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e !‘nh TUTTLE FAMILY KNITTER. [ step of the stocking, this can be done and the machine im- | bing by alternating the plain and rib stitches.  Mittens
epmen. . erewith three illustrations of the now Tuttle | mediately changed back to plain work st the will of the | ean be made with rib on the back of the hand and plain
family knitting machine which embodies many valuable | operator. x In the palm of the hand, and eize verse.

improvements, which consist mainly in its method and de- The usual mode of knitting rib top hosiery on this ma This machine has a compound motion and can be run
vices for knitting the 4

chine is to remove every other needle (or as either way, backwards
hand rib stitch, in con- Fig. 1. . : i cedie (or a Fie ither way

many as desired) from the outside or perpen
dicular oylinder and place them in the coni
cal eylinder and knit as far as may be re.
quired for the top of the stocking, and thén
chango or return the needles from the coni
cal to the perpendicular cylinder swing, the
cone out of work and go on with the plain

orforwards. Thus the
work may stand still
while the cylinders re-
volvz, or the work re-
volve while the cylin-
ders stand still. Each
machine Is provided
with a register which
accurately counts eve-
ry full revolution of
the machine whether
turned either way.

Fig. 1shows the con-
ical cylinder or ribber
at work, Fig. 2 the
ribber when thrown
out of work, and Fig.
3 exhibits the opera-
tion of transferring a
needle from one eylin-
der to another. The
machine is adapted to
the manufacture of sll
kinds of hosiery and
for family use.

nection with plain and
fancy stitches,

The machine as
shown in the illustra-
tions is similar to any
circular Kuitter, hav-
ing one perpendicular
needle cylinder, used
as a base, into which
is introduced a conical
needle cylinder held
in position, so that by
the rotation of the per-
pendicular  ¢ylinder,
the needles in the cone
cylinder are made to
cross these in the
straight cylinder while
both are knitting,
thereby producing a
hand-rib stitch. This
cone cylinder, when
introduced into the
perpendicular  cylin-
der, is supplied with Patented April 14,
needles (being self-ope- 1874. For further in-
rating) taken from the THE TUTTLE FAMILY KNITTER. formation address the
perpendicular eylinder Lamb Kbitting Ma.
without remoying the stitch from the same, thus turning the l stitch for the leg, When the ankle or instep is reached the | chine Company, Chicopee Falls, Mass.
outside stiteh which was knit on the perpendicular eylinder | conical cylinder may be returned to work and the ribbing —t———————
on to the inside of the work, precisely as in hand knitting, | performed, either upon one side or all the way round at | THE FORSTER-FIRMIN AMALGAMATOR AND ORE WASHER.
The inside or conical cylinder is so arranged that no more | pleasure. 1t will be readily seen that the ribbing may be| The magnitude of the mining interests in this country and
rib stitches are made than are desired; for instance, if it is ! continued all the way down the leg or foot. Very unique | the difficulties of treating ores containing the precious met
required to knit just a few rib or seam stitches on the in- | and fanciful styles can be produced in this method of rib-| als have resulted in many attempts to produce a machine or

Fig. 8.
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system that will shorten the process of extracting the metals
and reduce the cost, 80 as to enuble poor ores, which are so
abundant, to be worked at a profit.  Millions of tons of the
material are toohnically known as  tailings " (that is, ores
from which has been taken all the gold and gilver that, by
present processes, can be profitably extracted, but which still
contain an appreciable quantity of the precious metals) ex-
ist in all the auriferous districts.  For the treatment of these
ores various methods have been suggested. The principal
difficulty that has been encountered is that of bringing mer-
cury into contact with the gold where the latter exists in
onlS' small quantities, or from the flouring of the mercury
when vapors of mercury are employed, entailing loss of
amalgam and mercury in the subsequent treatment.

Messre. Forster and Firmin, of Norristown, Pennsylvania,
have recently devised a novel method of treating ores with
mercury, for which letters patent have been granted them in
the United States, Canada, Australia, and other countries.
The pulverized ore containing tree gold or silver is fed from
the hopper, shown in the illostrations, with a horizontal
tube, A, Fig. 2.  While in the act of falling it is impinged

upon by a stream of mercury, which escapes from the recep-
tacle, B, through the inner pipe shown. The flow is broken

up and carried forward by steam or air pressure, after lhei
The

manner of the well known principle of the sand blast.

horizontal tube connects with a vertical tube, C, upon which | &t

the ore and the atomized mercury are together forcibly pro-

jected, grain by grain, in a continuous stream, and fall, by | G

their own gravity, into the washer or receiver, D. It is

claimed that an almost unlimited quantity of ore may be | Elect:

treated by this process, as the attendants have only to feed
the hoppers and remove the deposit. The inventors state that
““with only a three inch tube from three to five tons of ore
can be treated per hour.”

In connection with this amalgamator an improved washer, | i

shown in detail in Fig. 8, is used. This consists of a vessel,
having a conical bottom, in which roilors, E, and also with
scrapers or mullers, F, are placed. The feed water is injected |
through the shaft or near the bottom of the vessel, and the |
upward current carries off the waste ore, while the amal-
gam and surplus mercury collect in the dead water space in
the conical bottom, whence they are drawn off through the
discharge cock.

The advantages claimed for this invention are: 1st. The
rapid continuous process of amalgamating, thus treating
very large quantities of ore. 2d. The thorough impregna-
tion of the metals with the mercury, giving larger results.
4d. The profitable working of poor ores or tailings, which
are now valueless, 4th. The simplicity of the apparatus,
having no parts to get out of repair. 5th. The cheapness
and portability of the apparatus, and the case and ceconbmy
with which it can be operated wherever there is a steam
boiler,

In the improved washer the amalgam and mercury are re-
covered rapidly with a comparatively small flow of water,
without the danger of carrying off a portion of cither the

amalgam or mercury, For further information, address the
inventors as above,

SO

CONSTRUCTING ICE HOUBES,

People who do not own ice houses generally find that
before the summer Is over, they have paid o very high figure
for their ice and that the sum so expended would have gone
far toward the construction of a suitable stornge building,
Ice can be gathered near almost any country place, and it
cun easily be moulded into blocks even if obtained only in
the form of & thin layer. The question Is how to build a
good ice house that will preserve it, and on this point there
hias been much discussion. Mr. R. G, Hatfleld, one of the
most prominent architects of this city, points out the best,
cheapest and simplest way in SorexTiFie AMERICAN Sur-
rLesENTS Nos. 65 and 59. There he gives working draw-
Ings of an admirable ice house which he has constructed
und which has been found to answer its purpose In every
particular, If the reader retained an architect to prepare u
glmnn plan the cost would probably be at least fifty dollars;
- in the BurrLesexT, plans, specifications, and descriptions

of all the details are given for but twenty cents,

Ax Owp Smucmn:—u csteemed  corres
pondent
writes: T have tuken the BOIENTIFIO AMERICAN ever since
its first number. I was then under 20 years of age; I am
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THE TALKING PHONOGRAPH.

Mr. Thomas A. Edison recently came into this office, placed
a little machine on our desk, turned a crank, and the ma-
chine inquired asto our health, asked how we liked the
phonograph, informed us that i was very well, and bid us a
cordial gl-uil l)iL’ll'. These remarks were not only p«rfoﬂly
audible to ourselves, but to a dozen or more persons gathered
around, and they were produced by the aid of no other
mechanism than the simple little contrivance explained and
illustrated below.

The principle on which the machine operates we recently
explained quite fully in announcing the discovery, There
is, first, a mouth piece, A, Fig. 1, across the inner orifice of
which is a metal dinphragm, and to the center of this dia-
phragm is attached a point, nlso of metal. Bis a brass eylin-
der supported on a shaft which is screw-threaded and l.urns
in a nut for a bearing, 50 that when the cylinder is caused to
revolve by the crank, C, it also has a horizontal traval in
front of the mouthpicce, A. It will be clear that the point

!
:

!
!
!

!

on the metal diaphragm must, therefore. describe a spiral
trace over the surface of the cylinder. On the latter is cut
gpiral groove of like pitch to that on the shaft, and around
the cylinder is attached a strip of tinfoil. When sounds are
uttered in the mouthpiece, A, the diaphragm is caused to
vibrate and the point thereon is caused to make contacts with
the tinfoil at the portion where the latter crosses the spiral
groove. Hence, the foil, not being there backed by the solid
metal of the cylinder, becomes indented, and these indenta-
tions are necessarily an exact record of the sounds which pro-
duced them.

It might be said that at this point the machine has already
become a complete phonograph or sound writer, but it yet
remains to translate the remarks made. Itshould be remem-
bered that the Marey and Rosapelly, the Scott, or the Barlow
| apparatus, which we recently described, proceed no further
than this. Each has its own system of caligraphy, and after
it has inscribed its peculiar sinuous lines it is still necessary
to decipher them. Perhaps the best device of this kind ever
contrived was the preparation of the human ear made by Dr.
Clarence J. Blake, of Boston, for Professor Bell, the inven-
tor of the telephone. This was simply the ear from an actual
subject, suitably mounted and having attached to its drum a
straw, which made traces on a blackened rotating cylinder.

‘| The difference in the traces of the sounds uttered in the ear

was very clearly shown. Now there is no doubt that by
practice, and the aid of a maguifier, it would be possible to
read phonetically Mr. Edison's record of dots and dashes,
but he saves us that trouble by literally making it read itself.
The distinetion is the same as if, instead of perusing a book
ourselves, vre drop it into a machine, set the latter in motion,
and behold ! the voice of the author is heard repeating his
own composition.

The reading mechanism is nothing but another diaphragm
held in the tube, D, on the opposite side of the machine, and
1 point of metal which Fig. 9
isheld against the tin-
foil on the cylinder by
a delicate spring. 1t
makes no difference ns
to the vibrations pro-
ducad, whether a nail
moves over a file ora
file moves over a nail,
and in the present in-
stance it is the file or
indented  foil  strip
which moves, aud the
metal point 8 eaused
to vibrate as it is aflec- ,
ted by the passage of the indentations. The vibrations, ho
ever, of this point must be precisely the samo us of
other point which made the indentations,

we saw, 08 it were, analyzed. : - bids
In order to exhibit to the reader the writing of
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18 thus automatically read, we have had & cus
of the indented foil made, aud from this the dol:
" Fig. 8are printed In of course abuoluto fuo-
wimile, excepting that they aro lovel nstead of being rafsed
ubove or sunk beneath the surface. This is u part of the
How doyou dot" and *‘How do you like the pho-
nographt” ' that the machine pronounces
itk own name with especial clearness. The crank handle
shown ho\n' perspective illustration of the devico does not
rightly belong to it, and was attached by Mr. Edison in or-
der to facilitate its exhibition to us.

Inorder that the machine may be able exactly to repro.
duce glven sounds, it is nocessary, first, that theso sounds
should be analyzed Into vibrations, und these regiutered no-
curately in the manner deseribed; and second, that their re-
production should be sccomplished in the same period of
time in which they were mado, for evidently this clement of
time is an important factor in the quality and nature of the

tones. A sound whichis composed of & certain number of

vibrations per second is an octave nbove a sound which
registers only half that number of vibrations in the same
period.  Consequently if the eylinder be rotated at a glven
speed while registering cortain tones, it is necessary that it
should be turned at precisely that same speed while 1epro-
ducing them, else the tones will be expressed in entirely dif-
ferent notes of the secale, higher or lower than the normal
note as thecylinder iy turned faster or slower. To attain
this result there must be u way of driving the cylinder,
while delivering the sound or speaking, at exactly the same
rate as it ran while the sounds were being recorded, and
this is perhaps best done by well regulated clockwork. Tt
should be understood that the machine illustrated is but an
experimental form, and combines in itself two separate de-
vices—the phonograph or recording apparatus, which pro-
duces the indented slip, and the receiving or talking con-
trivance which reads it. Thus in use the first machine
would produce a slip, and this would for example be sent
by mail elsewhere, together in all cases with information of
the velocity of rotation of the cylinder, The recipient would
then set the cylinder of his reading apparatus to rotate at
precisely the same speed, and in this way he would hear the
tones as they were uttered.  DifTerences in velocity of ro-
tution within moderate limits would by no means render
the machine's talking indistinguishable, but it would have
the curious effect of possibly converting the high voice of a
child into the deep bass of a man, or vice versa,

No matter how familiar o person may be with modern
machinery and its wonderful performances, or how clear in
his mind the principle underlying this strange device may
be, it is impossible to listen to the mechanical speech without
his experiencing the idea that his senses are deceiving him.
We have heard other talking machines, The Faber appara-
tus for example is a large affair as big as a parlor organ.
It has a key board, rubber larynx and lips, and an immense
amount of ingenious mechanism which combines to pro-
duce something like articulation in a single monotonous
organ note. But here is a little affair of a few picces of
motal, set up roughly on an iron stand about a foot square,
that talks in such a way, that, even if in its present imper-
fect form many wordsare not clearly distinguishable, there
can be no doubt but that theinflections are those of nothing
else than the human voice.

We have already pointed out the startling possibility of the
voices of the dead being reheard through this device, and
there is no doubt but that its capabilities are fully equal to
other results just as astonishing, When it becomes possible
as it doubtless will, to magnify the sound, the voices of such
singers as Parepa and Titiens will not die with them, but
will remain as long as the metal in which they may be em-
bodied will last. The witness in court will find his own
testimony repeated by machine confronting him on cross-
examination—the testator will repeat his last will and testa-
ment into the machine so that it will be reproduced in o
way that will leave no question as to his devising capacity
or sanity. It is already possible by ingenious optical con
trivances to throw stereoscopic photographs of people on
sereens in full view of an audience. Add the talking pho-
nograph to counterfeit their voices, and it would be difficult
to carry the illusion of real presence much further,

- A
THE END OF VOLUME XXXVII,

With our next issue the thirty-seventh volume of the Sor-

ENTIFIC AMERICAN closes. At the same time several thou-

sand subscriptions terminnte; and as it is our invariable rule |

never to send the paper after the period subscribed for has
elupsed, those of our readers who desire no break in the reg-
ulur reception of their numbers will fuvor us by u prompt re-
newanl of their subseriptions, The volumes of the Bereymiro

Asunricax for the coming year will, we believe, excol nny
of their predecessors.

w render it s constant fund of suggestion for those

\
rendy to exerolse their inventive powers (o devise new and

useful modifications, improvements, or original concoptions,

In order to fnvent it 18 necessary to know, first, what has

No pains will e spared to render
their contents the most completo exhibit of everything that
transpires in the world of sclence, mechanics, or arts, and It | States will be
will be our endeavor to pluce this information before our | time for those

o, eHL e ) givi f leo
readers early a date, and so simplified and digested, ns  henlth-giving sport o s
=f Y who are | readiness, Thero is no known mode of locomotion which

:

ond through its correspondence from varlous purts of tiw
world, ity selections from the fmmense rango of curront for-
elgn techinieal perfodicals, and from the immedinte contaot

of Its managors with the boest Inyentive minds of the conntry ;|

und lustly, the third is pointed out in elaborate editorial re.
views and comments on new {deas us the sume are brought
out. It may be safely safd that more people have obtalned
from the SCrExTIFIO AMERICAN valuable suggestions which
have returned them direet profit than through any other
medinm extant,

Besides pointing out the road to invention, the ScresTivic
Astericax during the coming year will give partioular at-
tention tothe presentation of papers of practionl lnstruction
to mechanics of ovory cluss,  Thoroughly competont me-
chanical experts will oxplain the best methods of workshop
manipulation, and, both in answer to the questions of corre-
spondents and elsewhere, an immense number of reliable
trade recipes, besides valuable advice in special coses
which may bo submitted to ns, will be given, In the do-
partmentof natural history much that is rare and curious in
the animal and veagetable worlds will be illustrated and de-
seribed, and no engineoring structure of importunce will be
undertaken but that it will be fully elucidated in our phges.
The Great French Exposition of 1878 will also be complutely
described, and whatever i there exhibited of novelty or in.
terest will be found illustrated in these columns,

All this valuable and varied Information appears in no
other journal, for none other enjoys the facilities for obtain-
ing thesame, now possessed by the SOENTIFIC AMERICAN.
The subseription price will remain, asheretofore, $3,20 per
year, postage paid. £ e

WINTER SHOP WORK.-BUILDING BOATS,

Many of our readers, especially those who are mechanionl
amateurs, are just now considering what work they shall
undertake in their spare hours during the coming winter,
We know several members of professions and other eallings
who make ita rule to work in theirnicely fitted-up shops o
few hours daily, and thus they gain health, strength, and
relief from brain work, while the result of their labor often
provesof value and profit, There are also many regular
mechanics who are anxious to find some good paying job to
labor at, over hours, so that they can lay up a little extra
fund above their wages, Among the suggestions we make
to these workmen, amateur and regular, is to build boats,
Boats are very expensive to buy. The smallest kind of a 10
foot yawl costs about 50 dollars when purchased from a
regular builder, and for a good sail boat from 200 to 600
dollars is charged. Boats can be built indoors. They re-
quire nice work, and the amateur mechanic can lavish on
them just as much fing manipulation as he chooses as all
such shows and enhances the beauty and value of the craft.
A boat besides is always usefal and frequently necessary
to any one who lives near the water,

Most people, whose boat building has not extended beyond
the construction of a flat bottomed scow, think that to build
a yawl or a yaght is a difficult and expensive undertaking,
while it is just the reverse. Any one who ¢an put up a
workmanlike chicken house can build an excellent sail boat.
All he has to do is to follow instructions, and those he will
find in the ScrENTIFIC AMERICAN SuppPLEMENT. In that jour-
nal we have published, with elaborate working drawings and
directions, full particulars how to construct a scow for three
dollars (SuppLeMENT No, 25), a rowing skiff for five dollurs
(SuppLeEMESNT No. 20), a fine sailing skiff for fourteen dol-
lnrs (SuPPLEMENT No. 20), a neat ribbed row boat for twelve
dollars (SuppLEMENTS 30 and 82), a large row boat for sixteen
dollars  (SuppreEmext No, 86), a Whitehall boat of fine
model, such as is used in New York harbor, for fifteen dol-
lars (SuerLEMENT No. #7). A siiling and rowing canoe
of the type of the famous Rob Roy for fifteen dollars (Sur- |
rremENT No. 89), a fast salling yacht for thirty dollars (Svr- |
rrLeseNT No, 42), and finully a large fast and serviceable
yacht for three hundred dollars (Suverrnesest No. 67).
These estimates cover the materials, not the labor, of the
amateur builder, The entire series, which embraces about
100 illustrations, mainly accurate drawings to scale, besides
full details a8 to how to rig and manage the vessels, may be
obtained for ono dollar,

Last summer a great deal of attention was given to cata-
marans or double boats. Not even professional boat
builders as a rule understand the construction of these ex- |
ceedingly fast craft. In Suprresests Nos. 105 and 100
will be found full directions of how to build three differont
sizes of these remarkable vessels at costs ranging from $50
to $600. Not only can the vessols above referred to be con-
structed for pleasure purposes, but we have no doubt any
mechunic could find in their construction and sale & very
profituble source of revenue.

-t O N
e

BUILDING ICE BOAT
In a few weeks the rivers and streams of the Northern
frozen over, and therefore the present is the
who propose to pursue the exhilarating and
yachting to get their vessols in

outrivals the ice yacht in speed. 1t trayels at o milo o min:
ute with ease, outstrips fast railwusy trains, and, when con-
trasted with the ordinary sailing vessel, is handled with enso
undd safoty.

