench, ratchet, F. S. Ober .. ..... ....... . 168,406
Yarn, composition for sizing, J. W. Wattles..... 168,435

DESIGNS PATENTED.
8,673.—LAMP CHIMNEY, ETC.—T. B. Atterbury, Pitts-
burgh, Pa.
8,674,—O01L CLOoTHS.—J. Barrett, New York eity.
8,675 and 8,676, —~CASSIMERES.—F . Bosworth, Providence,
R.I.
8,677 to 8,679.—CARPETS.—O. Heinigke, New Utrecht,
N.Y.
8,680 to 8,6t4.—CARPETS.—H. Horan, East Orange,N. J.
8,685, —CooK STOVES.—W. J. Keep, Troy, N. Y.
8,686.—TRIMMING.—S. McLaughlin, Philadelphia, Pa.
8,687.—CARPETS.—E. J. Ney, Dracut, Mass,
8,688, —BusT.—W. Page, New York city.
8,689.,—O01L CLoTH.—F. H. Randall, Camden, N. J.
8,690.—COFFIN SCREWS.—C. B. Rogers, West Meriden,

8,69(1:.0—28..ARPBTS.——T. J. Stearns, Boston, Mass.

8,602. —CASSIMERE.—W. A, Walton, Providence, R. I.
8,698.—CARD BORDER.—M. Bolton, Jr. Philadelphia,Pa.
8,694 and 8,695.—BRAOKET.—C. Herter, New York city.
8,606 to 8,608.—GASELIERS.—C. Herter, New York city.
8,699.—CHANDELIER.—C. Herter, New York city.
8,700.—LiaHT.—C. Herter, New York city.
8,701.—Lamp.—C. Herter, New York city.

8,702, —WALL PockETS.—J. C. Lamm, Hopedale, Ill.
8,703.—DEsK.—J. S. Morgan, Brooklyn, N, Y.

8,704, —PROVISION SAFE.—F. Northrup, Detroit, Mich.
8,705.—EMBROIDERY.—E. Crisand, New Haven, Conn.

SCHEDULE OF PATENT FEES.,
On €8Ch CAVEAT....ccurererrarecsssscarasssnsescscnseees. 870
On each Trade muk ..825
On filing each apvlication !’oraPatent (1'1 yearl).....sui
On issuing each original Patent........ccceceececese. . B30
On appeal to Examiners-in-Chief.
On appeal to Commissioner of Patents..........
On application for RelSsue.......c.cccvmseeerve
On filing & Disclaimer.....cccceeennsreneeee
On an application for Design (8} years).
On application for Design (7 years).......

ceenee

.....830

On application for Design (14 YOaI®). «.covsorrerser 830
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CANADIAN PATENTS.
LIST OF PATENTS GRANTED IN CANADA,

October 2 to 5, 1875.

5,241.—R. D. Chatterton, Cobourg, Ont, Car draw bar
and spring. Oct. 2, 1875.

5,242.—J. H. Killey et al., Hamilton City, Ont,
boiler. Oect. 2, 1875.

5,243,—W. H. Reed, Chicago, Ill., U. S. Alr blowers for
carbureters. Oct. 2, 1875.

5,244, —L, P. Brunelle ¢t al., Quebec City. Gravity bat.
tery. Oct. 5, 1875.

5,245.—N. W, Westcott et al,, Providence, R. 1., U. 8.
Knitting loom. Oct. 5,1875.

5,2146.—G. W. Copeland, Malden, Mass., U. 8., ¢t al. Boot
wax thread sewing mechanism. Oct. 5, 1875.

5,247.—R. Aldred, Glencoe, Ont. Railroad track lifting
machine. Oct. 5, 1872.

5,248.—S. R. Smyth et al., Manchester, England. Man-
ufacture of iron and steel, etc. Oct, 5, 1875.

5,249.—F. X. and A. Bellefeullle, Trois Rividres, Ont,
Threshing machine, Oct, 5, 1875.

5,250.—L. Dill, Greenville, Ohio, U. S, Car coupling.
Oct. 5, 1875,

%,251.—R. D. Robbins, Port Perry, Ont,
reaping. Oot. 5, 1875.

5,252.—E. E. Hargreaves, Sarnia, Ont. Railway car ven-
tilator. Oct. 5, 1875.

5,233.—T. Harvey et al., London, Ont. Dumping wagon,
Oct. 5, 1875.

5,25¢.—P. J. Ayres, Lindsay, Ont. Buggy and carriage
top. Oct. 5, 1875,

5,255.—H., Sells, Vienna, Ont.
press. Oct. 5, 1875.

5,256.—S. L. Porter et al., Rochelle, I11,, U. S, Rallway
rail support. Oct. 5, 1875,

5,257.—N. Yagn, St. Petersburg, Russia.
ratus for steam boilers. Oct. 5, 1875,

Steam

Mowing and

Combined cider mill and

Feeding appa-

Can be readily fitted to Store Fronts
PROOF, and affording absolute
Store Fronts, Private Houses, Offices, and School
or balance weights, and cannot get out of order, The;
shutters in the world. Are fitted to the new 7ribune

and are endorsed by the leading architects of th% world.
AGENTS WANTED.

CLARK & COMPANY'’S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

Rear Windows or other o}i‘enmgs, making them FIRE AND BURGLAR
rotection; also, WOOD ER
l’anltlons. Clark’s shutters are self-acting, require no machinery
are handsome in appearance. and are the best and cheapest
ulldln&. Delaware and Hudson Canal Buﬂdln%. Manhattan
Building, Lenox Library Building, Have been for years in dail 0

SHUT In various kinds of wood, suitable for

y use in every principal city throughout Europe,

AMES G. WILSON, Manager, 218 West 26th 8t., New York,
and at London, Paris, v

fenna, Berlin, Melbourne, &c., &c.

yr. 3

per day at home.