—
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ure to be found during the winter on the sbove stream. The
lvo yneht WHItl, which, it will be rememberod, was exhib.
ited at the Centenninl Exposition, proved s revelation to
| thousands who had practiced jee yachting in comparatively
| slow and clumsy contrivances. Especially was this true of
| the people of Northern Europe, whose ice boats were litile
| more than heavy sledges with sails.  The result has been
demnnd for knowledge regarding the best form of ice yachts,
# demand not confined to this country, but which comes from
levery quarter of the world where rivers and lakes freeze
over, und where ice yachts can be used either for pleasure or
w8 n soures of profit,

Any mechanic of average ability, or any young man of fair
mechanical scquirements, who knows how to handle car-
penter's tools, can construct an ice boat from the minute di-
rections, sccompanied with elaborate working drawings,
made to scaie, which are to be found in the Sommxrtivic
Americax Sverresest No. 63, If these are followed, a
duplicate vessel in every particulsr to the famous Whiff is
produced. Such information has never before been pub-
lished and is not attainable elsewhere, and it is now being
sent in response to calls to all parts of the world. In Bur-
rLEMEST No. 1 is given other engravicgs, showing how to
construct ice vessels of different builds, besides full particu-
lors us to management, organization of clubs, ete, For
twenty cents, therefore, the mechanic can obtaln informa-
tian whereby he can construct the best class of jee yachts,
which be can sell at large profit; or the amateur the directions
which will enable him to produce a fine fast vessel st mini-
mum expense and at little labor.

RECEIVING YOUR PAPER.

‘We shall consider it a favor if subscribers, editors of ex-
changes, and all others who are entitled to receive the Sorex-
TIFIO AMERICAN or SUPPLEMENT regularly, and whose num-
bers fail to reach them in proper season, or who miss num-
bers, or whose addresses are not printed exactly right on the
slip pasted on the wrapper, will notify us promptly of the
fact. A line in pencil to this effect is easily written on s
postal card, and it may save considerable annoyance during
the year. The internal affairs of this establishment, and es-
pecially those of the mailing department, are carefully syste-
matized: our subscribers addresses are printed and affixed
to the wrappers by machinery; and it is obvious that if any-
thing goes wrong, there is error or neglect somewhere, which
is easily traced and remedied. Our readers need have no
fear with regard to giving us any trouble in this matter.
We ask the information for the mutual advantage of both
our readers and ourselves.

BUILD A STEAMBOAT.

Not a big one, but a small craft large enough to run around
the river on the pond near your place. To construct the
hull will be an excellent winter's work, and the engine can
be obtained ata moderate price. There is no better practice
for aboy of mechanical tastes than for him to learn to run a
small steam vessel. It would be a good idea to buy the en-
gine first, set it up in the shop and make it drive the saw
and other tools which can be used in constructing the bull.
This will familinrize you with the machine, which may
afterwards be put in its place in the boat.

In building a craft of this description, there is every chance
for fine work and for some really valuable invention. Ship-
builders everywhere are seeking to discover the best lines
for small vessels, through which the highest speed may be
abtained, for it is well known that the model of a boat has a
great deal to do with herspeed.  Onsuch a vessel the builder
could easily try ideas in this direction of his own, and thus
perhaps reach some valuable results. A steam launch is
besides a much greater source of pleasure to her owner than
any sailing yacht, as she is independent of wind and tide
and admirably suited for long trips or ¢ven a summer's
cruising,

To learn how to build the fastest kind of steam yacht send
for SurpLEMENTS No. 14, 69, 75 and 81, price ten cents each.
These explain (with working drawings) how to construct a
16 foot launch like the Black Hawk, a very celobrated boat
in this vicinity; how to build a fine 80 foot Iaunch with ma-
chinery and overything complete for only $380. How to
build & 40 foot steam launch with a three eylinder engine,
and finally how to construct a 21 foot launch that will steam
10 knots per hour. An ingenious builder will take all these
plans, pick out the best features of each, and produce a boat
which probably will excel all

_— et
Wire for the East River Bridge.

Proposals were recently called for the supply of the steel
wire for the suspending ropes of the East River Bridge, The
specifications require 826,000 pounds of wire rope, making,
70,000 lineal foet in all.  There are two sizes required, ono
nensuring 1§ inches in dinmeter, weighing 44 pounds to the
lineal foot, aud having a breaking strength of not less than
180,000 pounds; the other measuring 1§ fnches in dinmoter-
weighing 5 pounds to the lineal foot, and having a breaking
strength of 200,000 pounds. The attention of the members
of the board was called to a gnarled, broken, and twisted
suspender rope.  This specimen was made at the factory
of Roebling’s Sous & Co., by the direction of Chief Engineer
Roobling. It was 1§ inches in dinmeter, and bad been tested
by the Keystone Bridge Company, of Pittsburg, 1t was

PP T Ry
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been done, second, what 18 In progress, and third, the gone- o et

i S0 : W yacehting has been practiced on the Hudson viver fori

: wment,  The Boresmieio AMen fee yach : .

::'Ndﬂn o lpr:‘fmf:l::th:'llnlrl:):mh carefully prepared articles on number of years past,  The owners of the bonts have exers | #trength being 180,000 pounds. It was resolved award the
presents the ure

. y modols, | contract to J, A, Roebling’s Sons , AL sevon centsa
prominent industries and luc 1 descriptionns of | eised great skill and ingenuity in devising uuprgved J. A, Roehl Sons & Co
the I::& i L u-til' hnpm\l'::jl(llxxgtl:m;m d(u\lr:‘:sl;. the soc- until at present by far the most elogant and swift l¢e vessel pound, for Bessemer steel wire.
oyt recent un

broken under a strain of 197,500 pounds, the reguired
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THE PHOTO-ENORAVING COMPANY OF NEW YORK. theso, as reproduced, como out without sharpness—uneven fing lieh is fatal to their delieacy and fineness of definition

PN on daced u n the pross the hose p eanes. as already stated, constitute the founda-
The carl sduce engraved plates by the  and clumsy Hen when pla 1
st attempts to produc £ " : 1 . : ble of leldin y clean and bright n but t coults they vield are materially affected by the
aid of lght Appear to have been made in France about the | plates are found Incapab ) k : e - -I I ”-'
! . y Her u fore " adiierent m r md T ons divide " ‘
year 1818, by Nioéphore Niépee. He was prosecuting ex- | impression The other process diff from the for ! nt 1 lifications which individual ex) net

tead of swelling the ft parts thoy are wholly | ters have

! i Y “ o ¥ ) "l al i
ents in litho hy, then In its infancy, when he con- | in
e e he litho [ washed out I'be diflenlty here is that the water affect

ocived the idea of transferring his drawings on to t
graphic stone by the aid of light,
While thus engaged it occurred to
him that he might produce en-
graved plates by the same means,
and even render permanent the
image shown in the camera obsoura,
After continuing his experiments
for moro than fftecn years, ho os-
goolated himsell with Mons. Da

guerre, who had also spent several
years in similar investigations. In
'l\\“m Niépoe died, and & yoarortwo
later Daguerre invented his method
of developing the Iatent lmage im

pressed by light on an fodized il ™ & ™

‘\\1;" ,
ver plate, by means of the vapor of “ &

quicksilver

Niépee's method of heliography,
as he called it, consisted in conting
a metallic plate with a film of as
phaltum dissolved in oil of Inven
der.  Ovor this plate he laid a print
or drawing, which had been ren.
dered transparent by the application
of oil, and then exposed it to the
sun.  The dark lines of the draw-
g )\rmw‘h'd |'urﬂ|'n~ of the as
phaltum from the light,
while the unprotected parts
were acted upon and became
insoluble. The plate was
then washed with turpentine,
which removed the asphal
tum where the light had not
acted, but left the remuinder
undisturbed. The bare me-
tal, thus exposed, was then
etched with an acid, and an
engraving produced. But the
results thus obtained were
very imperfect and practical-
ly useless

There are quite 2 number
of different processes which
may be classed under the
general heading of photo
mechanical printing, which
it is not deemed necessary to
review in detail here, as the
degree of success attained
has been frequently small,
especially when the particu-
lar system was subjected to
the rapid and comparatively
careless manipulation inci-
dent to the use of the fast
newspaper press. It may be
stated, however, that nearly
all of these processes depend
upon the use of bichromate
of potash with which is as-
sociated gelatin or similar organic
matter. Mungo Ponton, in 1839,
first discovered the sensitiveness to
light of a sheet of paper treated
with bichromate; in the following
year Becquerel found that the sizing
of the paper played an important
part in the change, and io 1853 Mr.
Fox Talbot discovered and utilized
the insolubility of gelatin exposed
to light in the presence of bichro-
mate. In 1854 Paul Pretsch dis-
covered and utilized the quality
which such exposed gelatin possess-
esof not swelling in water. On
Pretsch’s discovery are based the
gelstin processes that have attained
most notoriety, and that have excit-
ed among experimenters the largest
expectations of success, as fol-
lows: A glass or metallic plate is
coated with a mixture of gelatin
and bichromate of potash, which is
allowed to dry and afterwards is
exposed to the sun through a pho-
tograpbic negative, It is then im-
mersed in cold water, when the
parts protected from the light by
the negative rapidly swell, while
the parts not o protected arc hard-
ened and do not swell to the same
extent, This gelatin surface then
becomes the matrix from which,

OFFICE OF THE PHOTO-ENGRAVING COMPANY, NEW YOREK.-Fig. L

PHOTOGRAPHIC DEPARTMENT OF THE PHOTO-ENGRAVING COMPANY.—Fig. 4.

niroduced

and not patentod, The

wod which, as a rule, are kept secret
Moss procoss arose from an effort to

wold the diffleulties above referred
to. It in n combination of certain
clements of other processes, for
the purpose of securing ¢ omplete-
ness and  delleac y of detail, in con-
nection with all desirable depth and
smoothness of lines,  Of the two
prominent photoengravng concerns
in this city, one prepares s plates of
zine, and turns them out ready for
the press without the further ne-
cessity of any hand routing or other
tool work; the other produces fine
plates in type metal, and finishes by
band. In both cases, however, hand
work is involved, as in that first men-
tioned the necessary sharpening of
the lines is done on the nega.
tive

The nnnexed illustrations, repre-
senting the various steps in the pho-
to-engraving process, were prepuared
by the Photo-Engraving Company,,
of this city, and are excellent ex-
anmples of the fineness and delicacy
of the work done by means of the
Moss process, These plates are
made of type metal by stereo
lyping, and are hand finished
The first operation is to pre-
pare the drawing which is to
be reproduced. To do this
successfully it is necessary
that the picture should be
formed of clean, sharp, and
very black lines. Flat tints
and washes, or blurred sha-
dows, cannot be photo-en-
graved unless they are first

translated into lines, Where -

an engraving is to represent
a piece of machinery, for ex-
ample, a photograph of the
object is taken, but is not
fixed in the gold bath. From
this print the artist obtsins.
his outline in black ink, and
this done he obliterates the.
photograph by corrosive sub-
limate. He has then an ae-
curate outline, which he pro-
ceeds to fill in with a shading,
etc., of pen lines, It isusual
to make the drawing some-
what larger than the engrav-
ing is to be, in order that by
the reduction the lines of the
latter may be rendered finer.
The interior of the artists’
room of the Photo-Engraving
Company is shown in Fig. 2.
Next ensues the photographing,
and the apartment in which this
is conducted is represented in Fig.
8. Here a negative of the drawing
is prepared, from which, by several
intermediate steps, a mold is
made. The picture during this
process is reduced or enlarged
as desired, the reduction being
only limited by the capability of
the resulting block to yield a clear
impression under the conditicns of
printing to which it is to be sub-
jected. Thusa finely reduced en-
graving would soon fill with ink
and produce a disagreeable and
blurred impression on a rapid press,
while, on a slow book press and on
fine smooth paper, the same engrav-
ing would give excellont prints,
The reader will notice from this
illustration that the cameras used
are exceedingly large, thus giving
clear and very well defined pictures,
while the entire apparatus of both
camera and retaining deyice for the
picture to be photographed 1s sus-
pended from the ceiling of the room
by a single rope, The advantage
of this last arrangement is that it
prevents  independent  accidental
movements of camers and object.
Should one or the other move even

through intermediate steps, the final plate for printing is|the insoluble portions, so that the lines are rendered | the merest fraction of an inch—and this might easily be

.

R ————T—

formed. The main difficulty encountered is that the surface | rounded.  Broad lines are also likely to become concave and | caused by the jarring of the building t} h the of
of the matrix is made up of uncqually swelled lines, and | to require subsequent pumicing to level them, a proceed- | heavy vehicles in the street—it is evident that lh: S
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of the photograph would be impaired, but, o long as hoth
camera and object must move together if at all, their rela-
tive positions always remain unaltered. It is by such nice re-
Intiverefinements as this that the elear sharp work, of which
the annexed engravings are excellent specimens, is pro-
duced by the Photo-Engraving Company.

After the photo-plate is finished, and this s & work re-
quiring skill and serupulous care, it is copied in motal, and
this copy forms the engraving or block that is used on the
printing press. The room in which these metallic plates
are made is shown in Fig. 4, and here appear the various
devices for melting the metal, running it upon the molds,
ete. The next process is the trimming of the plates, and

this is done by skilled engravers, who, with the burin, ren.
der the lines sharp and clear,
and cut away metal in the
high lights to intensify the
same. This work is of courso
entirely suxiliary to the pho-
to-engraving process, but it
has the uivantage of render-
ing the engravings produced
by the Photo-Engraving
Company from drawings or
other engravings almost as
perfect as the originals. Very
often it is found necessary to
reproduce a picture which is
poor, but the only one attain-
able giving the desired repre

sentation. In such case the
photo-engraving is an acou-
rate reproduction, faults and
all, but the latter are speedily
modified by the skill of the
finishing engraver,

The plate of metal is now
mounted on a block, type
high, and no further {reat-
ment is necessary to adapt it
for the printing press. Some-
times where a large number
of impressions are to be tak-
en, the surface is coated with
a thin film of copper by elec-
tro-metallurgy, or an electro-
type is taken from the plate
the same as from a wood cut,

Fig. 1 represents the interior of the office of the Photo-
Engraving Company, at Nos. 67 and 00 Park Place, this
city. Here may be seen a large collection of engravings re-
produced by the process we have described. Fine line steel
engravings are duplicated with wonderful accuracy, so that
instead of paying ten or fifteen dollars for a choice picture,
the Jover of art may now obtain the same at a tenth the
price. The capabilitics of the photo-engraving art were
never better illustrated than by the splendid portrait of Pro-
fessor John W. Draper, which occupied our initial page last
week. For color, delicacy of line, and general artistic ef-
fect, this work of art is universally admitted to equal the
best efforts of the wood engraver. The process used by the

Photo-Engraving Company is due to the ingenuity of Mr. |

Jobn C. Moss, who has labored
constantly in inventing and im-
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when a little fire ball is seen to move over the surface op- ! at different points of the I-ﬂle. say at the Cataracts. These

posed. This explanation of the fire ball has been advanced

before by Mr. Cromwell F. Varley,

e
Prismatic HMouwse Signs,

A new contrivance for rendoring the numbers of houses
visible by night is becoming general in Parls, It consists of
o hollow trinngular prism about nine inches long, two of
whose sides are formed of pancs of blue glass,,on which the

number of the house is picked out in white. This prism- |

shaped lnmp-glass rests against the front of the house, so
that the two sides with the numbers on them can be plainly
scen by the passers-by.

gas jet, fed by a pipe from the house.

Householders on the

STEREOTYPING DEPARTMENT OF THE PHOTO-ENGRAVING COMPANY.—Fig. 4.

Avenue de 'Opera have been obliged to supply this mode of |

numbering at their own expense on the houses they are
building; and the municipal authorities have introduced it
on some 450 of the municipal establishments, schools, police
offices, fire brigade offices, ete.

-

Proposed Diversions of the Nile.

It is well known that the main stream of the Nile is sup-
plied by the great equatorial lakes of Africa, and that the
annual inundations are caused by the inrush of torrent wa-
ter lnden with soil from the fertile slopes of the Abyssinian
plateau in July, August, and September. This silt is now
for the most part being deposited in the bed of the Mediter-
rancan, where it is gradually forming a new delts similar to

In the interior of the prism isa !

{ dams and slulces, by enabling craft to pass the Cataracts,
would also rendor the Nile navigable from the Mediterranean
to Gondokoro, a space of 20° of latitude,

- —— - ————
Now 01l Wells—Peonnsylvania.

A correspondent, of the Patroloum Reporter says the Olarion
ioll region is Just now experiencing livelier times in the way
| of operations and new developments than it has ever done
heretofore. The number of wells going down is simply enor-
mous, and the statistics total for November will far exceed
(that of any previous month. The principal field of produc-
tion, and that wherein lies the most excitement at present,
is the Eastern belt, or what Is known by that title in the dis-
trict. A large number of “‘wild-
cats,” or test wells, have gone
down off the eastern edge of the
defined line, but with very few
exceptions they have proved dus-
ters. The venturesome operators
have succeeded in widening the
belt but little, although a great
deal of money has been spent for
that purpose the present sum-
mer. The most prolific territory
appears to be in the vicinity of
Slam Bang City, a new town on
the Twenty-two degree line, and
situated between the Stone
Church and Shippenville. The
Davis well, struck at this place,
about three months ago, started
off at 400 barrels a day, and has
averaged about 125 barrels ever
since the ““head ™ was pumped
off. Several other wells have
been struck in the same vicinity,
the largest being that of Cram &
Co., on the Wood farm. This
one made 750 barrels the first
twenty-four hours, and is yet
doing over 100 barrels a day.

A good deal of operating has
also been done on what is known
as the Middle belt, but the terri-
tory is all old and developed, and
no big strikes have been effect-
ed. The Western belt came into
existence in May last. Three wells which had been sunk
previous to that time proved dusters, and the first oil was
found in that month. The next well down on this belt
was the great Howe gusher, which did 400 barrels the
first day. After that strike operators went crazy, and
scores of holes have been put down since.  About one half
of them are dry, while the others are gradually and fast de-
creasing in produection. The sand is very tight and thin,
and the pumping wells decrease after the style of the Bullion
gushers,

Some New Lecture Experiments,
H. Kimmerer proposes lu_‘.ahuw the combustibility of ni-
trogen, in other words, that nitrogen will unite with oxygen
ata sufficiently high temperature
to form nitric tetra-oxide, NO,,

proving the same for nearly
twenty years. The exact means
whereby the excellent results we
have noted are obtained are kept
secret, but this is of no import-
ance to the public, so long as
such high grade work can be
uniformly produced at a cost
less than that of wood engrav-
ing. Beveral thousand illustra
tlons prepared by the Photo-En
graving Company have nppeared
in the BorgNTiFic AMERICAN
and Burrresent during the Iast
few years, side by side with the
best productions of hand wood
engraving; and in this fact will
perhaps be recognized one of
the best recommendations as to
their excellence, which photo-
engraved illustrative plates have
recolved,
et O S G
Electrie Fire Balls,

M. Planté seeks in the forego-
ing experiments of his an ex
planation of tho foudre glohu
lagre or ** fire bull." They show
that with » sufficlent quantity and tension of electrivity we
oan obtain the electric Jight in s globular form He there
fore thinks that this manifestation of the lHghtning discharg:
is due to an abundant flow of electricity In the dynamic state
in which great quantity and potential are united Thos
partioular cases whereln the fire ball s seen Lo MOVY and to
motion or rest of a column of

PROVING AND

stop are explained by the
bumid sir, strongly electrified and fovisible
In order to imitate this effect it suflices to

which serves
for an eleotrode
oscillate the platinum eloctrode in the above
pendulum fashion, over the water, or motallic surface

experin nis

:

FINISHING DEPARTMENT OF THE

the delts already formed at the river's mouth,  Sir Samuel
Baker has written to the Thaes suggesting a plan by whie h
not only the water of the Nile but the mud. which it now de

i
posits wastefully in the sea, may be turned to good account

w4 o fertilizer of the deserts of Nubia, Libyn, and the Sou
dan. He proposes by suitable engineering works to divert a
portion of the Nile flood water Into these deserts, where it
can deposit iis rich sediment on the sands, and also irrigate

them o as to transform them from & desert into ' cotton

flelds that would render England independent of Ameriea

This could be effected by having suitable dams and slaloos

PHOTOENURAVING COMPANY.~Fig. &

a reddish colored gas. He takes
a half gullon glass cylinder full
of air, and burns in it some 12
or 15 inches of magnesium rib
bon. The heat produced is suf
ficient to produce some of the
red gas, which can be casily ro
cognized by its color and intense
odor, To prove its presence to
an audience, he puts in the jar
an acetie acid solution of fodide
of potassium and o little starch
solution, which is blued by the
fodine which has been liberated
by the mtric tetra oxide.

Gramp exhibits the green
flame of burning zine, and the
cloud of white oxide q|l|ll|uul~
phers’ wool) formed, by making
a little brush of zine turnings 14
inches long and § wch t) ick, and
fastoning it tothe end of an iron
rod, which he holds in the flame
obliquely over an iron plate. To
show the combustionof cadmium
and the cloud of brown oxide he
heats the metal in a small porce-
lmin crucible over the blast lamp,

Cadminm can be obtained in beantiful brilliant orystals by
distillation in hydrogen gas current. — B. 4. D. O Gea,
, - — - -

Maioxeric Prorenrties oF Nioxel AXD Comanr. —M.
Hankel finds that with feeble currents the magnetic power
of nickel is equal to that of soft iron, but with strong cur
rents 1t s comparatively feeble. The magnetic power of
cobalt with both strong and feeble currents is much less than
{ that of oackel and soft iron,

. -—
l Aqua vouris, applied to steel, produces a black spot,

——
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Communications,
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Our Washington Correspondence,

b the Rditor of the Seientific American :

Besides the bills for amending the patent laws, roforred to
in my previous letters, many others are being introduced
fnto Congross for the

EXTENSION OF PATENTS,

and for the reviving of old rojected eases,  Among these, 1

notice that the application of Aikin and Felthousen, for an

extonsion of their patent on sewing machines, has again
made its appearance, as it has done every session for many
years past, This patent, if extended, would lay the whole

- gowing machine interest under tribute, as no sewing ma-
chine can be made that people would now buy without in-
fringing it. There does not, however, scem any probability
of the success of this case, as neither Senators or Represen
tatives are willing to grant any more extensions of sewing
machine patents.

Rollin White is also on hand again with an application
for an extension of his patent on repeating fire.arms, dated
April 8, 1855, which, if granted, would give him the mo-
nopoly of the manufacture of all revolvers using metallic
cartridges. A bill for its extension was once passed by Con-
gress, but it was vetoed by President Grant, acting, it is said,
under the advice of General Dyer.

Roxana Rice, as the widow of B. T. Rice, makes applica-
tion for an act to authorize the Commissioner of Patents to
extend the patent of said B. T. Rice for a paper bag ma-
chine, dated April 28, 1857, already once extended by the
Patent Office.

Another bill authorizes the Commissioner to extend, for
the benefit of Olivia C. Reed, also the widow of an inventor,
the patent granted to her late husband for handeufls, dated
June 14, 1862,

The heirs of C. H. Davidson, the inventor of an enema
syringe, have had a bill brought in authorizing the exten
sion of his patent of March 31, 1857, which was once ex.
tended by the Commissioner of Patents.

(. Shunk has also applied for an extension of his patent
on manufacturing iron and steel, which, I believe, covers
the Bessemer process.

The heirs of the late W. A. Graham, who filed an appli-
cation in 1887—only forty years ago—for a patent on a fire
extinguisher, are again before Congress with a bill author-
izing the Commissioner to grant a patent for his apparatus,
This, if allowed, would cover every chemical fire extin-
guisher manufactured.

Another bill, similar to this, authorizes the granting of
patents to W. W. Hubbell, for a “self-loading and self-
firing gun,” **a gun to load with great rapidity and effect,”
asod “ammugition for the same,” for which Mr. Hubbell
alleges that he filed applications in 1853 and 1865,

A third similar bill has been introduced in favor of Stephen
V. Benet, authorizing the issue of a patent to him for an
improvement in cartridges, for which he made application
April 14, 1866

Another bill introduced into the House continues in force,
for the full term of seventoen years, the patent of T.A. Wes-
ton, granted in 1867, for the well known differential pulley,
as otherwise it expires with his Engli®h patent granted sev-
eral years earlier.

THE AGRICULTURAL DEPARTMENT.

General Le Duc some time since opened a correspondence
with many of the leading agriculturists in all parts of the
land, and their ideas thus obtained are now being classified
and digested, and the results will from time to time be pub-
Mshed for the benefit of farmers generally, The Commis.
sioner believes, from what he has seen in several trips made
to different parts of the South, that the people of that region
are fairly started on the road to prosperity, that public opin-

*ion is adapting itself to the new order of things, and that
hands formerly soft and delicate showed, by their hardened
condition, a familiarity with the handles of the plow and
other similar implements that gave goot evidence that the
old ideus as to labor had undergone a great change.

The Commissioner has also devoted considerablo attention
to what he thinks may be & new industry in this country—
the cultivation of the tea plant. He has been collecting data
respecting it from various sources and finds that, so far as
climatic conditions are concerned, a strip of country lying in
the latitude of the northern part of South Caroling, and run-
ning from the Atlantic const to the Mississippi, scems very
fuvornble for the purpose, and the results of somo few at-
tompts in the cultivation of the tea plant that have been
mude In that neighborhood have been so encouraging, he
thinks, as to remove all doubt us to the siccess of future ef-
forts to produce it here. The Commissioner will, however,
most probably find that the successful cultivation of the
plant is not all that is necessary to the production of tea, but
that the picking, euring, and preparing of the leaves for mar-
ket is one of the essential points, I am under the impres-
sion that one of the most promising attempts to introduce
the cultivation of tea, made some years sinca in California,
failed from this reason. But it is possible, and indeed very
probable, that our inventors may be able to overcome this
difficulty by devising machines for picking, rolling, and cur-
ing the leaves, thus removing one of the main difficulties in
the way 10 the practical cultivation of tea in this country;
but If we have to perform these operations by hand, it is

China, even if we import Chinose lnborers used to the busi.
noess,

The commission sent by this Department (o Southern
Now Jorsoy, to examine into the possibilities of heet culture
in that geotion for the manufacture of sugar, have returned, |
and report that, while the experiments mado lnst yoar were |
not pecuninrily successful, yet it is decided that the elimate
is favorablo, and that the soil can be made so. At present, |
n large amount of the sugar used in this country is im.
ported in the erude state, and therefore considerable interest
should be taken in this matter, so as to avold the loss of the
large nmounts of money aununlly sent out of the courtry to |
pay for the imported article,  Under the efforts of the first
Napoleon the manufacture of beet sugar beeame thoroughly |
established in France, and there seoms no renson why it
ghould not be as successful in this country.

THE GEOLOGICAL AND GEOGRAPHICAL SURVEY,

Dr. Hayden, the director of the above important work,
has prepared his annual report to the Secretary of the In
terior, of his operations during the past year. The most im-
portant of those in the fleld have been referred to from time
to time in my previous letters. Of the office work, not so
much has been said, although equally important, as but for
it the world at large would remain ignorant of the results
of the investigations carried on in the field. The publica-
tions of the survey during the past year have been quite
numerous, consisting of more than 10,000 pages quarto, pro-
fusely illustrated. The reports, which are in an advanced
stage of preparation, are two quarto volumes on the verte
brate fossils of the West, one on the fossil insects, and an-
other on the rhizopods. The atlas of Colorado will be com-
pleted about February, 1878. The tenth and eleventh an-
nual reports of the survey are well advanced, and will be |
printed and ready for distribution before the close of the reg-
ular session of Congress. The work of publication has been
much delayed by the cutting off for the lnet two years of the
amount heretofore appropriated for engraving.

THE SIGNAL SERVICE.

From General Myer's report, it appears that 159 stations
have been maintained during the year to fill the system of |
stations of observation from which reports are deemed ne- “
cessary to enable proper warning to be given of the approach |
and force of storms, and other meteoric changes, for the

benefit of the agricultural and commercial interests, From

the data thus obtained, 1,095 tri-daily reports, known as the

‘“Synopsis and Indication,” have been furnished for publi-’
cation. These are based on the observations telegraphed

in cypher from the different stations to the headquarters, |
where they are spread upon seven charts for study, from the

result of which the “Synopsis and Indications” are sent |
out. The average time, elapsing between the moment at
which the instruments are read at the outlying stations to
that at which the reports are telegraphed to the press, has
been one hour and forty minutes. Notwithstanding the lit-
tle time thus consumed, but a small portion of which is
given to considering the reports and making ready the ““ In-
dications,"” their truth has been veritied to be on an average
at the rate of 86°19 per cent, and it is hoped to bring the
average as high as 90 per cent. Cautionary signals are now
displayed at 47 different ports and cities, and of these, 78-01
per cent have been reported as justified. In addition to
these reports and cautionary signals, by an arrangement
with the Post Office Department 6,264 ** Farmers' Bulletins’
are distributed and displayed daily in as many different post
offices, for'the benefit of our agricultural population. The
service has now in its care, and operated by its force, no less
than 3,200 miles of telegraph lines,

From these figures some idea of the amount of work that
has to be done by the signal service may be had. The im-
portance and usefulness of it is now well known by every
one, and it is hoped that our rulers, with their economical
notions, will not decrease the facilities now possessed by it,
but rather increase them, as General Myer requests. The
late fearful calamity of the loss of the Huron might have
been avoided hiad proper attention been given to the caution-
ary signals; and there is no knowing how many lives nor
how much money has been saved by those who have heeded
thelr warnings, nor what losses may be ecaused by limiting
the operations and usefulness of the service,

THE LIFE-SAVING STATION.

The disadvantages of too close economy may also be seen
in this service, From a Jdesire to save money, the stations
on the const where the Huron was wreeked are not manned
until the 1st of December, and the stations are not about
half the number actually required. Tt is believed by the
head of this service that if the stations had been manned, al-
though it is probable no boat could have reached the vessel,
that by the aid of the shot line, which would reach double
the distance the vessel lies from the shore, many, if not all,
of the lives of the crew could have been saved. * If the sta-
tions had been manned, as they would have been but for the
false economic ideas now prevailing, the discovery of the
wreck would have been made shortly aftor the vessel struck,
0% i constant patrol is kept up along the beach every night,
and immediate attempts to help the crow could have been
made.  Instead of this immediate discovery and reliof, seven
and a balf hours elapsed between the striking of the vessel
and the discovery of the wreck, during which time there is
no doubt but that a resolute crow trained to the service
could have rendered such efficient help as would probably
have saved n majority, if not all, the lives lost on the il

useless for us to try to compete with the cheap labor of

MORTALITY OF THE NEaho,

A recont roport of the Board of Health of this ity ealls
attontion to the alarming death rate of the negro population,
From the statistics, which are kept with great care, it ap
pears that, while the death rate of the white population is
only 1827 per cent, that of the colored is as high as 4450,
Of 119 still birth investigations by the sanitary inspector,
107 were colored, while, reckoning according to poptilation,
the still births would be as 23°77 of the black to 81:04 of the
white. This heavy death rate is not confined to this city,
but s equally well known in other parts of the country to
those who take an interest in the wellfare of the colored peo-
ple. Mr. Redficld, the well known correspondent of the
Cincinnnti Commercial, contends that the race is doomed to
extinetion, and, to sustain his view, states that from 1850 1o
1860 the rate of increase of our colored population was 25
per cent, but that in the succeeding ten years the rate foll to
10 per cent; and as many reports concur in showing that there
arc more deaths than births among these people, it seems
probable that our next census will show an sctual decreass
in this class of our population. This excessive morte lity
among them in this city is, no doubt, owing mainly to their
great ignorance of sanitary laws; the overcrowding of their
houses, ten or a dozen frequently occupying one small room;
their living, as a majority of them do, in filthy back alleys,
and in huts utterly unfit for human habitation: their irregu-
lar mode of living, half starving frequently, and then, as
soon a8 a little money is procured, as the result of some
chance job, spending every cent in a feast for the day, with-
out a thought of the morrow; and, lastly, to their radically
weak constitution, which causes them, as soon as any serious
sickness touches them, to give right up and die off like rot-
ten sheep.  Outside of the cities they do not probably suffer
s0o much from overcrowding as they do in them, but other
causes step in and overbalance the point,

Washington, D. C.
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OCCARIONAL,

Locomotive Economy.
To the Editor of the Soientific American :

The query Is often made”as to what can be done to ren-
der the locomotive more efficient. Letters are frequently
received asking for an opinion upon some detail pertaining
to the improvement of this machine.

As to its general arrangement, with its horizontal eylin.
ders and outside connections, the modern locomotive cannol
be much improved probably. But while it requires some

Ibs, pressure to the square inch in the boiler to realize
an average maximum of 70 or 80 Ibs. to the square inch
against the pistons, it is quite clear that there is a chance for
some improvement in its supply apparatus between the
steam chamber of the boiler and the pistons. It is of course
well known that the nearer the initial or maximum pressure
in the cylinders can be made to approach the boiler pressure
the greater the economy and efficiency of an engine. As
the supply apparatus is now proportioned and arranged,
there is a steam pipe some ten feet long and five inches in
diameter (more or less according to the size of the engine)
between the throttle valve and the cylinders, which must be
filled with steam every time the throttle valve is opened be-
| fore the steam can act upon the pistons; all of this steam
(some two or more cubic feet) must of course be discharged
at the exhaust nozzle with that in the cylinders as often as
the throttle valve is closed.

The amount of steam directly lost here, in addition to the
loss from low effective pressure, must depend upon the fre-
quency of starts and stops and upon the degree of expan-
‘ sion the steam has attained when discharged; but the chief
‘loss is in the low percentage of the Loiler pressure utilized.
If an auxiliary throttle valve for common use were placed
near the cylinders, und the steam pipe enlarged and kept
fully open to the steam chamber of the boiler during work-
| ing hours, as high as 90 per cent of the boiler pressure could
doubtless be made effective, instead of 60 per cent as now,
In other words, from 20 to 80 per cent less boiler pressure
would suffice for doing the work of the engine. The saving
of fuel would, of course, be in like proportion.

. G. WooDWARD.
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The Keely Motor Deception.
To the Editor of tha Scientiflc American: .

I notice in some of my exchanges that * even the Sciex
TiFie AxericAN was deceived by the Keely Motor.” Now
as I have never seen where you have oven ventured a suggoes-
tion of the possibility of the success of a machine so wholly
at varisnce with the known laws of natural philosophy, 1
would be pleased 1o see your position from irst to last
clearly proclaimed. 8 H. H.

Our correspondent cannot be a very attentive reader of
the ScrexTIFic AMERICAN if he supposes that we have en-
dorsed or supported so gross and palpable a deception as
the Keely Motor. He will ind our views sufficiently eox-
pressed if he glances over some of our back numbers,

Effoct of Glycerin upon Fermentation,
Munk has observed that if cheeso be added to.
of milk sugar, and enough carbonate of sods added
a distinctly alkaline reaction, and then mixed with a
volume of pure glycerin, neither lactie nor butyr
tation results for three wecks, even at a
C., whereas without the glycerin the forn
acid can be recognized in 11 or 12 hours. S

fated vessel,

of glycerin meroly postpone fermentation. )
The spontancous fermentation of milk is

g =




‘checked by glycerin, The addition of } glycerin at a tom.

~tarded by glycerin. A sugar solution containing fresh beer

-
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perature of 60* to 68° provented the milk from souring for 8

or 10 days; even 2 to 24 per cent retarded it essentially at

00° 10 70% A larger addition of glycerin, § or §, had retard.

ed it 6 or T weeks. The higher the temperature the more
n I8 required for the same effects,

The aleoholic formentation of the carbo-hydrato (s alvo ro.

yeast and an equal quantity of glycerin had not given off
any oarbonie neid at the end of 48 hours,

Munk hos also studied the effect of glycerin upon the de.
composition of amygdalin by emulsion.  This action belng
much more energetio requives more glycorin to stop it, By
adding 2 volumes of glycerin to n mixture of emulslon and
amygdalin, in which prussic acid would othorwlse form ina
few minutes, its formation was delayed 7 bours, and wus
glower afterwards than otherwise,

Finally, it was established that the diastatic action of pan-
creatio julce upon starch paste was retorted by glycerin, —
Industrie Blitter.