$5 t'o $20 free. STINSON & Co. Portland,Maine,
Prize Picturesent free! An

The TOLL-GATE! ingenious gam 30 objects to
find! Address with stamp, K. C. ABBEY, Buffalo, N Y.

TO ELECTRO-PLATERS, JEWELERS,
AND WATCHMAKERS,
BATTERIES, CHEMICALS, AND MATERIALS, in
sets or single, with Books of Instruction for Nickel or
Silver Plating. THOMAS HALL, Manufacturing Elec-
triclan, 19 Bromfleld Street, Boston, Mass. Illustrated
Catalogue sent free.

THE IMPROVED

NIAGARA STEAM PUMP,

93 to 91 Pearl 8t., Brookiyn, N.Y.
at 40 John 8t., New York.

Agenc,
Hubbard & Aller,
SOLE MANUFAOTURERS, ..___
ENGINES AND BOILERS,

Pulleys, Shafting and Hangers
] a Specialty.
A WEEK u§ Aggnts, od & Youngtl’Male & Fe-

male,in their locality. Terms & OUTFIT FREE.
Address P. 0. VICKERY & CO., Augusta, Me.

$5OO IN GOLD GIVEN AWAY, also 50 per cent
Commisgion, You can make from $10 to $20
dally. FAM. JOURNAL CO., 292 Broadway, N. Y.

Afvertisements.

Back Page = = = =« « =« $1.00 a line.
Inside Page = = = « =« = 75 conts a line,

Engravings may Tread advertisements at the same ra e
per line, by measurement, as the letter press. Adver-
tisements must be recetved at publication office a
early as Friday morning to appear in next issue.

Model Steam Engines,

FROM 50 CTS. UPWARDS, FROM GEORGE PARR’S
UNEQUALED MODELS OF

Steam Cranes. Vertical Engines.

Circular Saws, Paddle Engines.

Steam Lathes, Steam Hammers.

Horizontal Engines. Locomotive Engines.

Portable Engines. Steam Boilers.

Steam Pumps. Marine Screw Engines.

Beam Engines. Powerful Engines.

Steam Winches. ‘Water Motor

Electric Engines (requiring  Fire Engines,
no fuel). Miniature Machine Shop.

KEngines to run with Kero- Miniature Mechanicaland
sene il ov Gas, for do- Comical Figures and
mestic purposes. Saw Mills run by above

Upright Engines. appliances.

Also, Celebrated Amateur’s Lathes. Tools and Fittings
of every description. Inimitable Castings, for $1.00 per
set and upwards, by means of which numbers of the
above Steam Engines, Lathes, &c., have been succees-
fully made by Amateurs. Thousands prove the unparai-
leled success of the above models and castings.

For full description and prices of the ahove, together
with the requisite tools, see ** Parr’s Technical Guide,’’
8vo, Eighth edition, Sixty-fifth thourand, over 150 pages,
with nearly 600 splendid {llustrations, glvln full instruc-
tions in Sorrento Fret Carving, and Scroll Sawing, and
150 Parlor Experiments in Chemistry, the wonders of Mi-
croscopﬁ, the beauties of Model Telegraphy, together
with other useful and scientific information; also all
necessary instructions how to buy, how to use, and how
to make model engines., Post free, 30 cents. Address
GEO.PARR, Manut’rof Mechanics® FTools. Ruftaln. N V

PIERGE WELL AUGER

pany offers $1,000 to any one that will successfully compete
with them in boring a 20-inch well, through soapstone and sand-
stone, and in taking up and passing bowlders and loose stones.
Agents wanted in every State, $25 PER DAY CUAR-
ANTEED. Sendfor CAtALoGUE. FREE. Address
HAS. D. PIERCE, Peru, Illinots,
THIS MACHINERY has an established
rewtution in every State. It hasearned over
10,000 in a single County in two years. It 8 a safe
and profitable investment for men of small means.

‘V E WANT to en aﬁe everﬁ unemployed man,woman
and child. C. P. RICHARDS & CO., Hallowell,Me.

O ENGINEERS, MACHINERY MANUFAC-

turers, Tool Makers, Patentees and others—The un-
dersigned influential and well established firm, carryin
on business in Melbourne, the principal of which hash
over 20 years’ experience in the Australian Colonies, and
which has a large and extended connection, is willing to
undertake the sole agency in the above Colonies for the
sale of all classes of Engines, Agricultural Machinery,
Engineers’ Tools, Mechanical Inventions and Patents,
and also to transact every descrl%lon of business in this
class, Highestreferencesgiven. DAVID MUNRO & Cu.,
154 Queen Street, Melbourne,

ngines.

i1 3 all styles.
Brainard Mllhng Machines &
A new Universal Milling Machine for $200. Also Brown's

ni
Pat. SCREW MACHINES, and our new Brainard STEEL
BAR VISE. B. M. M. CO., 131 Milk St., Boston, Mass.

A MONTH--Agents wanted every-
where. Business honorable and first
class. Particulars sent free. Address

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

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extra lengths and quality, from 3-16th thick up, planed
and unplaned. Also, full stock of HARD-WOOD LUM-
BER and VENEERS, MAHOGANY, SATINWOOD,
ROSEWOOD, WALNUT, &ec.

Inclose Stamp for Catalogue and Price-List.

Geo. W. Read & Co.,

186 to 200 Lewisst.,ft.5th & 6th sts.,E.R.,N.Y.

TheMyers

Portable Engine,4.5,6,8h.p. Some
thing new. Best for price. Circulars,.

%5 woop workive MACHINERY
CHAS. PLACE, 103 Reade Street, New York.

Cotton Seed Huller.