PP —
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SOME CURIOUS METHODS OF BORING TAPERS,
With the old-time method of setting alathe to bore n taper
by setting the upper slide of the slide rest out of parallel
with the bed of the lathe, overy machinist is of course

familiar. That method has been superseded in Iathes where
many tapers requireto be bored
or turned by fixing the head and
tail stocks upon a bed, which in
turn swings by means of a verti-
cal pin pivoled in a closely fit-
ting hole provided in the lathe
bed proper, so that from that
center the bed or plate upon
which the head and tail stock
stand will swing out of parallel
with the lower bed upon which
the carringe slides. The advan-
tage of this device, which is com-
ing largely into use in the Eastern
States,is that the center line of the
lathe centers stands parallel with
the work instead of at an angle to
the same, a8 is the case when the
upper part of the tail stock sets
over, a8 {8 80 common in ordina-
ry lathes. The advantage of the
new plan is that the centers do
not wear large orget out of

Scientific American.

its bore l.)eln( set parallel with the lathe bed by placing »
piece of iron in the lathe centers and sotting the bore of the
casting true with it by means of » plece of fron wire used as
o gnuge.  Then a lntho center, ¢, was fastened in one of the
radial slots of the lathe face plate, the conter line of this
lathe conter being made to stand parallel with the surface
line of the bore of the casting or eylinder The bar, b, was se-
cured, the centor was screwed by a nut on its end firmly to
the lathe face plate, and the boring bar was secured firmly
by o lathe dog, G, to the driver in the Intter, also bein;(
bolted firm to the luthe face plate 5o us to prevent the bar,
b, from turning upon its own contors, A feed motion or
goaring was provided to the bar as follows: The feed screw,
{, was provided with bearings afixed to the boring bar at
each end, and on the dead center end which protruded
through its bearing n small gear wheel wus keyed.  Another
and suitably sized gear wheel was fastened on the dead
conter of the lathe so that the revolutions of the bar caused
the foed screw to revolve in the usual manner, thus feeding
the tool as thelathe revolved.  The result was that s cone of
unusual proportions was bored true and smooth at a slight
expense, and throughout the whole operation no special care
wis needed, excopt to have the lathe center fastened to the
face plate of the luthe pointing dead true to the center in the
lathe tail stock, beenuse any deviation from the center of
motion in the dead center, O, would cause the boring bar to

true, and therefore the truth of
the taper with the parallel parts
of a piece of work may be de-
pended upon, no matter which
part of the work was finished
first or last. It sometimes hap-
pens, however, that a job will
present itself which is not provi-
ded for in the construction of any
ordinary lathe or machine; and
here it is that the inventiveness
of the workmun is called upon
to devise some means of doing
the job without an undue expen-
diture for machines, tools, or ap-
pliances; and two noteworthy
instances of such examples are
presented in our engravings.
That shown in Fig. 1is a case
in which it was required to bore
a taper casting for a cylinder for
grinding pulp. It was about 8
feet long, the bore being 40 inch-
es diameter at one end and 12
inches at the other, The small end necessitated the
use of comparatively a very small boring bar and bhead,
while the length demanded a strong stiff bar so0 as to
bore the cone true and smooth throughout. The workman
took n 6 inch iron shaft, see b, Fig. 1, its length being 9 feet
6 inches, turned it true and parallel, and cut in ita keyway
from end to end for the feather preventing the head from
revolving upon the bar from the pressure of the cut and re
lieving the feed screw of pressure.  For a boring bar head
an old eccentric was employed, a gib key being used so that
it could not slide out from the eccentric while sliding freely
in the keyway of the bar. The feed screw wus made of o
piece of 1} round iron, the thread being cut by n common
die of & bolt machine, and the serew was straightened after
being cut, A common square nut was attached to the side
of eccentric head (see Figs. 1 and 2) by a small machine
serew, the nut being placed g0 a8 to push and not pull the
eccentric when at work. A hole about 1} inch dinmetor was
drilled through the cccentric for the feed scrow to poss
freely through, so that the irregularities of he feed serew
were not felt on the bar, the put being loft able to slide a
little freely in any direction to also accommodate defeets in
the feed serew, the machine screw before mentioned merely
serving to prevent the nut from turning around upon the
eccentrie head, or the head from moving forward in case the
tool lost the cut in any part of the bore of the cone;and in
this way was a suitable boring bar improvised. The conical
eylinder, a, in Fig. 1, to be bored throughout ity whole longth,
was then laid upon the suitable wooden blocks e, ¢, and se-
cured with bolts and nuts to the lathe bed, d, the conter of

be too tight in one and too loose (between the lathe centers)
in another portion of each revolution,

The second instance referred to was as follows: In cases
where it is of great importance to prevent the end play of
journals in bearings, it is not unusual to have the journals

either ball-shaped or else V-crowned. In the instance under
consideration the journal was of this latter form, as shown in
Fig. 3, and the journal box was of the form shown in Fig.
4, in which it will be noted that the brasses, A and B,
have flanges fitting outside the bore as shown. Now the
ordinary method of doing such a job would be to chuck the
box on the face plate of the lathe, setting it true by the circle
(marked for the purpose of setting) upon the face of the
brasses and by placing o scribing point tool in the lathe tool
post and, revolving the box, making the circle run true to
the point which would set the box one way, and then setting
the flanges of the box parallel with the face plate of the
lathe to st the box true the other way: to then bore the box
half way through from one side and then turn it round upon
the fuce plate, resot it and bore the other half; thus the taper
of the slide rest would not require altering.  This plan how-
ever is a tedious and troublesome one because, as the flanges
protrude, parallel pieces have to be placed between them and
the lnthe face plate to keep them from touching; and as the
surfaces of the casting parallel with the faco plate were not
trued up, packing pieces of paper or tin as the case might re-
quire bad to be placed between the box and the parallel
strips in the necessary places; and under these circum-
stances, ordinary ones as they are, toset the box and to unset
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other side becomes s tedious and difficult job. While several
of the men were studying how to obviate the difficalty, one
of the workmen offered to take the job contract for a price
that was thought ridienlously low ; but when he had the froot
end of the first box bored, the secret was found to be that he
had discovered a way to avoid the second chucking, which
was a8 shown in Fig. 5, in which A represents the lathe
chuck and B is a sectional view of the bearing chucked
thereon, ¢, o belng the parallel pieces. Now it will be ob-
served that the plane of the cone on the front end and on
one side stands parallel with the plane of the cone on the
back end at an exactly opposite dismeter, ax shown by the
dotted lines, D and E, If then the top slide of the lathe rest
be set parallel with those lines, we may bore the front end
by feeding the tool from the front of the bore to the middle
a8 marked from F to G, and then, by turning the turning
tool upside down, we may traverse or feed it along the line
from H to g, and bore out the back half of the double cone
without either shifting the set of the lathe rest or chucking
the box after it was once set; and this was the workman's
secret and very successful it proved to be. Another work-
man in a different shop adopted for a similar job the plan of
boring the front end as usual, and then, crossing the lathe
belt, he ran the lathe backwards, used a tool with the face
up as usual, to bore the back half of the box. This plan had

it after boring one slde and reset it quite true to bore the

the ndvantage that he could see the tool cut and perhaps
work to a little better advantage
in that respeet; but this was more
than counterbalanced by the
trouble entailed in lacing and un-
Incing the belt to cross it (for the
lathe had no reverse motion),
and the liability of the chuck
to unscrew, unless indeed it
be provisionally fastened.

In lathes not having a com-
pound slide rest, the deviceshown
in Fig. 6 is almost invaluable for
boring small conical holes or in-
deed for parallel ones if no ream
er or standard bit is at hand. A
is the running Jathe center, and
B the dead center. C is a man
drel placed between the two cen-
ters and having a keyway run-
ning along it as shown, the end
at A is made square to prevent
it from revolving with the lathe
head and to hold it against the
pressure of the cut by applying
a wrench there. D is a sleeve, o
neat working fit upon the man.
drel, ¢, and is provided with a
feather, a good sliding fitin the
keyway of ¢, the duty of the
feather being to prevent the
sleeve, D, from revelving from
the pressure due to the cut.
Along Dis cut upon its circum-
ference a slot to receive a boring
tool; to feed the sleeve, D, a
piece of steel is fastened in the
tool post and the end of it pro-
jects in the annular groove
shown at one end of D. The
amount of taper is of course re-
gulated by the set over of the
lathe tail stock. This device is
so much stiffer than a boring
tool that it produces a much bet-
ter job and will take a heavier
cut, nor is it so liable to spring
away from the cut.
e —

Population of the World,

According to recent careful computations, the population
of the world is 1,428,017,000, or 28 persons for every square
mile. The following table shows the populations of the
great divisions of the earth:

Europe. . ...oen. 800,178,800 | Australia........ 4,748,600
ASIR. o 0vnvne onee S24.048.500 | America......... 85,519,800
Africa..ccceenae 109,021,600

Tte combined populations of 1876 exceed those of 1875
about 27,000,000. The inhabitants of different States of
Europe are divided as follows:

Germany. ... ..« 42,723,000 | France... .......
Austro-Hungary.. 87,700,000 | Great Britain

Switzerland .. .. 2,600,147 |Spain............

Holland ... «.vv. 8,500,527 | Portugal ... e

Belgium .oooei 5,896,634 | Ttaly... .........
Luxemburg. .. ... 205,158 | Turkey in Europe. 8,500,000
RUSSIA «©0noes «cs 71,780,980 | Roumania ... .. 5,073,000
Sweden.cevees o 4,388,201 | Servia ...c. ... 1,377,078
NOFWARY +cov 0o 1,802,882 | Montenegro ... ... 190,000
Denmark . ovevvs 1,008,000 | Greece .. ... ... 1,457,804

The population of Turkey in Europe, Asia, and Africa
reaches 47,000,000 souls, of whom 20,500,000 are divided be-
tween Egypt, Tripoli, and Tunis, Asia bhaving 13,000, The
population of the Russian Empire is estimated at 85,556,000,
or 900,000 over the population of 1875. The population of
the British Indies numbers 289,000,000, that of China 405,-
000,000, and that of Japan 33,299,015. London bas 3,450,428
souls, Paris 1,851,792, New York and Brooklyn 1,535,622,
and Berlin 1,045,000,
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IMPROVED SCROLL BAWING MACHINE,

The annexed engraving represents an accurate and durn:
ble seroll sawing machine, highly finished in all its parts.
The table is black walnut, 24 feet long, 13 feot wide, and 1
inch thick. It is ornamented with a heavy moulding, and
a caso is provided holding two drawers with locks
and koy,

The machine will saw material up to two inches
thick; it saws under the arm seventeen inches. The
logs, treadles, and arm are cast fron, and the spin-
dles and shaft are of gteel.  The spindles are bored
so that long saws can boused without bushing thom
off. The machine operates with a fast, steady, even
stroke, and straight up and down. The saw blades
are strained equally at all parts of the stroke. The
machine occupies no more room than a sewing ma-
ohine, and is very light running It is well adapted
for the uses of carpenters, joiners, cabinet and pat
tern makers, and amateurs,

For further particulars address W. E. Lewis,

Cleveland, Ohio.
. >

THE DENNEY WASHING MACHINE.

The accompanying engraving illustrates a wash-
ing machine which is claimed to be well suited for
use upon the finest articles of wearing apparel, or
other domestic goods. The two washing rollers
are about four inches in diameter, and are corruga
ted; the rounded ridges formed upon the top roll
fit into corresponding grooves in the under roll; a
gleeve, A, of pure vulcanized India rubber fits tight
upon the toproller. To prevent its getting loose by
stretching under the severe pressure, there is applied
to the top roll a narrow strip of cloth which is in-
serted in the rubber near to each end of the sleeve;
lines of perforations extend lengthwise of the sleeve,
directly over the groove formed between the round-
od surfacec. An endless band, B, rests upon the
upper surface of the under roll, and passes down
at quite an angle around small carrying rollers at
the lower corners of the frame, and crosses under-
neath the machine; this band is made, like the roll
cover, with narrow strips of cloth near the edges,
snd is perforated also, The roll cover and band are
made of pure rubber. The pressure is applied to the top
roller by a rubber spring, which is encased in a chamber,
and acts upon a suitable bearing protruding from the same
which rests upon the roller shaft, The amount of pressure
applied to these machines ranges from 60 to 75 1bs; and yet

from the peculinr adaptablity of the rubber, it is stated that
the machine operates easily, runs smoothly,, and makes lit-
tle or no noise in running.

The clothing passes between the two elastic surfaces, and
the action of the rolls is such that the water and air which
enters the channels in the under roller is forced in jets

through the body of the goods. The articles can be pussed
entirely through, past the rolls, and are car-
ried back by the band, thus washing each
piece out 1o the end without continually drop-
ping down into the tub,

For further information address the manu-
facturer, Mr. 8. L. Denney, Gap, Lancaster
county, Pa.
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IMPROVED OSCILLATING GRATE BAR.

The new grate bar ilustrated herewith is
claimed to be adapted for burniog any kind
of fuel with but little loss, to be durable, casi-
Jy mansged, and casily cleaned, Each bar
consists of an axis, A, Fig. 1, from which
wings or lugs radiate. In the wings are slots
or holes, as shown in the illustration, which
are 8o armnged that the apertures do not come
opposite each other, so that the fuel that
falls from the wings of one bar Is caught by
the wings of the adjoining bar, without stop-
ping up the passages.

The sbafts of the bars project, and upon
said shafts the bars work freely.  The levers,
B, Fig. 2, fitover the ends of the shafts; and

DENNY
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attachod to the bars, and just Inside the levers, aro ratohot
wheels, O, having six teeth, A pawl, D, on each lever, on
gages with these teeth and gives the bar an intermittent ro

tary motion when the lever is oscillated back and forth, The | carbon
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Origin of the Carbon In Plants,

It haw long been known that the green parts of plants aro
able in sunlight to decompose earhonie neid and absorb tho

To decide the question whether plants can take up

lug, E, on the lever acts as a support to the pawl and re-/carbon in any other way than through their lesves, J, W

LEWIS' IMPROVED SCROLL SAWING MACHINE.

ceives the thrust. The connecting bar, F, unites all the
levers and extends back to the boiler room where it is at-
tached toan upright hand lever.

These bars are placed in furnaces in various ways. When
the furnace is constructed with a view to their use, a long,
narrow opening may be left in front underneath the furnace
doors, and at the back end of the furnace a support is placed,
provided with holes a proper distance apart to receive one
end of each bar, After the bars have been placed in position,
a similar support can be slipped on over the front ends of the
bars, thus securing them firmly in their places, and closing
up the opening. The bars thus placed cannot be moved out
of position, nnd can be readily inspected. In the case of a
locomotive or portable engine furnace, the supports may
rest on projections on the inside of the firebox, or be bolted
on the lower edge of the same. When used on locomotives
a lever extending up into the cab enables the fireman to op-
erate the bars to clear the fire of refuse or to dump the en-
tire contents of the furnace. This bar is also specially adapt-
ed 1o use in stoves, us it enables fuel to be used which would
drop through ordinary grates.

The rotary motion of the bars is claimed to break up and
discharge all clinkers and dross by crushing them botwoeen
the lugs or wings. By continuing the rotary motion the
grate becomes, in effect, a dumping grate, and the whole
contents of the furnace can be discharged,

The bars being set so that the wings or lugs overlap to a
greater or less extent, as may be desired, they form a con-
tinuous fuel table, so that finely divided coal, sawdust, tan
bark, ete., can be burnt, as it is almost impossible for it to
jpass through without being caught by the lugs or wings on
the adjoining bars,

For further information, address Messrs, Denny & Ruth,
patentees, Circleville, O,

- s r—
A 6oop bell metal consists of copper 100, tin 20 parts,

& RUTH'S IMPROVED GRATE BAR,

Mollundertook s series of experiment, which led to
he following results: Leaves and parts of leaves
kept continually in a place froe from carbonie acid
never form any perceptible quantity of starch, even
if in immedinte contact, by n\(~|"ur underground
parts of the plant, with an nimosphere much richer
in carbonic acid than the air, Hence the excess of
carbonic acid that is at the disposal of any portion
you choose of a plant, never causes the production
of a perceptible quantity of starch in a leaf or part
of leaf united to it, if the loaf is kept in a spuce free
from carbonic acid. The formation of starch in a
lexfin open air is not perceptibly hastened when
any other part of the same plant is in a place con-
taining more carbonic acid than the atmospheric
air. The carbonic ncid at the disposal of the roots
of a plant, in the soil, neither causes the formation
of starch in a leaf excluded from carbonic acid nor
perceptibly hastens it in those in the open air,

REVOLVING BOOT AND SHOE HEEL PROTECTOR.

The annexed illustration represents an ingenious
device which serves the double purpose of protect-
ing the heel of the boot or shoe, so that it cannot
be worn away unequally, and also of preventing the
wearer slipping upon ice. It also, by affording an
elastic cushion to the foot, renders walking easicr
and less fatiguing,

It consists of a circular metal or rubber plate hav-
ing a dovetail flange. Inside the latter a rubber disk
is inserted, and through the center of the disk is an
aperture with a metal conical lining. Through this
opening the fastening screw which enters the heel
of the boot passes. The screw is forced in just tight
enough to enable the plate to be revolved by hand,
$0 that when the wearer walks it will be caused to
rotate of itself, and in this way the wear on the
India rubber pad will be equalized. When the head
of the screw is forced into the conical aperture, the effect
is to expand the rubber pad under the flange, thus causing

the former to be tightly secured in place. When the rubber
is worn out another disk may be inserted at small expense,
and without renewing either plate or screw.,

Among the advantages specially claimed
ror the device not mentioned above are that
it tends tosupport the ankle and to keep the
foot ereet; it will not mark or soil floors, ofl.
cloths, or carpets; it gives a neat fimsh to
the shoe, and is furnished at less expense
than that ordinarily involved in re-heeling the
shoe. Twelve sizes of the protector are man-
ufactured, and it is sold with the necessary
umplements forapplying it. Patented through
the Scientific American Patent Agency, For
further particulars, see our advertising col-
umns and address the Massey Revolving Shoe
Heel Co.. $24 Broadway, New York.

ol

Tue new pipo line between Great Belt and
Pittsburg was lately finished. It is thirtysix
miles long, and will supply twenty-eight re-
fineries in Pittsburg, all owned by the Stand-
ard Oil Company. -

B R L T — s
& Tue *“ hygroscopic flowers,” as indicators.
of damp or dry weather, do not appear o be.
very modern. They were used as carly as 1799,
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THE BANDED CHERSYDRUS,
The achrocorde or banded chersydrus is & curious aqua-

Testing Lubrieating Olls tor Acids,

!
‘ That s small quantity of fatty acid in oll renders it unfit

tic serpent found in the bottoms of marine crecks and for lubricating purposes I too well known o need repeat
mouths of rivers on the borders of the sea, in the viclnity Ing, but how to ascertain its presence before irreparable |

of Malacea, the bay of Manilla, Coromandel, Java, Suma- | injury has been done is o more difficult problem.  Dr

Wi l

tra, New Guines, and gonerally along the const of southern | derhold proposes the following simple method of testing for
Asin. The fishormen frequently cateh them on their lnes, | ackds, namely, its nction upon suboxide of copper, or red |

not willingly, as the fangs of the
reptile are provided with a dead.
Iy poison. It s distinguished
from other serpents by belng al-
most entirely free of scales. The
body Is covered with grin-like
particles insorted In the thin and
wrinkled skin. Those on the
back project slightly in the cen
ter, and those on the stomach
aro pointed. The median line
is marked out by two or three
ranges of scales placed at angles,
The nostrils can be closed with
a membrancous fold. The tail
is flat and compressed, resemb-
ling an car blade, The body is
generally banded with black and
white oval rings, the tail is spot-
ted with white, and the small
head is brownish. Some speci
mens bave yellow or brown
bands. They are classed by
some among the sea serpents,
aud by other among boas.
oo
Preservation of the Dead,
The corpse of the great Italian
republican, Mazzini, was petri-
fied by the method invented by
Sefior Gorini, of Lodi. Recent
travelers say thal it proves en-
tirely successful, the features of the eminent agitator pre
senting no visible alteration. and the l‘Xpl’('.“i;)" well pre-
served, as he reposes in his tomb, which is open to the in-
spection of visitors. Sefior Gorini has not revealed the se-

cret of his method, but has taken measures to give it to the

public at his death,

- - ——
STORKS EATING YOUNG RABBITS.

Our engraving represents a hungry stork making his

breakfast off of an unfortunate young rabbit. It is not
often that the bird captures such large prey, but probably.
while searching the thick gra-s with its bill partly open, ;.,
is its curious habit, it encountered the rabbit and pounced
upon without stopping to consider the difference between
young rabbits and field mice, The latter, together with
snakes, toads, frogs,
and large insects,
constitute the
stork's ordinary
food. The unhappy
victim is not gorged
instantly, but is
carried off to the
margin  of some
pond whereits cap-
tor shakes it and
beats it with its
bill until it is re-
duced to a proper
condition for easy
gwallowing, Then
the meal is dis-
patched in a gulp
or two, and the bird,
which possessesan <
enormous appetite,
resumes its hunt-
ing. The stork’s
favorite food is
eels, which it cap-
tures with great
dexterity. Nospear
in common use for
taking that fish can
more effectually se-
cure it between its
barbs than can the
stork’s mandibles,
A small eel, des-
despite its lightning
movements, has no
chance of escaping
when once aroused
from its lurking
place by a stork,

| known, so that an oil which is not turned green by the cop-

THE BANDED CHERSYDRUS.
oxide. If the red oxide is not at hand, the copper scale url
ash of the coppersmith may be employed, as it contains this
sub-oxide. Either of these substances is placed in a white
glass vessel, and covered with the oil to be treated. If the
latter contains & trace of acid, or any resinous acid from ros-
in oil, with which it may have been adulterated, the oil
soon turns green, and that too nearest the copper scales, A
gentle heat hastens the reaction, which, in the cold, requires
from. 15 to 30 minutes. The test is extremely delicate, and
cannot resuit in any doubt or error to those who use it for
the first time. The author states that it is superior in accu
rucy, relisbility, and simplicity, to any method previously

per scale can unhesitatingly be pronounced gbsolutely free
from acid. If there be but little acid present the green color

o ~

- — Cae S

STORKS BATING YOUNG RABBITS.

—

Feace and Prosperity in Holland.

The Department of State has received a report on the socia)
and political condition of the Dutch from the Minister of
the United States 10 the Hague. As an illustration of the
carefalness and steadiness of the Duteh, the Minister says
that there has not been a bank fallure in Holland during the
Inst forty years, and that the psper money of the banks dur-
ing that time has been equal to
gold. In regand to fire insurance
companies, there is no such thing
as a fallure ou record, and, while
the rate of insumance does not
average more than half of one
per cent, the companies are in
the most flourishing condition,
realizing twelve to sixteen per
cent per annum. First class rail-
road travel is only one cont per
mile, and yet the roads pay good
dividends. Pilfering officials are
scarcely ever heard of, and when
they shock the nation by turning
up, they are severely punished
and forever disgraeed. No froe
passes are granted, and managers
and directors have no power to
pass anybody over the roads free.
All must pay the public rates,
Dishonesty of any kind, or failure
in business, means public dis-
honor, and utterly bars the dis
honest from any future public
consideration. Four millions of
people live within an ares of
20,000 square miles, a fact un
precedented in any other coun-
try; and all sppear to be happy,
prosperous, and contented. The
secret of this prosperity lies in
the fact that all live within their income, and that industry
and honesty are principles so firmly established that their

§r 7, N

violation is looked upon as sn outrage on the national char-
.cteristics.
— —— - — -
Cape of Good Hope International Exhiblition,

It has been officially announced from the Cape that a sec
ond International Exhibition is to be opened in Cape Town
in April, 1878. It appears that the success of the first ex.
hibition was sufficient to cause a demand for a repetition on
a larger scale, especially as regards machinery, implements,
and other matters employed in agrieniture. This subject
was, thercfore, lnid before the Assembly, & committee wus
appointed to examine the petition and statements presented,
and in reporting thereon it recommended the Government
to subscribe a sum
not exceeding o
thousand pounds,
in aid of the com-
ing exhibition: “It
being of opinion
that the enterprise
and energy which
has accomplished
so much for the
colony should be
encouraged and as
sisted,” ending
with the recommen-
dation above quoted
as ‘‘in return for
the advantages al-
ready derived.”

During the Iast
few years there has
been a marked in-
crease in the com-
merce of the Cape,
for it appears that
the imports of the
cclony increased in
value from less than
two millions ster-
ling in 1866, and
little more than two
and a half millions
in 1871, to £5,781,-
819 in 1875, while
the exports had
grown in the same
time from two and
a half to nearly four
and a quarter mil-
lions; and as there
are no manufac-

In Europe the stork attaches itself to man and his ha- | is fainter, by more acid, intenser, sad if rosin has been added | tures of any importance carried on in the colony, the ex-

bitations, building hugo
tamely walking round the streets,

nests on tops of housos, and

it is bluish, The chemical reaction is this

about fish markets, where it finds no lack of subsistence metallie coppor; tho former then combines with the acids to
form greenish blue salts, that dissolve more or less in the | ability of this rapid growth of the trade with our South

in the offal,
_— e —_atro— - — -

oll and impart their color to it.  The oxide of copper does

EpucaTion, ns defined by Aristotle, means an agency for | not answer as well us the sub.oxide,

the implanting of sound and virtuous habits,
would satisfy bim for a moment,

Nothing olso |

@ — -
Brass cnstings shrink jth ineh to the foot, in cooling,

The free vege- | ports consisting of mw material, horses, cattle, and sheep,
It especially parades table and fatty aclds separated the sub-oxide into oxide and | copper, ore, tallow and skins, and from Natal, sugar, arrow-
root, pincapples, indigo, coffee, ete., there seems no probe

African colonies bolng arrested.

The figures reforring to reports given above do not in-
! I g

elude dismonds, which are principally sent in letters or par-
cols, and of which there are no custom house returns; the

e
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amount to the present time is estimated at about twelvo

millions,

Scientific dmericun,
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a small distance from, the outline of the design. It is cut
and laid upon the first piece and made to adhere by pressing

The exhibition of the coming year is introduced under the /it down slightly.

special patronage of Sir Bartle Frere, Governor of the colo-

ny. Its programme includes almost every article of export:|
l condi-

Class 1. Preserved meats, {ruits, vegetables, ote.,
ments, preserves, wines, beer and spirits, corn, flour, cte.

Class 2. Chemicals, perfumery, medicines, surui.(-ul npph—;
colors, inks, var-|

ances; oils, soaps and candles, paints,

nishes, glue, starch, blue, black lead, cto. ; surgical and den-
tal instruments and appliances; tanning matters, disinfec- |

Olass 8. Furniture and uphol-
reelain, earthenware, houschold
11 kinds; sewing, washing, and

tants, insect destroyers, cte.
stery of all Kinds; glass, po
utensils, and small wares of a
other domestic machines; toys and games; writing-desks,
work-boxes, ote.; shop fittings, show cases, ete. Class 4 in-
cludes all kinds of clothing and fabrics. watches, plate, and
jewelry. Class 5. Vehicles, tents, and anything connected
with traveling, emigration, and camp life. Class 6. Tools,
cutlery, and needle goods, Class 7. All the machinery and
materials of construction. Class 8. Agricultural implements
and materials of all kinds. Class 9 is devoted to science and
education, and includes books, maps, printing machinery,
eote., instruments, apparatus, and materials, Class 10 em
Braces tohacco, cigars, ete.; aérated water apparatus, beer
engines, ete. ; ropes, cordage, boats, ete.; fire extinguishers,
and papier maché ornaments.
—_— e r———————
The Wreck of the U, S. Steamer Huron.

The United States steamer Huron, an iron gunboat of
1,020 tons measurement, recently, during a heavy storm, ran
ashore at Kitty Hawk, on the coast of North Caroiina, some
35 miles south of Norfolk, and was totally wrecked. Out

of 138 persons on board, but 34 are known to have been |

caved. The disaster occurred during the night, and only
about twelve hours after the ship had sailed from Norfolk.
The cause seems to have been the entanglement of the vessel
in a shorewise setting current which carried her nearer land
than her navigator supposed her to be. The heavy sea pre-
vented accurate sounding, and the dense fog rendered the
shore invisible, so that the first intelligence received of the
ship’s peril was her contact with the bottom, which was fol-
lowed soon after by her bilging.

The large proportion of lives lost will give rise to the
question of what means of safety the vessel was provided
with, and why the same were not of more avail. It seems
that there were a few cork jacket life-preservers—articles of
great rarity on board of a man-of-war—but beyond these
there were a small balsa life-raft, which proved of little util-
ity, and the boats, which were of none, as they were unable
to live in the surf. Although the wreck was quickly known
to people on shore, and a large crowd gathered on the beach,
no method of communicating with the wreck was at hand;
while the crew of the stranded vessel, although abundant
time seems to have been afforded, were unable to get a line
ashore. Although numerous devices have been suggested
for sending ropes to land from wrecks, notably by kites, it
would seem that still simple means of communication are
necessary. A new adaptation of men-of-war's cutters asun-
sinkable and uncapsizable life-boats would be of utility.
The arrangement must be such that the space in the boat
necessary for transportation of men, provisions, ete., is not
cumbered with large air cylinders or similar devices, nor
must the arrangement be such as will interfere with the or-
dinary every-day use of the boat. A life-preserving jacket,
which might also serve as a waterproof dress in bad weather,
might also be a useful device, and if such were invented, of
sightly appearance and capable of easy storage, the Navy
Department could be asked to consider the propriety of its
being made a part of the regulation uniform outfit of naval
seamen.

_ e r—

AN EASY METHOD OF PRODUCING BAS RELIEFS,

The production of patterns from which to cast ornamental
articles is confined 1o a class of artizans who, by long ex-
perience in carving and modeling, have attained great ex-
cellence in workmanship, An amateur, while he mny not
hope to attain to such excellence, and cannot expect to pro-
duce, by the usual processes and with limited practice, such
exquisite articles as may bo scen in many of the city shop-
windows, may, if he possesses even a modicum of artis-
tic taste and =kill, do something in that direction for both
pleasure and profit, by observing the following directions:

The articles required to carry out the process are some
thin sheets of semi-transparent wax,* 0 knife having a nar-
row, dull blade, and the printed or drawn design of the form
to be produced.  The backing, or surface on which the re-
lief is made, may be of any of the materinls of which pat-
terns are commonly made,

Having given the bucking the required form and loeated
thereon the position of the relief, a sheet of wax In Tald over
the design and the extreme outline of the figure i traced on
the surface of the wax with a dull point.  The wax is now
laid npon & smooth board and cut upon the line just made
with the knifo, the blade being slightly warm. The w"‘;
thus cut is now placed on the foundation or backing un;l
fustened by heating the knife blade quite hot and lum:luiuu
the wax at several points, 80 as to cause it to molt and ad-
here to the hacking. Bupposing this piece of wax to hnye
the thickness required in the thinnest portion of the relief
ansther sheet s Inid upon the design and traced within, nmi

* For complote directions for making sheet wax, see Borewrirno

1oAx SurrLexnnr, No, 17, ' Casting, cte,” Axrn-

Fig. 2.

Fig. 1.

=

Another sheet of wax is traced within the outline of the
| second, and cut and placed upon the two already secured to
| the backing, and so on until the design is produced in what
| might be termed the rough. This stage is illustrated in Figs.
| 1 and 2, which are respectively front and edge views, which

give the idea of the arrangement of the several sheets,

Fig. 3.

I

!
|

!

After the sheets are placed upon one another in the man-
ner first observed, the edges may be burnished down by
the rounded back of the knife, or by any smooth round-
ed implement, which mustbe slightly warmed.

Superfluous wax may be removed by scraping when cold,
and indentations and interstices may be filled by adding a
little wax. A scroll design is shown in Fig. 3.

When the model is to be reproduced in metal cast in sand

Rig. 4.

SRR
SRS

moulds, the wax should bo slightly varnished with pattern
varnish; hut when the design is to be produced in plaster, a

mould of plaster may be taken from the g
| been olled, cl after it has

|
| A bas relief may be made in this way from a profile pho-

tograph or from an engraving.
} The process may be employed to advantage in ornament-
ing patterns for the coarser and heavier kinds of work.
i Figs. 4, 5, and 6 represent surfaces ornamented in this
manner.

The process is applicable to bas relief ornamentation only,

| but it is capable of considerable development. G.M.H.
—_—— . reo—

The Sense of Beauty,

There is nothing which more distinctively marks true pro-

| gress in education than the increasing breadth of view

| which is taken of the whole subject. Gradually we are dis-

| covering that man needs not merely the knowledge con-

!l:ninwl in text books, and laid down in the various courses

| of study, but much that must be gleaned from other sources;

| that he has not only one set of faculties to be developed,

but many; and that true culture includes the careful nur-

| ture of every part.

Among the hitherto neglected powers of our nature is the
sense or perception of beauty. We all have this in its germ,
but few of us ever think it worth our while to cherish and
improve it. Yet there is scarcely cne of our faculties that is
so amply provided for in the external world as this. Beauty
pervades the entire universe. Mountains and valleys, for-
ests and meadows, skies and oceans are full of it. The
more we explore Nature the more do we discover of her
loveliness. Science is every day revealing new beauty by
her discoveries, and every accession of knowledge opens up
charms of which we had never dreamed. Only a small
portion of creation can minister to the necessities of the
body, and that portion can only be made available by toil-
| some labor; but the sense of beauty has but to awaken to
|its own need to find the whole universe waiting to pour upon
l it the richest supplies. In most casesour desires far outrun

their possible fulfilment, but in this it is just the reverse.
| Here it is the inner sense that needs developing to respond to
| the wealth of beauty that awaits its recognition. It is as if,
|in an exquisite palace. filled with choicest pictures and stat-
| uary, and adorned with everything that taste could suggest
[to make it attractive, the inhabitants were partially blind,
and could barely distinguish one article from another, much
less comprehend the loveliness by which they were sur-
|rounded. The world is full of beauty that we barely see,
or seeing yet fail to understand or to enjoy.
I It may, however, be questioned whether, after all, it is so
important that this sense should be quickened and sharpened
'into keen appreciation. It does not help a man to earn his
living, or to grow rich; it does not give him standing in so-
ciety or political power; it does not add to his stock of
knowledge, or enable him to fight the battles of life with
any more success. It is true that it does not directly pro-
| mote these results, though through its culture some of them
[may be indirectly aided. Yet these are not the only things
|in life worth pursuing, though in our materialistic age we
are apt tothink so. The joy that beauty confers is of it-
self no mean or trifling thing. Pure and innocent pleasures
are the best safeguards against unwholesome excitements.
He who early learns and retaing the habit of enjoying ex-
ternal beauty, and letting its influence sink deeply into his
nature, will not be greatly exposed to temptations of a gross
orsensual nature. Beauty is emincntly refining, purifying,
ennobling. As the eye which perceives it is the most deli-
cate and sensitive of all the bodily organs, so the inner sense
which responds to it is the most tender and refined of all
the faculties. To cultivate and develop this sense isthen to
exalt the pleasures, to purify the desires, to refine the feel-
ings, to ennoble the aims, No one can expand and intensify
his sense of beauty without being a bettor man, and breath-
ing out a sweeter influence than before. It may be, as Soe-
rates declares, that outward beauty is but the emblem of ex-
pression of what is lovely, grand, or noble in the unseen or
spiritual world. Certain it is that they are closely akin, and
they act and react upon each other with the most perfect
harmony. -

Whoever is imbued with the sense of beauty will invol-
untarily create it around bim, Tt will give a grace to his
demeanor, a fitness to his words, a harmonious proportion to
his conduct. Good taste and consistency will shine in his
domestic arrangements and in his busiuess affairs,  Uncon-
sciously, by his intercourse, he will develop the same power
in others.  Partaking of his plensure and enthusiasm, they
also will respond to the beauty around them with fresh joy
and fervor. Let us, then, no longer negloct the culture of
this important part of our nature, Let us open our oyes
and our hearts to receive all tho beauty that they are capn:
ble of taking in;let us welcome its pure delights, and hasten
to shed them on others: let us givo it o place in our daily
life and thoughts, and let its presence ever dwell in our
homes, to bless and purify them.—Phila, Ledger,

A Mammoth Barrel Factory.

The Standard Ol Company is constructing at Pittsburg a
factory for the manufacture of barrels forits own use. The
building will be 800 feet square, and supplied with the latest
improved machinery for making barrels, with o capacity of
turning out 5,000 to 7,000 barrels a day. The establishment,
it in ¢ leulated, will cost about $50,000, In connection with
this immense cooperage there is being erected o huge agita-
tor, to be used in completing the process of refining oil, and
to which the oil will be conducted by means of pipe Iln.,

making the locality an extensive shipping point.

and barrelled. These establishments will have the effect of

T TN —
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6 and Uson of Bird Lime In Japan, then stealthily thrust agalost their foathers. Rats are easily coptions, we can sceomplish, is mathematics. We can also
owing extract, which is taken from the Hiogo |caught by spreading a small quantity on a plece of board or | understand real things with certainty, as far as we find mathe-
insorted by Consul Annesley, in his report upon | paper, and placing it near their holes. Tt s spread upon® | mathical ideas realized in them. Our knowledge of Natury
of Hiogo and Hsoka. Although bird lime may be | bamboo leaf, and universally used throughout Japan durlng is therefore always & mathematical one, snd consists either

:'qnlll,qunﬁtlu In other countries, still Japan |summer, for catohing flics or other insects. The writer has in simple measurement, as in the morphological and deserip-
h b considered tha only country In the world In [ oven seen s flog trap made of it, and used by the Japanese tive natural sciences, or in casusl measurement, as In the
: J“‘“"" nianufiébired on n farge soalo, and as | In bad.  This trap Jooked more like an English tonst-rack physical and physiological sciences. To understand a natu-

loiﬂo Gogﬂmurdl_d Itportanee; (hd prodidtion | without a bandlo thun nuything elso, simply a plece of board ral event mesns nothing else, a4 it were, than to repeat it in
gives employment to some thousands of peoplo, with the 1 sprend over its uppor surface, while over this thought, to reproduce it in our mind.

- Tho Chinese characters used to oxpress the word “mochi,” | semicireles of baniboo wers fixed st some distance o |
‘ 4e ch b ) part, to | We can thus only know what our senses aequaint us with,
um:l!m : cilhd ftori-mochi," to distinguish it from “mo- | prevent the bedding, ete., fromi getting smoarod with me, ' and this Is limited in time and space to an inflnitesmal do-
_chi ™ (rico cake), give an excellent idea of the nature of the

[ ' Should the vivacious insoots happen to get o to this during main,  Of all that is endless or eternal, of all thst is stablo
mmemy be freely translated “ bird-catehing, sticky | their noctural frolics, thelr fate is as surely sealed as that of or constant, of all absolute difference, we huve no conception,
substance.” It was first manufactured at a place called | a little fish in the embrace of an octopod, | Of that with which we are acquainted at all we can only

Yoshino, In the provines of Yamato, and the manufacture | Another use of bird lime is for medicinal purposes. In know what is relative and differs by degrees, because we can
has spread thence over the whole of Southern Japi, befug | certaln dlsenses of tho eye it is taken in small pills or dis- | only apply mathematical ideas to n’;tu?-'l lhinp. Professor
limited in the locality by the habitat of the trees from which | solved in hot water: 1t Is alwo used for those complaints of | Von Nigeli sums up in the words: “ We ean only know the
the article is made, The date of its discovery it is certaiuly [ the pelvis which the Japanesé eall “sonke;” it is considersd finite, but we can know all the finite which comes within
diffieunlt, and perhaps altogether impossible, to obtain, some [ one of the bust cures for flesh wounds, cuts, ote., snd is al- | reach of our sensual perception,”

placing it 500 years back, and some only 800, 1t is, how- | most universally used in the manufacture of plasters. Both —- oo

ever, certain that, within the last Lwenty yeurs, the quantity [ water and oil are used in its manipulation, to prevent it
that hos hean brought into the market has hoen porceptibly |sticking to tha fingers, but it is generally handled with o

affected through thé destruction of the teces, by denuding
mado some attempt to arrest this destruction by leaving, in
but it is found that the article made from this second bark

is of very inferior quality,
Osaka is the great center of tho mochl trade; large stocks

( stiok, 1t oan bo purchased at nny greengrocer's (““ vawoyn ™) | B. Boone, of Galveston, Texas.
them of their bark for its manufacture. The Japaneso have | stord theoughout Jopan, It might be as well to mention

s S O T
THE LIMITS OF NATURAL ENOWLEDGE,

In an address delivered at the Munich meeting of the Ger- | lamp shade and reflector.  The shade has a conical top see-
of it may be found, anomalously enough, in the hands of |man Association, by Professor C. von Nigeli, on “ The
the Kane-Chitsaya (dried fruil merchiants), who have their | Limits of Natural Knowledge,” the lecturer maintained that

Noew Inventionws,
An automatic fan and fly brush has been patented by J.
It consints of a fly brush ut-
tached to a shaft with rotary-reciprocating motion commu-

that a very inferlof quality of bird lime is made out of wheat | nicated to it by a clockwork device. The spring has strips
a particular mauoner, a certain amount of the bark on the | by most of the ““fuga " (makers of wheaten food); it soon

trees, with the hope that they might serve a second time; |loses its properties and becomes nscless,

of paper attached to it and fans are affixed to the revolving
shaft which works in a supporting plate attached to the
ceiling.