D. Kahnweller’s Celebrated Pateut, for Oil Mills and
Plantations, Used bievery Mill in New Orleans and oth-
ers. Grinds and cracks corn & peas. 120 Center St.,N.Y.

HRIVER'S HYDRAULIC ORGAN BLOWER

mav be seen at American Institute Fair, blowing a
large Church Organ. Send for circular to T. SHRIVER
& CO., Manufacturers, 333 E. 56th 8t., New York, ___

INE TOOLS

For Machinists, Jewelers, Engravers. Watchmakers,
Amateurs, and others. Also, a fine assortment of File
and steel Wire Supplies, at FRASSE & CO.'S, 62 Chat-
hati Street, New York.

NP 4&‘
MATERIALS. ™

ASBESTOS ROQFING—-ROOF COATING—ROOF
PAINT—CEMENT for repairing Leaks. PAINTS all
colors. BOILER FELTING—~STEAM PACKING, FIRE
lPROOé" COATING for wood work, &c. Sheathing,Lin-
ngs, &c.
rgz' These articles are ready for uge and easily applied,
Send for Pamjhlets Price Lists, Terms to Dealers, &c.

H, W.JOHNS, 87 Maiden Lane, N.Y,

~
>

THE NEW

Elements of Hand-Railing.
REVISED EDITION.

Containing Forty-one Plates, THIRTEEN of which are
PERFECTLY NEW, with letter-press descriptions. By
Rovert Riddell, author of the ** CarPenter and Joiner,"*
and “Hand-Ratling Simplified,’* 1vol, Folio,cloth, $7.00,
CLAXTON, REMSEN & HAFFELFINGER,
624—626—628 Market St., Philadelphia, Pa.

OR SALE—The right to Manufacture the Wil-
liam Greet Iron, Cotton, and Hay Hook Bale Tie,
Patented Jaly 27,1875. This Tie I8 superior to all ethers,
a8 it can be used an indefinite number of t .. For

Drawings, etc., apply to ILLIAM GREET,
ﬂooresville, Limestone County, Alabama.

RATCHEI‘ DRILLS & WRENCHES
Drills $5.00 to $13.00 each. ‘Send
%)scal card for catalogne. LOWELL

RENCH Co., Worcester, Mass,

STEEL CASTINGS.

Solid and Homogeneous Guaranteed tensile strength, 25
tung to square inch. An invaluable substitute for expen-
sive forgings, or for Cast Iron requiring great streneth,
Senq for circular and price list to OHESTER STEEL
TASTING CO., Evelina 8t., Philadelphia, | a.

TLeCount’ S, Patent
MACHINIST’S TOOLS.
Reduced Prices.

Set Iron Dogs, ¥ to 2 in........
. . o o 4 “"
(13 smel " ’6 .o 2 " .
o b reraas ananann revvans: $18.00
O anding Mandrets. do Sona for Inost brine finr to
C. W. LE COUNT. ~ South Norwalk. Conn.

The HOADLEY
PORTABLE STEAM ENGINE.

WITH
TOMATiCAL CUT OFF RECULATOR
ANV O

BALANCED VALVE

[*%]
3
~
[a
R
I
3
=
7
=
~
=
(*]

s

SEND FOR CIRCULAR.
THE J.C.HOADLEY CO. LAWRENCE ,MAS
INVESTED in Wall Street
often leads to fortune. A
2%

$10 to $500:12 & 2t

everything, and copy of the Wall Street Review,

S ENT FRE JouXN Hiokrive & Co., Bankers

+ and Brokers. 72 Broadway,N.Y,

PLANING & MATCHING,

MOULDING, MORTISING,
TENONING.RESAWING,SHAPING
__BAND & SCROLL

LA & CO

Samples worth $1

P. BLAISDELL & OO.,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills and
other first-class Machinist’s Toois.

ﬂ[quLDGU€

14 0.

) A
OPE 8 MAXWELLMFE

HAMILTON.CHIO

SAFETY HOISTING

9
Machinery.

OTIS, BROS. & 00

No. 348 BROADWAY, NEW YORK.

BOOKWALTER ENGINE
Compact, Sub 1, E ical,
and Easily Managed. Guaranteed to
work welland give full power claimed.
Engine and Boller complete, including
Governor, Pump, &c., with shipping
boxing, af the low price of
3 Horse Power.........$252
“ “

(l;ut on Cars at Springfield, Ohio.

JAS, LEFFEL & CO,,

Springfield, Ohig; or
109 Liberty 8t., New Y ork City

TOAGLASS, STEEL, ARTIF. STONE, SOAP
and Paint Makers—Manganese, Zaffre, Fluorspar,
Felspar, Fluoric Acid, Silex, Oxides Cobalt, Uranfum
Copper,Tin, Antlmony*&c. L. FEUCHTWANGER &

ZSMT . yre —-‘2-*
X 4 AT

Small Tools of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings Jf
Smal] Lathes, Engines, Slide Rests, &c. Catalcgues frec.
GOODNOW & GHTMAN, 23 Cornhill, Boston, Mass.

A CURIOSITY

TEAM ROAD ROLLER—Improved design.
Superior, and cheaper than the imported ones.
Apply to J. H. KILLEY & CO.,
Hamilton, Ontario.

A-LCOTT LATHES, for Broom, Rake and Hoe Haridles,
8. C. HILLS, 51 Cortlandt St., N. Y.