John W. Drake, of Toronto, 1L, has invented an improved

tion and a lower supporting section of inverted conical shape.
The lower section has at one side a large opening for the

headquarters in and about Tenid.  Its present valuo Is sbout | the colution of the question: In what way and how far may

13 yen to 10 yen per picul (133§ Ibs), The best kinds, which | I know and understand Nature? fs evidently determined by
dre distinguished by being frea from bark, of a dull whitish | the afiswers to three questions: (1), The condition and ca-
Golor, extremely viscid; and having o very gummy consist- | pacity of the Intellect; 2). The condition and accessibility

ency, come from (he provinees of Yamato, Kischin, Tosa,
Aiva, and Igo, an inferior quality being made id Batsuma,

Chosin, Bungo, Isé, and Mino, the two latter places being
the northern limit of its manufacture. Al found north of | anything besldes, nor indeed that we sre in bodily existence |
these provinces is imported from Osaka and places south of [ ourselves. With regard to-the completeness of sensual per- '

of Nature; aud (3). The demands which we make of know-
ledge. In regard to the capacity of the intellect, were it not

that port. The best kinds are said to keep good for any | ceptions there 1s another boundary which is not generally

length of time. The principal tree from which this hird
lime is made is & dark evergreen, having its habitat in the

matter influences and is influenced by every other particle,

southern half of Japan; it grows high up the shady side of | according to distances. The theoretical possibility, there-
deep mountain glens, and is frequently used by the Japan- | fore, exists that the human orgar ism may obtain bodily per-
eso us an ornamental shrub; in fact, it may be seen in the | ceptions of all phenomena in Nature. In reality among the
ornamental grounds of the Osaka Railway Station. Its bark | beings known to us certain parts have developed themselves

Is of a grayish-brown color, and roughish texture; the leaves
are opposite, smooth, dark green, rather more pulpy than
the English holly leaf, ovate-acuminate In form, have an

unbroken linear edge, a very short petiole, and almost im- | which were useful to the individual bearer.

perceptible stipules. Its efforescence is a panicle, centripe-
tal in its development, having small, white, wax-like dian-
drous and monopetalous florets, which are also slightly cru-
ciform,

into organs of sepsation, which are extremely sensitive
for certain natural phenomena.  As Darwin says, in organic
Nature only such arrangements attained full development
We are en-
dowed, for instance, with great sensitivencss for tempera-
ture; it is necessary for our existence, otherwise we might
perish through cold or heat without knowing it. We are
very sensitive towards light; it acquaints us in the best and

The manufacture of bird lime extends over a period of | quickest manner with all objects which surround us and

several months, commencing about June, when the bark of | which may be useful or dangerous tous. On the other |

the mochi trees is stripped off and macerated in water for
about forty days, after which it is collected and beaten in a
mortar, exactly in the same manner in which rice is cleaned.
The pestle, however, is of a different make, being shod with
fron, the fiat under surface of which is armed with spikes
projecting downwards, When the pulpy mass under the
pestle becomes glutinous, it is taken out and washed in
water. This is done to remove as much as possible of the
rough outer bark, and the pulp is then again pounded and
treated in a cauldron with hot water, on the surface of which
it flonts. During this treatment it undergoes continual mani-
pulation at the hands of the workman, for the purpose of
disengaging the remaining particles of bark, which sink to

terial becomes sufficiently clean and pure.  During the
above process about nine tenths of the weight of the raw

hand, we are not organized to perceive the electricity which
surrounds us; and were it not for accidental experiences,
which revealed it to us, we should have no idea of that force
which undoubtedly plays the greatest part in organic and

the requirements of our bodily existence, but not to satisfy
our intellectual cravings. We cannot rely upon our sensual
perceptions acquainting us with all the phenomena of Na-
ture.

There are, therefore, two important limits to our percep-
tions of Nature. On the one hand we are probably defi-
cient of the power of sensation for whole domains of natu
ral life; and on the other, as far as we really have this pow-

can, however, never be realized,  As the effect of o natursl
force decronses with the distance, the possibility of knowledge

material 18 lost, 250 catties of the latter not turning out moroe | also decreases ns the distance of space and time increnses.

than 25 of good bird lime.

The confined capacity of the intellect, therefore, allows us

The uses to which this article is put by the Japanese are [ only an extremely fragmentary knowledge of the universe.

more extensive and diverse than one would suspect, its prin-
pal one being, of course, for the snaring of birds and animals,
By 1ts menns animals as large as monkeys are caught

When they once get the stuff upon their paws they #0on | this a8 & necessary consequence.

In passing to the second question, we find that the difficulty
which Nature opposes to human knowledge is her ondless-
ness of time and space, nnd of everything which depends on

cover themselves with it, and 80 exhaust themselves in try- | as a whole, because s process of conceiving which has neither

g to get rid of it that they full an ecasy proy.
#s large a8 ducks are taken, and by a very ingenions process,

The young shaots of the fugi ( Wisterw), which attain con- | o s'op.

Birds also | beginning nor end does not ead to conception.

On all sides
uninvestigable etornity bids the investigation categorically
As 8001 a8 man wishes to overstep this domamn,

siderable length, and are strong, light, and flexible, are |and wants to form some conception of the whole, he falls

gathered, dried, and knotted together in one
length,
pen, when very often in the morning, as the writer hins wit
nessed on the eastern copst of Choshin, the hunter 14 roward
o4 with several birds.

a decoy bird concealed near a patch of tempting feed, whick

w plentifully planted with atte splinters of bamboo, like | have observed, and judge them with reference to one another,

Jarge needles, thie upper half of which s covered with lime
Others are caught while on trees by means of u long, slen

. der bamboo, the top of which is anointed with the ime, and [ domaw of knowledge which, based upon our sensual per-

It 18 o very inexpensive method of | depths of finito und obacure ideas,
bagging wild fow], ns the tackle will serve any number of
times Wl the bird lime dries, when it is easily replaced,
Small birds are caught in various ways, some by means of

sontinuous | into absurdities.  Wheneyer our finite reason wishes to raiso
This is smeared with bird lme, and floa ' ut to | itself to concoptions of the eternsl in however logieal & man-

- | nor, 118 wings bocome paralyzed, and, like n second Tearus,
- | before the sunny heights ave reached it fulls back into the

The third quostion regurds ** the demands which wo muko
of knowledge.”  Asull coneeptions which we form of Nuture
are exclusively the results of sensual pereeption, our Know-
1 | ledge cannot go further than to compare the phenomoens wo

. | We understand somothing perfectly if wo ereate it ourselves
- | beeause in this case we sec its cause.  The only thing i the

for our five senses we would not know at all that there is

thought of. Scientific analysis shows that each particle of

inorganic Nature. Our senses are indeed only organized for |

We cannot conceive her |

exit of the light, which opening may be enlarged or dimin-
ished by ring-shaped sections. At the opposite side of the
of the lower section is arranged an adjustable and detacha-
| ble reflector, for throwing the light through the opening of
‘l the shade. A stiong light can thus be thrown to any
point, »
! An insole patented by J. K. Gittens, of Brooklyn, N. Y.,
consists of sheepskin with wool for the inner layer, heavy
paper for the intermediate layer, and heavy japanned drill-
ing for the outer layer, gummed together, and bound with a
worsted or silk binding. It does not wrinkle.

Mr. Frederick Becker, of Hokah, Minn., has devised anew
window shade in which thin strips of wood are connected
together, tilted to shut out or admit more or less light and
raised by cords passing over pulleys or rollers near the top
of the window.

An instrument for cleaning telegraph wires, patented by
Joseph Walsh, of New York city, consists of a long tube
fitted with kunives and springs. Whea it is placed around
the wire and moved along, the device cuts away all obstacles
such as kite strings, and clears the wire.

A Tap Attachment to Beer Barrels has been patented by J.
H. Bruns and Henry von Delisen of New York city. Itcon
sists in an externally threaded cup which screws into the
| barrel head. The cup has an apertured bottom, into which
| is screwed a faucet, which is threaded st its outerend, to
receive the coupling by which it is connected with the coun-
ter beer faucet. The plug of the faucet is placed midway
in the cup and ismoved by a pin. The cup has a screw
cover, which when removed and the plug turned permits
the beer to pass. :

Owen W. Taft, Brooklyn, N. Y., has patented a Bird
Cage. It consists in a bird cage body made !n detachable
| parts and arranged to be held in its complete integral form
by a tension exerted either individually or collectively upon
tl.n- several wires constituting the same. In practising the
invention, numerous modifications of the same msy be made
all tending to the same result, but the preferred form is lha.t
in which each wire has formed in the same a spiral coil

& the bottom of the boiler. This is the most difficult part of | er, it i3 confined in time nnd space to an insignificantly small | which gives an individual tension for each wire to hold the .
=1 process, as considerable skill and experience are required in | part of the whole. By conclusions from facts which were | detachable cap piece, standands, and base ring together, to .
IS the workman to keep the stuff from adhering to his hands. | recognized by the senses, we arrive at facts equally certain | form s completo bird cage body.

SO After this it is again washed in cold water, and the pound- [ which can no longer be perceived by the senses. Thehope |  Sylvester Root, of Kentland, Ind., bas invented a Fire Es

Y- g, boiling, and washing are again repeated until the ma- | of conquering the entire domain of Nature by the reason | cape, which consists in an apparatus so constructed that

persons may be lowered from a building to the ground by
means of a chain or rope, and the latter will then be automa-
tically drawn up again to facilitate the descent of other per-
gons.  The means employed consist of the chain with waist
belt attached, a drum for winding and unwinding the chain,
and spring power and brake apparatus for regulating the
action of the drum.

A Chair Seat and Back has been patented by Paul Rath,
of Jersey City, N. J. It consists of a molded pasteboard
]u-nl or back, having a central hole, stuffing. and covering,

in connection With a separate pasteboard section bolted there-
' to, and carrying auxiliary springs, to increase the elasticity
| of the stuffing. It furnishes & light and useful seat.

A Bougie invented by Stephen St. John, of Port Jervis,
| N. Y., consists in & compound of gelatin or isinglass and
;glycorln, thoroughly mixed together in proportions varied
[ accardingly to the quantity of the ingredicats and the re-
quirements of the species and intonsity of the disease. The
compound thus m de s then formed 'nto oy linders, and mod-
1cated Lo suit different purposes,

A Dress Elevator has been patented by Emil C. Calm, of
Now York city, by which the dress may be supported at any
clovation, and adjosted with great facility. Iv consists of
the connection of the hook by which the dress elevator 18 at-
tachied to the belt, and of the chain to which the dress-Eold-
ing clamp is applied, of a pulley or other guide device con

nected o hook, and of a stzitable chain-retaining device.

——s
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Imitation of Wood NMoanlow,
Hugo Riha describes the following neat method of imita-
ting mosales in wood: The smooth pine board is painted
with three or four coats of dull whito for a ground.  When
dry it is ground with ossa sepier, well dried with a piece of
buckskin and left a day standing. A thin liquid paint is
made by grinding the finest ivory black with turpentine on
a glass plate, very fine, and mixing thoroughly with a mix-
ture consisting of three parts of ordinary copal varnish and
one part turpentine.  This is applied evenly, with not too
Stiff a brush, upon the white tablet, and graded down very
fine and delieately with a badger’s hair grader.  After two
hours the paint dries so solid that work may be begun on
it. The tablot is placed onan inclined position and the
drawing of the design, the outlines of which have been
pricked through the paper with a needle, is laid upon it, and
reproduced on the black surface by striking it gently with
a bag filled with finely ground chalk, and after removing
the paper the ontlines wiil be found in white upon the black
background. The design is next painted over with a solu-
tion of caleined soda. In two or three minutes afterwards
the painted part is washed with a picce of sponge dipped in |
water, with a circulatory motion of the hand and arm. With
a little rubbing the black paint is removed from the portions
where the soda was applied. The washing with clean water
and sponge is repeated until the design appears in white.
This, of course, is the white ground that was undor the
black. This surface is then dried with a picce of buckskin.
By this process the white portion is depressed while the
black portion which did not come in contact with the soda
remains raised. The colors are now applied to the white
portion 1o imitate the different kinds of wood; and where
two kinds of wood are to be matched together, a strip of
adhesive paper is pasted along tho line where they are to
meet, and one kind of paint applied up to the paper. When
dry the paper is removed and placed over the painted part
and the other color applied. When the design is completed
it may be varnished and polished. As the paint applied
does not form a thicker coat than the black which surrounds
it, the work has the appearance of natural wood mosaic in-
laid in a black gronndwork, instead of being raised from it
as in the usual method.

A
—t>

Making Wrought Xron and Steel.

In a paper on the direct process of making wrought iron
and steel read before the Franklin Institute, Mr. Charles M.
Dupuy recently gave many interesting facts, from which we
make selections.

Forged iron is made by the “direct” and ‘“indirect”
methods. By the primitive direct method 400 or 500 lbs. of
ore, mingled with charcoal, are subjected to the action of

ordinary Chilian mill, such as is used in Westorn rolling
mills for grinding the ** fie,” and from thence shoveled at
oneo into the canisters, and charged into the furnace,

It will be observed that a triple chemical operation begins
to take place at once, from the moment the canisters are
charged into the furnace,

First. The oxygen of the ore combines with the earbon,
passing off as carbonic oxide.

Second. The silica and aluming combinoe with alkalies in-
[ troduced, and form the glazing materinl which cover the
particles of newly made metal, effectunlly sealing these par-
ticles from reoxidation from the furnace gases.

Third. The phosphorus melts into thas glass, and passes
ofl with it as a slag, not contaminating the iron.

If it is desired to make steel, the canisters, filled as de-
seribed, are charged on end into the furnace on a layer of
coko, o few inches in thickness, so as to allow the heat to
penetrate from the bottom, as well as sides and top. They
are usually placed 7 or 8 inches apart to secure a radiation
of heat between them,

In the course of from five to seven hours, according to the
strength of the heat, the ore will be reduced from its oxide
and settle down into almost a solid metallic mass, so firm as
to be separated and broken with great difficulty, even in its
highly heated stato in the furnace. In this solidified condi-
tion it is removed and hammered, or thrown into the squeezer
and rolled to muck bar, at this one first heat. Tt is then cut
up, reheated and piled, with the usual loss of 8 to 10 per cent
of ordinary piled iron. Thisstock isthen fitted for the steel
pot, producing all grades of steel, up to the highest, without
mixing with other stock, but by simply varying the carbon.
If iron is required, as soon as the metal has separated from
its impurities, precipitated to the bottom, and covered with
slag, the operator at once rolls it up in balls and subjects it
to the hammer or squeezer. No excessive labor is required
in stirring the metal, as is required to decarbonize pig iron,
for this metal has been deoxidized without labor, simply by
the chemical action of heat on the material; and there is no
excess of carbon to eliminate. Tt has also separated itself, in
the liquid state, by specific gravity, from its metalloids alto-
gether, without the aid of physical labor. Finally, as it lies
at the bottom of the furnace, itis incorporated with just suf-
ficient carbon as is neceded by the operator to produce the
grade of metal required.

The ore, carbon, and fluxes, as has been proved by work-
ing, may all be ground together and charged into the canis-
ters at an outside cost of 40 cents per ton of ore; when sys-
tematized, 30 cents per ton will be suflicient.

It will be found that muck-bar may be produced a few
dollars per ton above the cost of pig iron; that it will rank
with the highest grades of wrought iron for special purposes;

blast for 3 or 4 hours, when it becomes imperfectly matted | and that the plant is so simple and inexpensive, as to make
together, and is transferred to the hammer, where its earthy | a Jarge reduction in the interest account of all ironworks.
impurities, being melted, are removed by pressure.  This | Besides this, it will be found that the process is so greatly
process secures a high grade of iron, at acost of about 300 | under the control of the operator, as to enable him to make
bushels of charcoal and great waste of ore to the ton of iron. | such mixtures as to produce the exact quality of iron or steel

The ** indirect " method treats large masses of ore, carbon
and Auxes in the blast furnace. The earthy impurities are
mainly tapped off, but still the pig iron may be said to be a

desired, not being subject to the irregularity of the blast fur-
nace, This direct process, in a word, reduces the exact re-
sults of the laboratory to a large and intelligent practical

compound of iron, carbon, silica, and other substances which | working basis for the manufacture of iron and steel.

require s second melting, and laborious manipulation to
purify the metal for forging or rolling.

The devices for improving and cheapening iron by the di-
rect method have been namerous, for the superiority of the
metal thus treated had been observed. In1791 Samuel Lucas
patented a process for reducing ores with carbon in airtight
pots, and in 1704 Mushet forged iron which he had reduced
in 8 crucible. The simplest method, by reduction of oresin
crude clay pots, seems 10 have been known from the earliest
times, A fresh pot for every operation was, of course, too
expensive, and devices have been invented by which ore
could be deoxidized and the vessel used over and over

In a long series of experiments on iron reduced in close
pots, Mr. Du Puy found that ore and carbon are such perfect
non-conductors that the highest heat penetrates from the
outside very slowly through a thickness of about 8 inches of
this substance, and that to add 2 or 8 inches thickness of eru
cible, or contnining vessel, practically defeats complete re-
duction in a sufficiently speedy time to be successful. He
also found that a white welding heat was necessary to
thoroughly reduce the ore. Crucibles of any refractory ma-
terial sufficient to withstand this heat are costly at first, and
in frequent renewals; besides the material would soften, and
incorporating with the metal, deteriorate it. Tosecure the ad-
vantages of the * close pot ™ it became evident that some sub
stance should compose it that should withstand the high
welding hest, and he homogeneous with the metal, and finally,
when its work was done, and the ore changed to metal,
would weld up with it.

As it is estimated that every pound of siliea ordinarily car-
ries with it about three pounds of fron, it occurred to Mr.
Dupuy to create for the silios 8 greater affinity than it has |
for the metal, by mingling alkalies, aad to so proportion
them, that the glass thereby produced by not combining with
it, should not only save the fron, but that it should be further
utilized by forming particles of glazing or varnlshlng ma-
terial, covering the little particles of metal as formed, and
thus protect \hem from furnace reoxidization. This step
proved effective. Now the alkalies in quantity, and kind,
having been determined by an analysis of the ore, they are

with it along with the carbon, and are all pulverized
together, by being thrown, in the proper proportion, Intoan

—_— —~ere— - —

Astronomical Notes,

BY BERLIN I WRIGHT.

Pexx Yax, N. Y., December 22, 1877.
The following calculations are adapted to the latitude of
New York city, and are expressed in true or clock time,
being for the date given in the caption when not otherwise
stated.

Praxers,

Mercury 8et8 .. .ovvvvnennaiaes b 50 evening
OO R v aTela K na 818 S
Mars in meridian .... o 0718 S Rs

L T e +» 030 morning
Juplley. it ene .. 521 even
Saturn in meridian...... SRR 51 %

I S e s PRSERTTD (1] - L
Uranus rises. .. ......... RS E e 015 o
Neptune in meridian, ........... 86 4.

g L civseses 260morning

PIRST MAGNITUDE BTARS,

Sirlus rises .......0000eeiiiin 782 evening
Propy o 10 S 17 M
Betelgense ** | . 516 .
Regulus  ““....... 011 ge

. 1088w
O S

Aldebaran in meridian
Vega sets ..o ...n.

shes s

ARah T S PRI S L
Fomslhaut sets,. . c..o.vvee, wree 845 &
Capella in meridian. .. .......... 10 At
7 stars (cluster) ' ....... . .0 988 L

REMARKS,

The vun entered the constellation Sagittarivs and attained
his greatest southern declination (287 77 26') December 21,
Twilight begins in the morning at 5 h., 42 m., and ends in
the evening at 6 h., 14 m., having lasted in both instances
1 h, %9m,

All the planets are advancing or moving eastward among
the stars, oxcept Uranus and Neptune, which are retrograd-
ing. Morcury is now brightest, and can be seen in the west in
early evening. He sets 1h, 26m. after the sun, and almost
st the same point In the horizon (}* south). He is between
Venus and Jupiter, having almost the same declination as
the Intter and setting 85 m. later.  His color will serve to dis.
tinguish him from Jupiter and stars.  Only 0226 of Venus'
Muminated disk s visible, yet on n clear moonless night
she will now cast & well defined shadow,

—_

White and Colored Troopw,

The recent annual report of the Burgeon General gives
somes figures in regard to the health of the army during the
fiscal year ending June 30, 1877, which are interesting. The
average mean strength of the army was 23,284 white men
and 2,075 colored men. Among the white troops the total
number of cases of all kinds reported as taken on the sick
list was 40,171, or, taking the average, ench man was sick
less than twice a year. The average number constantly on
sick report was 1,026, or about one twenty.second part were
sick all the time.,  The total number of deaths was 260, mak-
ing the proportion of deaths from all causes one in one hun-
dred and fifty-five. Among the colored troops the total num-
ber of cases was 4,348, or each colored man was gick on the
average more thun twice n year, The aversge number con-
stantly sick wus 99, or about one twentioth, The number of
deaths was 32, or one in one hundred and thirty-six. Com-
pating the ravages of disease among the two races, we find
that 1,482 per 1,000 strength of white men suffered, against
1,821 per 1,000 strength of colored men, the proportion he
ing nbout 20 per cent against the latter. In deaths, however,
we find the proportion reversed, for only 7 per thousand of
colored men died of disease, as against 8 per thousand of
white men.  In cases caused by wounds, accidents, or in-
Juries 8 per thousand negroes died, against 8 per thousand of
white men. It thus appears that the negroes become dis-
cased more casily than white men, and also recover more
casily; but when actual bodily injury oceurs they die more
than twice as fast as white men.

It is casy to follow out thisline of thought in case of actual
warfare, The negro troops would be more subject to sick-
ness and when wounded would die quickly. The white
troops would be less liable to succumb to disease, though
when afflicted the percentage of recovery would be against
them. But on the other hand they would recover more easily
from their wounds, which are after all the most serious trou-
bles to be met with in war. Disease can be guarded against,
but wounds can not. The superiority of the white to the
colored soldier would thus seem to be in measure a proved
on the score of heaith alone.

By

Heat Waves.

Professor Piazzi Smyth, of the Royal Observatory, Scot-
land, says that the coming winter is to be exceedingly cold.
From the observations of earth thermometers over a period
of 89 years, he finds that between 1837 and 1876 three great
heat waves from without struck Great Britain, namely: The
first in 1846'5; the second in 1858—0, and the third in 18687,
The next one will probably come in 1870—35, within limits
of half a year each way. The periods of minimum tempera-
ture, or greatest cold, are not in the middle time between the
crests of these three heat waves, but are comparatively close
up to them, on each side, at a distance of about a year and
a half. Hence the next cold wave is dueat the end of the
present year, and very frigid weather may be looked for.

NEW BOOKS AND PUBLICATIONS.

WmirweLL's Irox Sumenrer's PockEr ANAnvses Boox,
l})ly Thomas Whitwell. John Wiley & Sons, Publishers,
ew York. Price $2.

The want of a pooket analysis book, properly prepared for the various
materials used In an tron or steel works, or by the metallurgical englneer
will be fully supplied by this choloe lttle work. It contalns tables of
specific gravities, proportion of welghts, melting, dolling, circumference,
English and French weights, and other tables of use to the furnace owner
or engineer. It is designed for the pocket, and contalns room for 430 analy~
sos; its value will Increase with the use made of it,

Tee Cuesists Axp Dgruecists Drary. Publishers: 44
Cannon street, E. C., London, England.

This Is a volumo Of great value to chemist and druggists, It contalns a
dlotionary of chemiocal synonyms, a list of polsons and antidotes, mineral
warers, books interosting to pharmnoists, a of London hospitals,
addresses of London doctars, and a dictionary of minerals, Also aota of
parliament affecting druggists, botanlcal ealendar and a lnrge diary with
nmple space for overy day in tho yoar, A similar work for tho profession
{n this country would undoubiedly be appreciated.

Compiled by
Pub-

Tae Warer SurrLy oF SOUTH AFRICA.
John Croumbie Brown, LL.D. Oliver & Bo
lishers, Tweeddale Court, Edinburgh,

Mr. Brown has already published valuable works with the philanthrople
object of exhibiting the bad results arising from forest destruction and
the positive advantagoes to bo gained by tree culture. e has entered with
much detall into the effeots of forests upon rainfull, and in another work
ho has exhibited the bonofits of the plan pursued in replanting the Alps
and other mountains of Europe with trees and bushes, the object belng to
arrest and provent the destruotive consequences of torrents, In tho pres
ont volume ho has gathered a large amount of material showing the why
and wherefore of the desicostion ofiSouth Africa, and polnting out the ap-
propriate means for reclalming the country. These moeans it is considered
aro trrigation, arboriculture and an tmproved forest economy, or the orec-
tion of dams to provent the escape of a portion of tho minfall to the sea,
bosides other moans of minor Importance. A very large number of
nuthoritios are olted and the aubjoct Is treated with groat minutoness,

Tue LAw or PATexTs, TRADE MARKS AND COPYRIGHTSA
By Orlando L. Bump. Baker, Voorhis & Co., Pub-
lishers, 66 Nassau stroet, New York. Price £6.00.

This ts & very complete compondium of the law sa contained in the Re-
vised Statutes of the United States. Notes are givon under each section ro-
forring to dectsions of the eonrts and the Commissioner of Patents, A valu-
ublo tablo 15 added, showing the tme of the ropeal of cach act, and other
Information, so that & lawyer may readily -—umnm_
08 statuto clted n & declsion Is still In force, or whether s statute has
m;:‘oo‘:oauwmm application of & :uln. The rules of
pract! 0 Patent OfMco and & largo colleotion of forms are ded.
Noarly 2.500 cason Ao reforrod to and digested, and it is bolioved that, what

through its very coplons reforences

A Maxvar or Veopranie Praxrs
hast. Tillinghast Brothers, Publishers,
Wila 1a & noat volume of 100 pages containing the
o e e S M
u s

and ropolling noxlou::uuu and mm P

the @
voegelables a; hjeot. h.m m )
embraces n mlou” o at u-.&.l. l:md e

with the Information contalned fn the book itself, bosides that attainablo




Clayton & Cook, Dasetown, X. J.

Makors. Robt. Wetharill & Co., Chester, Pa.

nmgw&m; Invention by one who was
doaf for 20 yoars, stamp for partieulars, Jno, Gare
‘more, Look Iox W8, Covington, Ky.

“Our Pet "' Soroll Saw, Lathe, Anvil, Vise, Drill, and
Grinder, $10; with tools and oxtras, $12. W_X Stevens
Rast Brooktiold, Mass.  Soo Illustretion, page 074,

The Niles Tool Works, Hamilton, O., have second-
tand Maching Tools n fest elaws ordor for salo.

Electrieal Goods of overy description. Annunclators,
Nolls, Magnets, Batteries, Wire, ete.  ¥inger, Ristoen &
Co., Melrose, Mass.

Bound Volumes of the Scientific American.—1I have
on hand about MO bound volumes of the Scientifc Amer-
fean, which I will soll at §1 cach, to be seat by expross.
John Bdwands, I'. 0. Box T, N.Y.

Tho Best Mill in the World, for White Lead, Dry,
Paste, or Mixed Paint, Printing Ink, Chocolate, Paris
White, Shos Blacking, ete., Flour, Meal, Food, Drugs,
Cork, ete. Charles Ross, Jr., Williamsburgh, N. Y.

Bollers set with the Jarvis Purnace will bumn screen-
Ings and little soft coal without blower.

Bishop Stave Sawing Mackine for Tight work. Novelty
Iron Works, Dubuque, lowa, sole manufacturers. It
makes the best stave, uses less timber, cuts with the
Srain, and males 6000 to 9000 por day. Wo also build
Barrel Machinery for * Slack Work,” Gauge Latlies, ete,
Send us your address for cireulars,

Nolse-Quieting Nozgles for Locomotives, Steamboats,
ote. T .Shaw, 015 Ridge Ave., Philadelplia, Pa.

For New Tlustrated Catalogue of Foot Lathes, Scroll
Saws, Small Steam Engines and Amatour's Tools, send
stamp to Chase & Woodman, Newark, N. J.

Shaw's Mercury Ganges, U. 8. Standard of Pressure,
MAVO..MM.N

Bolt Forging Mach. & Power Hammers a speclalty,
Send for clroulars. Forsaith & Co,, Manchoster, N. I,

For Town & Village use, Comb'd Hand Fire Engloe &
Hose Carriage, $350. Formalth & Co., Manchester, N, H.

John T, Noye & Son, Buffalo, N, Y., are Manufactur-
ors of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealors in Dufour & Co.’s Bolting Cloth.
Send for largoe Hlustrated catalogue.

Power & Foot Presses, Ferracute Co,, Bridgeton, N, J.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.~Our pame isstamped in full on all our bost

Ing Company, 37 and 35 Park Row, N. Y.

Steel Castings from one b, to five thousand Ibe, In-
valuable for strength snd durability. Clrculars free.
Pittsdburgh Steel Casting Co.. Pittaburgh, Pa.

For Best Presses, Dies, and Frult Can Tools, Bliss &
‘Williams, cor. of Plymouth and Jay Sta., Brooklyn, N.Y.

Hydmulic Presses and Jacks, now and second hand.
Lathes and Machinery for Pollshing and Bafling metals.
E Lyon &£Co., 0 Grand 8¢ N. Y.

For the best Gate Valves of all kinds, apply to D,
Keunedy £ Co. .S Jon St N. ¥

Boulter's Saperior Muffies, Assayers and Copellers
Portablo Furnsoos, Slides, Tile, Fire Brick and Fire Clay
for sale. 100 North 8¢, Phlladelphia, Pa.

“Litte ANl Right,™ the smallest and most perfect Re-
wvolver in the world. Radically new both in principls and
operation. Send for cireular. All Right Flrearms Co.,
Lawreoce, Masm., U S A,

For Solld Wrought Iron Beams, ete,, soe advertise-
ment. Addross Union Iron Mills, Pittsburgh, Ps., for
Nithograph, ete.

Felt of every doscription for Manufacturers' purposes,
especially adaptod for Polishing. can be furnished in any
thickness, sizo, or shape. Tingue, House & Co., Manu-
facturers. Salesroom, @ Duane 5t N. Y. Factory at
Glenville, Conn.

Lmproved Wood-working Machinery made by Walker
Bros., T and 15 Laurel 8t., Pulladelphia, Pa,

C, C, Phillips, 4048 Girard Ave., West Phila,, manu-
factures Vertioal and other Burr Mills adapted to all
Kinds of grindiog | also Portable Flouring Mills.

Wind Eoglues, for general use, where

y and .

] tiziiit

(1) B, N. wks: 1. Can old work be re-kal-
somined? A, Yes, unless too mnch smoked: in which
case it will be necessary 10 wash tho wall first, 2.
How can a new patch of plastering tn old work be kal.
somined 0 the old and vew wall will look uniform?
A. Make the kalsomine somewhat thicker than usual,
and If necossary apply severs! costs. Cellings should
be painted, .

(2) J. W. G. writes: I want to make some
photo-chromos, WHI you tell me through your valuable
columns what will make the paper transparent?! A,
Allow the photograph to remain in water until thor.
oughly soaked, then place It between blotting paper,
and lot it romaln until just damp enough to be plisble.
Then coat the face of the pleturo with good starch
paste and lay, face down, on the glass.  Commence ln
the center of the ploture and b ontward toward tho
edgen to dispel all alr and exeess of paste, care belng
obwerved not 10 got paste on the back of the print,
Whilo rabbing keep the paper damp with & sponge.,
When dry lay on s heavy coatof castoroll, and after &
time rab off the excess of oll witha cloth, After stand-
Ing s day or two It may be colored. Cover the back
with a thin plate of glass, and bind the edges.

(3) F. H. B. asks: How can I makeor ob-
taln a clay or other sultable sabstance for modelling,
which will not crack on drying? A, Try adding a little
glycerin to the clay paste.

(#) C. N, asks for n recipe for destroying
vermin on trees and plants? A, The solution obtalned
by agitating together a quantity of water and recently
slaked lime, and permitting the mixtare to stand for &
few hours In & covered vessel, Is said to be excellent
for this purpose, and very cheap. It may be sprayed
on and around the twigs, using asmall syringe with a
finoly perforated rose nozzle. A decoction of the dried
leaves of thesumac tree is also sald to preserve vines
and plants from the sttacks of insects. The applica-
tion must be repeated occasionally, Besides these, sal-
phar, alkaline salphides,calcium sulpho-carbonate, ete.,
are used with satisfactory results,

(6) P. BE. T. asks what the solution is
which Is used for crystalizing grasses, bouquets, ete,¥

| A. Use strong solution of gum arabie, white sugar, and
walt,

(6) E. T. H, writes: What can I do tokeep
my hair from turning red? A short time ago itwas of
black color, but it is now fading into o reddish tinge,
A. The red color may have been caused by freo alkalies
in the oil or pomatum used, or the excessive uso of
these m washing. Apply occasionally cologne water
mixed with a lttle vinegar of cantharides, and keop
the scalp clean by the use of a stiff brosh,

(7 C. C. asks: How can a trace of sewage
Do detected In well water without going to a contly an-
alysis? What is tho nearest distance a cesspool should
be to awell 20feet deep? A, Add to s sample of the
recently drawn water enough solution of potassinm
permanganate to impart to ita faint pinkish tinge, 1If
the coloration disappears immediately, or within half
an hour, the water may generally be considered unfit
for drinking and cooking purposes. One grain of the
permanganate will distinetly color 134 gallons of pare
water. Make a saturated solution (in cold water) add 1
flaid oz, of this to 6 fluid ozs, of the water to be tested,
and set It aside for 24 hours; a turbidity or curdy pre-
cipitate indicates the presence in  the water of organic
imparities, See p. 29, vol. 36, ScrexTIrie AMEmICAN.
Evaporate a quantity of the water to dryness and heat
the residue slowly to redness, noting at the time the
character of the residue and odors, It is not safe to
trust the water from wells Jocated within 200 feet of &
cesspool.

(8) L. F. says: Parties here are selling an
article for cleaning windows, ete,, which resembles
whiting, Itis made into balls and colored. Can whit-
ing be pressed into balls, and how is it done? A, We
have not scen the preparation referred to, Whiting
can be pressed into balls by moistening it with thin
gum water,

(9) Onyx asks for a good flavor for cigars?
A. Try cascarilla bark or vanilla bean.

(10) T. E. asks for a recipe for making a
cheap secaling wax? A, Resio 4 Ibs., shellac 2 Ibs,

Venice turpentine and red lead, cach, 134 Ibs, Mix and
melt,

using for domestic purposes comes from a river on
which aro several woodworking establishments, and our
wood pulp mill is above the locality whence the water
supply Is taken, The water Is drawn from & wooden
tank contalning three feet of coarse gravel, the supply
| coming in under ths gravel, and the suction pipe of &

regulste power Is required. Estimates given and print-
od lnstructions furnlshed. Terrifory wanted, Apply to
5. W.Kounody, M8 Fatrmount Ave., Philladelphia, Pa

Skinner Portable Eogine Improved, 2 12 o 10 H. P,
Sxiuner & Wood, Erle, Pa.

To Millwrights ana Parties in want of Engines, Bollors
Fhatting, Gearing, Pulloysetc , upon recelpt of specifi-
oations we will give you protmptly bottom pricos for same,
B. W. Payne & Bons, Corning, N. Y.

Best Machinists’ Tools. Pratt & Whitney, Hartford Ct.

The Varnlahes and Japans of Hyatt & Co., merit their
suocess from the satiafaction they give in purity, eolor,
and dumbility, with cheaponess. Try them. Send for
clroular and price list. Office 248 Grand 8t., New York.

To Clean Boller Tuobes—Use National Steel Tube
Cleanen tempered and strong. Chalmers 8pence Co N. Y.

More than twelve thousand crank shafts made by
Chester Stenl Castings Co. nowr R yoars
use prove thetm strooger and 1nore dumble thas wrought
un. See sdvertisement. page W9

Diamond Tools. J. Dickinson, 64 Nassan 8¢, N, Y,

b nd

donble plunger pump belng lnserted above the
| gravel or filter (capacity of pump 1244 gallons for each

revolation or complete out and retarn stroke of both
l plungers). From this pump tho water ls distributed,
This areangement lias been golng over a year without
the gravel in the filter ever haviog boen changed. Re-
cently the walor was drawn off and the gravel washod,
since which time the water has hiad a very milky ap-
poarsuce at times,  What Is tho eause? A, The milky
appearanco of the water Is moat likely owlng to the
impertect washing and cloaning of the gravel, and the
disturbance of the salts or ** brack ™ that after so long
an exposure probably coated every grain of the sand,
1t wonld have been much botter to have provided fresh
gravel, well washed, from tho bank; and If tho water is
used for cullnary purposes, this had bettor bo done
now.

(12) H. L. ©., who sent us a photograph of
s curfously marked stone, Ia Informed that the corruga.
tions In the stone were doubtiess the work of small
rills of water on tho yleMing surface of a fine deposit
of clayey soll, deposited behind some dam In & ahallow
muddystream, On drylog, cracks were formed, and

American,

those subsequently filled with erystalline earbonato of
Hime, or other substance,

(13) D, H. D, says: How can I set a 21 Inch
turbine water wheel In & quicksand bottom to & depth
of say 2 feet lnto the quicksand? 1If 1 once got the
box down and the whoeol set, how ean 1 hold It dawnt
The Buld sand pushies It up Just as water poshes up an
empty barrel, A. You must weight the box sufficient.
Iy to keep it down,

(14) D. F. H. asks: How can [ construct
an clectric spparatas for hlasting purposes? A, Ar
moge two pleces of copper wire about 3 Inches long,
and rather stout, say No. 16 gaage, side by side, and
paralicl, but separated, and tnsulsted by & strip of wood
similar in size and shape to an ordinary lucifer mateh;
bind them finaly by wrapping with cotton thread, and
to the two upper endssolder & shred of platinum, or
plece of fine platinum wire, so that it will be In clrenlt
botweets the (wo copper wires; this constitutes the
* fase," and, when the Insalated copper wires, called
loading wires, are connocted with Its two lower ends, It
In placed In the cartridge and surrounded with powder;
all that Is necessary to firo Ia slmply to connect the
two ends of the Jeading wires with s galvanie battery,
composed of one or more colls of Grove's battery, when
the platinum shred immediately becomes white hotand
Ignites the powder,

(15) G. McN. asks for o recipe for making
golatin, such as s wsed in making moalds for casting
plaster of Parla ormamenta? A They are made of
good gine dimolved in hot water contalning from fSve
to ffteen per cent of giycerin, Gloe thus made, on
cooling, gelatinizes, but does not dry or harden.