A SUPERINTENDENT WANTED,
One of the largest SREWING MACHINE COMPANIES in the
United States wants to employ a first class practical me-
chanical engineer, and Superintendent. man expe-
rienced in the manufacture of sewing machines is desired.
First class reference will be required regarding Abflity,
Honesty, Integrity, and Sobriety. Applicants will please
give full name and place of resfdence, their experience,
and the length of time d in the busi with
whom, and where; the names of reference, and the
amount of salary wanted, and, if convenient, inclose a
PR R L Y
. » TRIBUNE BUILDING
NEW YORK CITY. *

“7ILLIAM HENRY KING—ALBUMEN MANUFAC-
TURER, 78 & 80 Sv. Andrew Street, leerpool,Eng.

C.,
Sept. 18, 1875.
Ixo. Mu;,nn. M ph ’ }
reas. Valley Machine Co., East
Hampton, M{se. !
Dear 8ir: The * Wright Bucket
Plunger Steam Pump’’ you built for
overnment *“works like a
top.’' Am sure it has never had its
equal in any of the Departments,
and I have no hesitancy in recom-
mending this Pump to any one in
want of a first class, noiseless Steam
Pump, Very resnectfully.
J. THOS, MILLER,
B\ Chief Engineer U. S. House of
3 Representatives.
Send to us for Catalogue.
V. M. COMPANY.

EW & SECOND HAND WOOD WORKING

Machinery, Floorers. Planers and Matchers, Single
and Double Surfacers, Moulding Machines, Scroll Saws,
Suction and Blast Fans for Shavings, etc, D.J. LATTI-
MORE, 81st and Chestnut St., Philadelphia, Pa.

Call at Fair American Institute and See

NEW DRAWING PRESS & OTHER TOOLS,
STILES & PARKER PRESS CO., Middletown, Ct.
§# Will meet parties by appointment.

and Morphine habit absolutely and
speedily cured. Painless: no publicity.
Send s(nvw for particulars. ﬂ)r. Carl-
ton. 187 Washington St., Chicago, Ill

ITHERBY, RUGG & RICHARDSON, Man-

ufacturers of Woodworth Planing, Tongueing,
and Grooving Machines, Daniel’s Planers, 'Rlohardson’s
Patent Imﬁroved Tenon Machines, Mortising, Mould-
ing, and Re-8aw Machines, and Wood-Working Ma-
chinery generaily, 26 Salisbury Street, Worcester, Mass.

(8hop formerly occupied by R. BAIL & CO0.)

L. B. WITHERBY., €. J. RUGG. 8, M, RICHARDAON.
$12 a day at home. Agents wanted. Outfit and

terms free. TRUE & CO.., Augusta, Maine.

E. M. MAY(O’S PATENT BOLT o
I Send for Illustrated Circular, Clnclnnsgl(.] g;;{oni ’

00

[ (AN
Y

A ten dollar bill of 1776 sent free
for stamp. Address HURST
& CO., 15 Nassau St., N. Y.

‘WABHINGTON, D.

HE LATEST AND BEST PATENT FOR UN-

LOADING HAY has been allowed to W. H. HAYNES,

of Sudbury, Mass, While perfectly feasible and simple,

it ie ‘neither costly nor cumbersome, but performs the

tedious of all manual labor with ease and alaerity.

By efther horse or man power, it will lift up a‘'whele load

of hay at once to any hight, and dump it on either side,
fore or aft, in five minutes’ time.

& FOR ONE OF THE BEST FILE GUIDES EVER
made, for guiding the file while filing saws. Manu-
factured by E. ROTH & BRO., New Oxford, Pa.
Ladi es Can make $5a day in their own City or Town,
Address ELLis M'F'a Co., Waltham, Mass.

HOME AND SCHOOL FOR FOUR BOYS,
Address Miss MARY C INGRAHAM,
South Dartmouth, Mass.

5000 AGENTS WANTED—To Sell the Oriental
Stationery apd Jewelry Package, the largest,

and fastest selling package in the world. ed for 20¢.
Ditress b, T, FLBETORER, 11 Chambers e R ook

& T, V. Address
Box 118, New

STEAM PUMPS.
for circular of recent patented improvements.
Send THE NORWALK IRON WORKS
Materials, Surveying Compasses, Transits, Levels,
JAMES W. QUEEN & CO.,
Catalogues, Part 1st, MATHEMATICAL; Part 2d, OPTI-

Carient.er. Advertising Agent.
York city.
FIRST PRIZES, VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON.
South Norwalk, Conn.
p RAWING INSTRUMENTS —DRAWING
ape Measures, Field Glasses, Spy Glasses, Microscopes,
Telescopes, Barometers, &c., &cC.
924 Chestnut Street, Philadelphia, Pa.
601 Broadway, New York.
OAL; Part 3d, MAaGIco LANTERNS ; Part 4th, PHILOSOPHI-
OAL INSTRUMENTS, each ten cents.

MERRIMAN'S PATENT. LSO, H

AND AND STEAM
VELLERS,

$S, RUTLAND, VT..

L) DERRICKS & TR

THOMAS R

VOLNEY W, MASON & CO,,
Manutacturers of
PAT. FRICTION PULLEYS, FRICTION CLUTCHES
for connecting Shafting and Gearing,
HOISTING MACHINERY AND ELEVATORS.
PRCVIDENCE, R. I.

g Hloso'F

Photo Engraving{.

]

Relief Plates for Book, Newspaper, Catalogue and
Jircular 1llustrations Cheaper than Wood Cuts. The
Scientific American uses our plates. Send stamp for
Hlustrated Circular.

IMPROVED MACHINERY for STAVE
HendInF, Shingle and Handles, Cabinet Maker’s Machin-
ery, Bal 165 Gauge Lathe, Durkee’s Automatic Saw Mill
(Improved), Key Seat Cutting, Pulley Boring,and Milling
Machines Radial Drills, Steam Engines, and éaﬂey'a Ve-
neering Machines, Cable and Sheaves ' for transmittin

Power eic tc. T. R, BAILEY & VAlL, Lockport,N.Y.

ADVERTISEB:@ WHO DESIRE TO REACH COUN
<X try readers in the Wes!, can do so in the best and
cheapest manner by using one or more sections of Kel-
logg’s Great Newspsper Lists, A?{plym

A. N. KELLOGG, 7 Jackson St., Chicago, Ill.

THE IMPROVED CELEBRATED
ARMSTRONG HEATER AND LIME
CATCHER removesand prevents Scales
in the Botilers by supplying them with
pure water. Will save its cost in fuel
within one year. All parties using steam
should have one.

For particulars and circu-

lars, address
. BAUG%MAN, CURTIS &

KNIGHT, MANUFACTURERS,

Toledo, Ohio.
Machinists WANTED to act
as Local Agents.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
&c. e Pri

Send for Illustratea Catalogue and

GEORGE PLACE,
121 Chambers & 108 Reade 8ts. N. Y. City,

BLAKES PATENT
Stone and Ore Breaker

Crushes al} hard and brittle substances to
any required size. Also, any kind of
STONE for RoADs and for CONCRETE, &c.
Address BLAKE CRUSHER CO.,
New Haven, Conn.

ROSE BUDS IN WINTER.

Now Ready.—Roses for winter bloom, and fall
planting. We send strong Pot Roses that will bloom
quickly safely by mall, post-paid. Purchasers’ choice
of over 200 splendid ever blooming varieties.

5 FOR 81.00. 12 FOR $2.00.

See our elegant descriptive catalogue, containing full
directions for culture, &c. Sent free to all who 8) ly.

Address THE DINGEE & CONARD oy

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

EAGLE FOOT LATHES,

With 8croll and Circular Saw_Attach-
ments, Slide Rest, Tools, &c. ; also Small
Engine Lathes, Metal Hand Planers, &c.
Neatest designs, superior finish. ow

ces. Our new Catalogue describes
these and every tool necessary for the Am-
ateur or Artizan. Send for it.

‘WM. L. CHASE & CO.,
95 & 97 Liberty 8t., New York.

Planing & Matching,

ce List.

Mouldlng, Re-sawing and Tenoning Machines. E£croll
Saws an eneral Wood- Working Machinery. -
JOHN B. SCHENCK'S SONS{ Matteawan, N. Y.

Send for Catalogue. 118 Liberty ém‘,N.Y.clty

Our Boiler and Pipe Covering
Save 20 PER _CENT.
in FUEL.

ASBESTOS FELTING COMPANY,
816—322 FRONT ST., New York.

Bradley’s Cushioned Hammer

has larger capacity, is
more durable, takes u
less room. does more an
better work with less ex-
pense for power and re-
pairs than any other Ham-
mer in use.
Guaranteed as recom-
mended. Address
BRADLEY
turing
Company,
SYBAOUSE. N, Y,

ts’ Tools

E. GOULD. Newark. N. J.
MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F, C. BEACH

All sizes at low prices.

& CO..246 Canal 8t., New York. Makers of the cele-
Tom Thumb and Miniature Telegraph Instru-
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Advertisemencs,

Back Page = = = = = $1.00 a line.
inside Page ~ = = = = 75 cents a line.

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press. Ad-
vert ts must be 1 d at publication office as
early as Friday morning to appear in next issue.

) finder Qil. E. H. KELLOGE,
S I(l:gerfi'\:x? ét? S‘Ii .ni'd‘ggl’a%g&ures the best. Kstablished *58.

GALLOWAY’S PATENT
Cas Fitter's Lamp.
< Use it with one hand. Three toolsin one,
[T by mail, $2.25. Send for Circular of Book

d Lamp.
l. and Lamp J. D. GALLOWAY,

e 345 North 10th St., Philadelphia, Pa.

GENUINE

WALTHAM WATCHE

SENT BY EXPRESS,

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

colleet On Delivery,

with privilege to examine before paying.
Satisfaction Guaranteed, or

The Money will be Refunded.

Descriptive Price-Lists,with full particulars, free
by mail to all who write for it.

HOWARD & CO.,

No. 222 Fifth Avenue, New York.
Mention Scientific American when you write.

*NGINES & BOILERS,new &2dh’d,
Very cheap. Address BINGHAM &

Todd & Rafferty MachineCo.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine ; Lowe’s
Patent Tubular and klue Boilers; Plain Slide Valve Sta-
tionary, Hoisting, and_Portable Engines. Bollers of all
kinds, Steam Pumps, Mill Gearing, Shafting, &c., Silk,
Tow Oakum, B:ﬁglng. Rope, Flax,and Hemp Machinery.
Agents for the New Haven Manufacturing Co.’s Machin-
ist's Tools; for Judson'’s Governors and Stop-Valves;
; and Differential Pulley-Blocks.

OOMS, 10 BARCLAY STI}EE‘PT. NEW YORK.

PATENT
Pla and Matching

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

oiling Saw Arbors, and other wood-worklng machinery.
00D’S MACHINE CO.,{ 91 Liberty St., N. Y.

Send for Cireulars, etc. 67 Sudbury St., Boston.

OYE’S

Mill Furnishing'Works

are the largest in the United States. They make Burr
Mtilstones, Portable Mills, Smut Machines, Packers.Mill
Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for catalogue.

J. T. NOYE & SON, Buffalo, N. Y.

%’atfect condition.
ICH,Oil City.Pa.

THE

CHRISTIAN
" UNION.

REV. HENRY WARD BEECHER, Editor.

Ellinwood’s authorized verb .tim reports each week of
Mr. Beecher’s
Sermons in Plymouth Church.
All his literary productions, including the characteristic
‘*STAR PAPERS,’'’ will be given. Serial Stories by

REvV. EDWARD EVERETT HALE, D.D.,
(Author of a “ Mun without a Country,” &c.)

‘HON. ALBION W. TOURGEE,
Judge of the Superior Court of North Caro-
lina, (Author of ¢ Toinette,’’ &c).

MRS. HARRIET BEECHER STOWE,
(Author of ¢* Uncle Tom’s Cabin, &c).

A Comprehensive Family Religious Newspaper.
Terms $3 20 per year, postage prepaid.
New and Unusual Terms to Agents,

Cash Commissions and Competitive Premiums
in Cash.

$2,000 Given Away !

Send for particulars.
HENRY M. CLEVELAND, Publisher.
HORATIO C. KING, Ass't Publisher.
27 Park Place, New York.

DECALCOMANIE,
or TRANSFER PICTURES, with book of
24 pp., giving full instructions in this new
and beautiful art, sent post-paid for 10 cts,
100 ass’td pictures, 50 cts, They are Heads, Landscapes, Animals,
Birds, Insccts, Flowers, Autumn Leaves, Comic Figures, &c.
They can be easily transferred to any article so as to imitate the

most beautiful painting. Also, 5 beantiful GEM CHROMOS
for 10 cts, ; 50 for 50 cts. Agents wanted,
Address J, L. PATTEN & CO., 162 William Street, New York,

THE BASTET

MAGNETIG ENGINE,

For RUNNING SEWING MACHINES, PUMPS, DEN-
TISTS' AND JEWELERS' LATHES, PRINTING
PRESSES, BLOWING PARLOR AND CHURCH ORGANS,
OR WORKING ANY MACHINERY THAT OAN BE MOVED
BY HAND OR FOOT.

Simple, Durable, and Economical

SEND FOR CIRCULAR.
5™ State Agents wanted.
L. BASTET,

607 Broadwavy, NN. Y.

Scientifi

Is a rotary file which

ournal, called The
country and Europe.
126 pages.

Machinery.

PURE EVIERY

The TANITE EMERY WHI

and French, and whic|

‘Wheels ever made, and are constantly getting up novelties in Emer:
For Emery Wh
Emery Planers, Suction Fans, Davis’ Speed Indicators, &c.

Addiress THE TANITE CO.,

umerican,

N |

runs a mile in a minute, and whose cutting points never

ow dull. THE TANITE COMPANY publish monthly a first-class Mechanical

Emer{; Grinder, which is printed in English, German,
h is the best advertising medium known, hoth for this
THE TANITE COMPANY publish an illustrated pamphlet of

THE TANITE CoMpPANY manufacture the most uniform and reliable Emery

Grinding

eels, Emery Grinders, Diamond Tools, Newman’s

STROUDSBURG, MONROE CO., PA
b4

aranteed equal to any in the market, at prices lower than any other first class Emery.

of all kinds. Brass Fittings for Steam, Water and Gas.
HI
o~ 25 a day guaranteed usi-lg our Well
$ ree. Jilz Auger Co., 8t. Louis, Mo.
IN & WHITE, Oil City, Pa.
18x2 $16.00; 20x2, 19.50; 24x3, § other sizes'at pro-
in your order for wheels. Emery Grinders unequaled b;

Brass Castings. Send for Catalogue.
LLARD & HOLLAND 62 Gold St.. New York.
Auger & Drilis. $100 a month
aid to good Agents. Auger book
NGINES AND BOILERS, New and Second-Hand}
Portable and Stationary. For descrl}}tlon address
GOOD%V
' Iy
Diamond Solid Emery Whegls.
PRICES—6X ¥, $1.25;8x1,$2.25 j2l2x‘1‘}ﬁ, $5.50; 16x2, $12.50;
portionate prices. Fast cumng,' free from glazing, they
are the best, Solid Ethery Wheels. Give diam. of holes
mg' in the world. Address AMERICAN TWIST DRIL]
CO.,Woonsocket, R. I

Shaping Machines

Have novel device for changing

length of stroke while in motion,

o also, automatic down feed, an

quick return. Four sizes.
Patented 1868, 1871, 1874.

Wood & Light Machine Co.
- Worcester, Mass.

F8  Manufacturers of all kinds of

@ _Iron Working Machinery
Shafting, Pulleys, &c.

TRIC MILLS—For grinding Bones, Ores. Sand, Old
rucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn,
Corn and Cob, Tobacco,Snuff, S'ugar, Salts, Roots, Spices
Coffee, Cocoanut, Flaxseed, Asbestos, Mica, etc., an
whatever cannot be ground by other mills. Also for Paints,
Printers’ Inks, Paste Blacking,etc. JOHN W.THOMSON.
successor to JAMES BOGA DUS, corner of White and
Elm Sts., New York.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY

W. B, Framkimw, V. Ft.  J. M. Avvas, Prevy
¥. B, Prren, $oe.
HARTFORD, COONN,

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,
Brl&ges, Reservoirs, Breweries, ete.

Remit 6 cents I&wsmge for Practical Treatise on Cements.

S. L. MERCHANT & Co., 76 South St., New York.

e l P “Lowest Priced and BESYT.
.
Exc Sioy Do Your Own Printing
hﬂﬂbl. $ Press_for cards, labels, envelopes, etco
= o Larger sizes for larger work,
vl BusinessMen dotheir printing and |
advertising, save money and increase
) trade. Amateur Printing,delight
‘ = $ ful pastime for spare hours.gboes
! Pri tin have great fun and make money fasi
P INING  at printing. Send two stamps for full

Y catalogue presses type etc to the Mfrs
resses R PG the M

0 DYERS AND MANUFACTURERS.
Thomas’s Fluid Tannic 'Acid, or Black Color Base,
for Coloring Hats, Carpets, and all Felt Gooads, and Tex
tile Fabrics, and for makinﬁ Ink, Price 6c. perlb., Ad-
dress N. SPENCER THOMAS, Elmira, N, Y.

THE NATIONAL.

l}OGARDUS’ PATENT UNIVERSAL ECCEN-

- 'Steel Tube Cleaner.

JULY 8
1874,

Adopted and in use by U, 8. Navy. Forsale by dealers.
Send for Circular, THE CHALMERS SPENCE CO.
foot E. 9tk Street. N. Y., Agents for the U. 8.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH ATR SPACE IMPROVEMENT.

Saves 10 to 20 per cent. CHALMERS SPENCE CO.,
foot E. 9th St., N.Y.; 1202 N. 2nd St., St. Louis, Mo.

8,000in Use !
Blake’s
STEAM PUMPS

for every possible duty. Send
for Illustrated Catalogue.

GEO. F. BLAKE M'F'G CO.
86 & 88 Liberty Street,
New York,

and Friend 50 and 52 South Cana
ston. Mass. | St., Chicago, IIl.

For showing heat of
Pyr Ometers. Ovens, Hot blast pipes,

Boller flues, Super-Heated Steam, O1l Stills, &c.
HENRY W. BULKLEY, Sole Manufacturer,
98 Liberty St., New York.

PATIENT
OLD ROLLED
SHATFTING.

The fact that this shafting has " per cent greater
strength, a finer finish, and is truer to gage, than an

Cor. Causewa,
Sts., Boston, Mass.

other in use,renders it undoubtedly the most economical,
‘We are also the sole manufacturers of the CELEBRATED
CoLLINS’ PAT. COUPLING, and furnish Pulleys, Hangers,
etc., of the most approved Js(t)y{\lT%s. Price 1i8t mailed on

appilcation to S & LAUGHLINS,
Try Street, 2nd and 8rd Avenues, Pittsburgh, Pa,
190 S. Canal Street, Chicago, IlI.
0" Stocks of this Shafting in store and for sale by
GRO, PLACE & 0., 141 Charbomm 'St %'y
. . ambers St., N.Y.
PIERCE & WHALING, Milwaukee, Wia,

DITCHING and EXCAVATION.

RANDOLPH’S PITCHER AND EXCAVATOR: Simple,
strong, and adapted to all soils reasonably free from
stumps or large stones. Will do the labor of 100 men,
steadily. at the cost of ten. Machines<of all sizes, cut-
ting from three inches wide, three feet deep, to 36 inches
wide, four feet deep. Extra sizes made to order. Circu-
lars, &c., sent on application to

RANDOLPH BRO’S, 111 Broadway, New York.

IRON AND STEEL

DROP FORGING.

Of Every Description, at Reasonable Prices.

The Hull & Belden Company, Danbury, Ct.

THE HEALD & SISCO
Patent Centrifugal Pumps.

VERTICAL & HORIZONTAL.
First Premiums at New Orleans, Cincinnati,
York. ‘Medal A S{)ecial Award,’
American Institute, 1872.

Perfect satisfaction guaranteed. The cheapest, simplest,
strongest, most efficlent and popular Pump in use, for
emptyinf Dry-docks, Coffer-dams, etc.,and for use in
Paper Mills, Tanneries, and Factories. STEAM PUMPS
very low, for Wrecking, Dredging, Irrigating, etc. Illus-
trated pamphlet, free. Nearly 1,000 references to actual

customers. 31 a%es first class testimony. Address
HEALD. SISCO & CO. Baldwinsville. N.Y.

‘and New

[NovEMBER 6, 1875.

WMo & Co’s Patent Oficss.

Established 1846.

The Oldest Agencya Soliciting Patents
in the United States.

TWEN1Y-E1GHT YEARS EXPERIENCR.

MORE PATENTS have been secured through
this agenoy, at home and abroad, than through any other in

the world.
They employ a8 their assistants a corps of the most ex-

perienced men as examiners, specification writers, and
drattsmen that can be found, many of whom have been se-
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availed
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & 0O, in tion with the publication of the
SOIENTIFIC AMERIOAN, continue to examine inventions
confer with inventors, prepare drawings, specifications, and
assignments,attend to filing applications in the Patent Office
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and 7th 8treets, Wash-
ngton. They also prepare and file caveats, procure design
patents, trad ks, and rei attend to rejected cases
(prepared by the inventor or other attorneys), procure copy-
rights, attend to interferences give written opinions on
matters of infringement, turnish copies of patents: in fact
attend to every branch of patent businsss poth in this and
in foreign countries.

Patents obtained in Canada, England, France, Belgium
Germany, Russia, Prussia, Spain, Portugal, the British
Uolonies, and all other countries where patents ar
granted.

Copies ot Patents.
Persons desiring any patent issued from 1836 to Novem
ber 26, 1867, can be supplied with official copies at a rea-

ASKELL’S THREE CYLINDER PUMP—

Hand or Power. Cheaper than a Steam Pump.

‘Will outwear a Rotary Pump—do more work, with less

power, than any other pump, Not liable to get out of

order. Any blacksmith can repair it., Adapted to any
kind of hard work. Send for Circular.

CHASE MACHINE COMPANY, Boston, Mass.

THE BEST INJECTOR

For Locomotive and Stationary Boilers.
FRIEDMANN’S PATENT.
Over 15,000 Now in Use Here and in Europe

Throws more and hotter water, with less steam, than
any others. It hastwo Waterways, ixed Nozzles, and no
movable parts to get out of order

NATHAN & DREYFUS, Sole Manutacturers,
108 Liberty St.,, New Yor!
¢ Send for Catalogue.

OGERS’ TANNATE OF SODA BOILER

B SCALE PREVENTIVE. JOS. G. ROGERS & CO.,
mgidlson. Ind. §#" Send for book on Boiler Incrus-
on.

Portland Cement,

From the best London Manufacturers. For sale b
JAMES BRAND, 55 Cliff 8t., N.
A Practical Treatise on Cement furnfshed for 25 cents.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—Buerk’s Watchman’s
ime Detector, capable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions of his-beat. Send for circular,
o Eo RK, P, O. Box 979, Boston, Mass.
. B.—The sult against Imhaeuser & Co., of New York,
was decided in my favor, June 10, 1874. Proceedings
have been d agalns )it Co. for sell-
ing, contrary to the order of the Court, and especially the
clock with a serfes of springs in the cover, and marked
Pat’d Oct. 20 . Persons usln% these, or any other
clocks lntrln‘giug on my Patent, will be dealt with accer
ding to law.

ICHARDSON, MERIAM & CO.,

Manufacturers of the latest improved Patent Daniels’
and Woodworth Planing Machines, Matching, Sash and
Molding, Tenoning, Morcising, Boring, Shapln%. Verti-
cal and Circular. Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Railway, Cut-Off, and Rip-saw
Machines, Spoke and ‘Wood Turning Lathes, and various
other kinds of Wood-working Machinery. Catalogues
and price lists sent on application. Manufactory, Wor-
cester, Mass. Warehouse, 107 Liberty Street, New York,

DAMPER AND LEVER
REGULATORS B E s T GAGE COCKS.
MURRILL & KE1ZER, 44 Holliday St.,Balt.

Machinery of lmproved Styles for making
SHINGLES, HEADING AND STAVES,
Sole makers of the well known IMPROVED LAW’S PATENT
SHINGLE AND HEADING SAWING MACHINE. For circu-
lars, address TREVOR & CO., Lockport, N.Y.

IIH‘IIIT_J WROUGHT

IRON
BrEAMS & GIRDERS

HE UNION TRON MILLS, Pittsburgh, Pa.—
The attention of Engineers and Architects is called

to our improved Wrought-Iron Beams and Girders (pat-
ented), in which the corrpound welds between the stem
and flanges, which have proved so objectionable in the old
mode of manufacturing,are entirely avolded, 'We are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descrlf)tlve lithograph, address
Carnegie Brothers & Co.,Union Iron Mills,Pittsburgh, Pa.

ON PLANERS

ENGINE LATHES, DRILLS, &c. Send for Price fdst.
NEW HAVEN MANUFACTURING CO.,
New Haven, Conn

John Cooper Engine M’fg Co.

MOUNT VERNON, OHIO,

MANUFAOTURERS OF FIRST OLASS STATIONARY EN
INES, 8 to 400 H

Y, &c.
MILLS, guaranteeing 80 BARRELS FLOUR
WITH ONE TUN BEST COAL, or 30 Barrels Flour with
One Cord Best Woodé also, Engines to run on 81bs,
coal per hour per indicated horse power.

Send for circulars.

HOMAS'S FLUID TANNATE OF SODA—
Never falls to remove Scale from any Steam Boiler,
using any kind of water. It 1isin Barrels goo 1b., 4 Bbls.

2501b., i Bbls, 1251b. Price only 10c, per1b, Address
N. SPENCER THOMAS, Elmira, N. Y.

WHIPPLE’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair
for 1874. The Judges say: “ We consider this method of
fastening DOOR KNOBS a great improvement ever any-
thing yet invented for the purpose, as it obviates the use
of side screws and washers, and can be regulated to suit
any thickness of Doors.” Send for Circuiar.
THE PARKER & WHIPPLE COMPANY,
West Meriden, Conn., or 97 Chambers St., N’ Y.

ble cost, the price depending upon the extent of draw-
ngs and length of specifications.

Any patent ssued since November 27, 1867, at 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 since 1886 will
be furnished for $1

‘When ordering copies, please to remit for the same as
above, and state name of patentee, title of invention, and
date of patent.

A speocial notice is made in the BOINTINIO AMERIOAN of
all inventions patented through this Agency, with the
name and residence of the patentee. Patents are often
sold, in part or whole, to p ttracted te the invent}
by such notice.

A pamphlet 0f 110 pages, containing the laws and full di-
rections for obtaining United States patents, also s circular
pertaining exclusively to Foreign Patents, stating cost
each country, time granted, eto., sent free. Address

MUNN & CO..
Publishers SOIENTIFIO;AMERICAN

37 Park Row, N. Y.

Braxon Ormox—QCormner F and 7th Streets
Washington, D. 0

OF THR

SCIENTIFIC AMERICAN,

FOR 1875, .

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTIETH YEAR

VOLUME XXXIIIL.—NEW SERIES

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the third day of July
1876, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechare and Manufacturer.

No person engaged in any of the mechanical pur-
guits should think of doing without the SCIENTIFIO
AMERICAN. Every number contains from six to ten
engravings of new machines and inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally ; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li~
prary, and the Reading Room.

TERMS,
One copy, one year (postage included).......$3,20
One copy, six months (postage included).... 1,60
One copy, three months (postageincluded).. 1,00
One copy of Scientific American for one
year, and one copy of engraving, ¢ Men
One copy of Scientific Ameriean for one
year, and one copy of “Science Record”
300 B .1 { TR ¥ 1 ]

Remit by postal order, draft, or express.

Address all letters and make all Post Office ox-
ders and drafts payable to

MUNN & CO.

837 PARK ROW, NEW YORK,

MODE&%QR%MECH ANICAL DRBAWINGS
T v 39 Wi
[),410_0 A SC IaLE‘ Eoe* (RO(;KWHODB,«{\ k?NN Y
T HE “Scientific American” is printed with

CHAS. ENEU JOHNSON & CO.'S INK. Tenthand
Lombard 8ts, Philadelphia and 59 Gold 8t., New York