(16) J. F. T. says: I have a 120 ton schoon-
er. It Is nocessary for me to go Into many small har.
bors, where I have great dificulty in getting out on ac
count of light winds, Could I bave & small stoam en-
gine put in, which woald not take up much room, that
would drive my vessel about 4 or 5 miles per hour? AL
You could have suxiliary steam power, with a screw
that could either be hoisted or dis cted from the
engine. By Inserting a notice inour * Business ard
Personal *' column, you will doubtless obtain estimates
from rellable builders—or you can entrust the matter to

an expert,

(17 C. D. W. writes: I want to make a
compound magnet of five on slx, and I have some bars
of very good spring steel, Will it do, or must I use
cast steel? A Spring stecl. after It has been hardened
in water, will magnetize very well.

(18) J. W. R. asks: 1. Which is the better
positive pole fora single acld battery, a carbon plate or
a platinized silyer plate? A. A platinized silver plate,
2. Which gives the better results, a bichromate of pot-
ash solution or sulpharic acld solution? A, That will
dopend on the style of battery in which the solution s
uscd: bichromate of potash, or chromic acid, In a weak
:;f’:w -mﬁwﬁy_‘mx g:m: ::: 1) J. W. N. asks (1) for a simple method
mforum'?mee i Ron ca X g of treating or tanming shecp skins Intended for glove
per? A. Have it silver plated, thien roughen with Pla- | oot cs. oo oo 1o B o b 1o whte? aad
S Bl i led, mmthuh::plnncbnm:m.:

(19) J. D. S. asks how to determine the mmw S il o s Soe sianih o
slip of side wheels in steamers? A If you know the | six weeks, after which they are smoothed on the Sesky
distance the vessel runs for a uﬂnnuubﬂdm'.u,b,.mw._ They are now to be stecped in
Intions of the engine, tho difference betweoen the dis- | 5 hath of bran and water, where they andergo partial
tance passed over by the center of prossure of the | fermentation and become thinner in substance. Im-
wheel and the above is the alip. . | mersion and agitation follow in s bath composed of 3

(20) J. W. and M. H. ask for opinions on | ibs. alumand 4 Ibs. salt dissolved in water,per 130 skina,
the following assertions: 1. It is not actoally necessary | ADOther washing in another bran and water bath sse-
in Jong stroke cxpansive engines to open the exhanst ceeds, xnd the skins are then trodden in s wooden tub
valve before the stroke Is completed. A, It is nsually with a solution of egzs In water, previously well beaten
desirable. 2. It is more necessary to close the exhaust | P 10 give them a gloss. The pelts are then drained,
valve a trifle before the stroke s completed in onder to | ried, and then smoothed with Band frons. 2. Also,
cushion the plston. A. A certain amount of cushion is = 20W 0 color the same? A. Stretch the akins and brush
generally desirable. 3. It Is customary in Corliss en- | them with any strong Mquid dyeof the peoper color,
gines to open the exhaust valves late In order to make 5ed for cloth dyeing.

them close carly. A. You are wrong. | (32) W. W. asks for the particulars as to

1) H. H. C. asks: What is the proper so- | the process that s adopted in New York for bending
lution for & battery composed of carbon and zinc with- the plumber's seamless Jead traps, that are made from
out the use of the porous cup usually used therewiths 2 inch and 4 inch Jead soll pipe? A. A Dew spparatos
A. In a battery composed of a plate of zine, faced by | has boen devised for bending pipes, which Is probadly
one or more plates of carbon, a solution of the sul- | Used In theinstances you refer to. The pipe is flied
| phateof mereury in the proportion of ten gralns of the with water under heavy presscre, and the tube ks then
sulphate to the ounce of water may be used; ora weak bent without its trickling or bocoming otherwise in-
solution of bichromate of potash or chromle acid n Jured.

the perforstions 1o print one sheet after another of or-
dinary paper placed under it, and then pressed o &
common letter press. 2. Waa the enclosed specimen
made by s means? A, No.

(28) H. R & Co. write: Could you please
Inform us by what plan we could remove the lme from
our water which we feed our steam boller with, as
thete s considemble deponit of It each time we clean
the boller out? A. The best way 1o cure this evil is to
use water that bs free from lime: but as this cannot al-
ways be obtained, the only remedy left In o free the
water from the lime: and one convenlent way to do
this I# to run the water throagh two bollers; the finst, In
which the water Is heated to bolling point, serves sa a
trap for the lime, and the water is pumped from this to
the other boller, which farnisbes steam. Can you not
collect suficient rain water tofeed your boller?

(29) C. W. D. asks: In making a pony tele-
graph sounder or relay, the bobbins or srms of the
magnet to be | inch long and & or 3 Inch diameter,
what diameter should the lron arms be, and what num-
ber wire, and how many courses, must [ oee to give
strong clicks? A. The iron arms of the magnet are
called cores, and if the spools are § inch long and 3§
inch diameter, they shonld each be made of & plece of
soft round fron, 1 inch long and 3§ Inch diameter; and
the spools should be formed of six or eight layers of
No. 30 copper wire, either sflk or cotton Insulation, for
a sounder, and of from twelve to fourteen layem of No,
3 copper wire (silk insulation), for a relay.

(30) J. A. C. writes: 1. Will you please in-
form me what number of copper wire I should use to
form the outdoor line connecting two telephones abonut
200 feot apart, the helix formed of No. 3 ionsalated
wire wound on (%’ x47) round steel magnets® A
Use No. 16 Brown and Sharpe's gauge, of either lronor
copper wire. 2. Also If the copper wire outdoor should
be Insulated or not? A. Naked wire, on glass {usalators,
will anawer, 3. Alz0, should I use two wires or ground
connections? A. Use ground connections, if they con-

aist of cither gas or water pipes; If not, use two main
lines,

(11) O. W. O. writes: The water wo are |

water, to which ls added one twenticth of its weight of |
sulphuric acid.

(22) C. R. P. says: I have a steamboat 53
i feet long, 10 feetbeam, draught 17 Inches. It has side
wheels cach 6 feet 6 Inches dlameter; paddies 3§ feet
|long. How wide shoald the paddies be, and how deep
| In the water should they run to get the best speed?

| There are two engines 6 x I8 Inches geared 10 run two
and one third revolutions (o the wheel's one. A, Make |
the paddies from 6 to § Inches wide, and Immerse them
from 12 to M inches, *

28) J. A. K. asks how to remove ink stains
from clothing? A, Wash first with pure water, then
with soapy water, and lnstly with lomon  julee, but if
old uxo oxalioneld and wash woll aftorwards,

(24) D. P. asks: Do you think that the use
of petroleum as & preventive of scalo Is Hkely to canse |
foaming In the boller? A, No,

(83) D. F. asks how to make mercurial
soap? A. Beat into a homogencous mass in & mortar
Castile soap, 1 Ib.: protochloride of mercury, 34 oz,
dissolved In 4 oas, of alkcobol.

(34) M. B. asks how to remove yellow iron
stains from linen? A. Use hydrochlorie acld or hot so-
Jution of oxallc acld, washing well in warm water af-
torwards,

(85) C. L. says: 1. Will you please tell me

what |« meant in note 4, p. 991, of Scrextrie Avenss -

cax of October 20, 15777 In descriding how to make
an induction coll, It says, “use for secondary coll
enough wire to bring outslde of coll 2 luches from
cover,"  What Is meant by the outside of the coll, and
what by cover? A, You shoald read care, not cover,
2. Abont what number of feet will it take, proportion-
ally, to makean induction coll (for primary No, 18, sec-
ondary No. 31 A, The proportion of primary to sec-
ondary wires depends upon the slze of core used and

(25) G. M. asks for & cheap way to build o | the strongth of bajtery cmployed. For small colls it
furnace o melt cast iron; one large enough for 100 1bs, Way be as 1 fool of primary to 15 fect of secovdary

of metal? A, You will find n-good description of o
Dlast furnnee in the SOmNriro AMicax SurLesest
for Decomber 8, 1677,

(20) F. J. 8 asks: Can T make my main
driving belt run well by earrylug from the main wheel
(9 foot dinmeter) to a vertical shaft having » 44§ feet
pulloy® Distance from center (o centor of shafts or
pulloys about 25 feot, maln belt 14 Inches wide and 70
feet long. My ldea I8 to do away with gearing and use |
belting, so that I can ship and unship my mills withont
stoppiog. A You can make this chauge without any

wire,

(86) E. H. L. asks: 1. What battery power,
Kind, snd number of colls ls nocessary to run an ordi-
nary sewing machine? A, Twenty cups of gravity bat.
tery. 2 How can the power be most convenlontly ap-
plied? A, Through an electric engine. 3 Pleaso state
#lre and leogth of core and wire tor the electroamags
nots? A, That will depend on tho style of engloe,

(37) I asks: What is the best length to

have my riflo barrel, caliber (4%, to shoot accurately
from 200 (o HW0 yards? What s the shortest barrel }

difficulty If the belt is of suficlent slze to transmit the ' can use, for that distance, to do good .
s 18 tho best i shatiap! SEh
@D E. A. writes: 1. Please describe the JAV (%, Motaite: enctriign or BB S

muezle loader? How abort can I have & shot barrel
uature and workings of e electric pent A, It bs slm- | broech loader, 34 to 3 lneh bor, to do good shoottng

B vt
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A. Barrel 26 to 82 inchos for the rifle.  The recent in-

tornational matel demonstrated the superlority of the
metallie shell (for broech loaders) provided the loading
§s done by the individunl.  Factory onrtridgoes are not
roliablo, For general use for a 18 gango gun, 28 or 50
fnches 1x the best lengthi but fora 10 or 8 bore duck
gun, 89 (onchen I a good length for the barrel.

(38) C. A. T. nsks how to stercotype ordi-
nary slrod lottor loads; hns tried plaster of Paris and
papor, but the motal will ot go down in the impression,
A. Papor makes an excellent matelx if rightly applied.
OIl the form and place on it first & sheet of tissuo pa-
per, then asheetof soft printing paper, which must be
pressod ovenly on the tissue., Cover with a damp rag
and boat the paper evenly inupon the type with o stift
brash. Then paste on & pleco of hlotting paper aid
ropoat the beating, after which throe more picces of
#oft tonacions paper must bo pasted on and usod In a
similar way, Finally back up with cartridge paper and
dry under moderate heat.

(89) A. G. asks: What is mixed with tho

Scientific Amevican,

oan b magnetized by drawing It In ono direetion over | corresponding radii on the driven cone by the follow-
one [polo of n permanent horsoshoe magnet; or by |ing rales: L Having pssumed the valuo of one rading,
[ placing It In a helix and then sonnecting the hellx with | it i first necessary to pucertain whether the ono to bo
a battory and breaking the conncetion before removing | caloulated is grenter or smallor: (1) Maitiply the as-
the steol yrom the helix. gamod radius by 81410 and increase the product by the
distanco between the centers of the pulleys, (2), If
tho quuntity obtained by (1) Is greater than half the
length of the bele, the assumed radios is groater than
the ono to be determined. (@), If the quantity ob-
tafned by (1) i less than half the length of the balt,
tho assumoed radiog s less than the one determined, 11,
When the assumed radlus 1s greaterof the two, to find
the othor one. "The distance botween the centers, and
the longth of the beltare suppoged to be given. (1),
Multiply the assumoed radins by 0:2832; subtraot this
product from the length of the belt, and divide the ro.
muinder by the distance boetween contors,  (2). Add the
quantity objained by (1) to the number 04674 and ex-
tract jhie square root of the sum. (3). Subtract the
quantity obtained by (2) from the number 1'5708, and
multiply the difference by the distance between centors,
(4). Subtract the quantity obtained by (3) from the o
sumed radios and the remainder will be the required

60y W, 8. 1. asks how the bluish white
color Ia givon to gun locks and mounting? They have a
gy sl white frodted appearance, A, The colord ap-
pear from the caschardening process, which consliats of |
benting the articlos sealed In a box containing bone |
dust and chnrconl toa red heat, maintained for two or
throo hours, and then dipping them In water,

(61) R. W. 8. asks: 1. What kind of a
stove or hoeater, and how shonld I arrange the pipe and
‘ Neator, to wirm n poultry honse 100 feet long, 10 fect
| high, and 10 feet wido? A. Uso n hot witer apparatus,
wuch ns nro provided for graperies and greenhouscs,
There are some that nre very simple, conslsting of a
stove and large cast fron cironlating pipe, that give
gontinnous but tow degroe of temperaturo, 2. Also,
what ean be used instead of blacking? A, Anapplica-

white of eggs for slzo in gilding odges of books? A tlon of asphalt might answer the purposc.  Pipe of

Tho edgee of the leaves aro glidod whilo in the hydrau- | gmlvanized iron does notrust #o easily ns the common

lic press.  The composition appliod fu 4 parts Armonian
bole and 1 of candidll sugar ground togother with water
and 1aid on with the white of egg with a brush.

(40) €. H. D, asks how to lay out steam
ports in trunnions of osclllating eylindors of two inch

bore! A, The ports shonld bo proportioned fna similar |
1

manner to those for other engines, that 1s, they should
Bave such an arva that the veloclty of the steam shnll
not exceed 100 foet per socond,

shounld run to grind skates? A, It depends on the kind
of emery wheel used, the speed varying batween 3,000
and 5,000 circumferential feet per minute, 2. What is
the sizo and grade of emery wheel best adadted to the
purpose? A, The size of emery wheel depends upon
the amount of concave you want; we should say about |
4 Inches for edire and about 15 inches for sides of blade. |
Grade number, 50 for ronghing and 120 for finishing. |

(42) W. B. writes: Will you tell me of a
simple plan to construct a galvanic battery? A. Into
an ondinary glass tumbler drop a few cryatals of =ul-
phate of copper until the bottom is just covered, and
on this iay a disk of thin sheet copper, having metallic
contact with an insulated copper wire, ranning up and l
over the edge of the tambler and forming the positive
terminal, or pole, of the battery. Sprinkle a few more
crystals of the sulphate of copperon the disk, until its |
surface is covered; and about one Inch above this, sus- |
pend a disk of ordinary stove zinc, similar in size and
shave to the copper disk below it; and suspended by a |
strip of zine ranning up and over the edge of the tum-
bler: this sirip forms the negative pole of the battery; |
the zine disk with fts sulp can be cut at once from a |
shoet, #0 a8 0 save joining the strip to the disk. Now ‘
pour in clean cold water until the zine disk is covered; ‘
it is in fact a miniature gravity battery, and will give |
give quite a good and eteady carrent in about one or two |
houra.

(43) . H. B, writes (1) for a list of the |
different conductors and non-conductors, A. We have
not room to mention all, but as conduciors, silver, cop-
per, gold, all the metals, then the acid and salt solu-
tions. As non-conductors or insulators, hard glass,
silk, hard rubber, shellac, ote.; for & more complete
list, see * Parker’s Philosophy." 2, Also, is there any |
non-conductor that wouid do for the cylinder and other |
parts of a little electrical engine that I am making that
bave t5 be nonconductors? A. Hard rubber is the ma-
terial most generally used as an insolator, in any form
of electric engine. ,

(44) L. 1 F. asks: How can I make a smal
battery sunitsble for plating, out of a stone jar and
earthen pot? A Place within the jar a porous cup of
carthenware containinga strip or roll of zinc; fill ap
the s2ace between the cups with a strong solation of

copper sulphate (blae vitriol) in water, and immerse in '8¢ White lead mixture applied to bright metal work to | lated copper wire to cach pair: it will be

pipe.

l walter,

1. It is eaid that if kerosene oil be allowed to run
In it true? A,
Yes. 2 If so, what is the name of {(? A, Itis one
8. WIill It burn? A,
4, In It explo-
@1) T. R. & Co, ask (1) how fast a Inthe | sive? A. Yes, when it is mixed with cortain propor-

throngh a hot tube it will turn Into gas,

form of carburetted hydrogen,
Yes, in the presence of air or oxygon,

tions of either air or oxygen.

(53) A. S. says that his plow castings were
recently rusted by the flood fn Riehmond, Va,, and
nsks how to clean them? A, Retomble them in broken
glass,

(54) P. S. asks: 1. Is the hissing sound
made by steam escaping from a bofler through say n 4
inch valve that i€ one turn open, n certainty that the
steam is perfectly dry? Will not any steam, wet or dry,
escaping through asmall opening into so large a pipe
and being constantly consumed before it has tame to fill
the said pipe, will it not make the same hissing sound?
A. Either wet or dry stenm, esci\ping through a small
orifice, will produce sound; bu  the sound produced by
dry steam will be of a higher 10 ¢ than when it Is pro-
duced by wet steam, 2, Ae the Harrison boilers,
which are made of cast iron and are put together in
globe-shaped sections, a first class boiler as regards
cconomy, safety from explosion, and for making the
best, that s the dryest, steam for running machinery?

| A, They are a very good boiler, as far assafety is con-

cerned, but we believe they will not furnish as dry
steam as the ordinary tubular boll er.

(55) W. A. B. asks how to make a wire of
a gradual taper? A, You might try passing the wire
under tension throngh a bath of heated lead or through
gome gas or other flame, reducing the speed gradually
to increase the taper.

(56) W. S. asks how to harden a piece of
stzel 9 inches long by 14 inch square, so that it will not
warp in hardening® A. Heat it in red hot lead, dip it
endwise and vertically, and hold it quite still in the
waler.

(57) C. M. F. H. asks: What would pre-
vout a steel plate from corroding, and causeit torctain
its high polish? A_ A thin coat of Canada balsam var-—
nish, or possibly warming the plate and applying a
little parafin, rabbing the wax well in, woald answer.

Is it possible to make asbestos, mixed or saturated
with silicate of soda, pliable, when pressed or roelld
out, it being thoroughly dry? A. This can best be de-
termined by experimenting.

(58) W. J. G. asks for the composition of

(52) L. BE. asks how Dblue vitriol can be dis-
wolved foreleotrical purposes? A, In olther hot or cold |

radive. L. When the assumed radivs s the smaller of
the two, to find the other one, (1). Same ns (1) of pre-
ceding rule. (2), Same as (2) of preceding rule, (3).
Subtraet the number 1°5708 from the quantity obtained
by (2) and multiply the difference by the distance be-
tween centers,  (4). Add the quantity obtained by (9) to
! tho nesomed radiug; the sum will be the required rad-
fus. Theserules npply to an open belt passing over any
two stepped cones,

(62) 8. 8. B. asks: What is the so-called
‘“madstone,” supposed to be a cure for hydrophobia,
and what are its virtues? A, The madstone of the
| Sonthern States is an aluminous mineral, and its charm

ligs in its power of absorption. The Ceylon madstone

or ** pombo kaloo " isa black highly polished substance

which, when applied to an open wound, mpidly im-

bibes the blood, and with it the poison. Faraday an-

alyzed it and found it to be a bit of charred bone, The
| Mexican madstone is charred deer horn. The efficacy
of the remedy resides simply in the stone being porons
and withdrawing the blood. Sucking the wound wounld
accomplish the same result,

(63) C. H. M. says: In your “ Notes and
Queries ' you frequently refer to back numbers or to
the SurrreEMeENT. Can yon furnish these, and at what

| price? A, Inmostcases we can. By referring to our
‘ advertising columns you will see that an unusual oppor-
tunity now exists for purchasing a large number of
bound back volumes of the ScieENTIFIC AMERICAN at
about the cost of the binding. We can supply all the
, back numbers of the SurrLEMENT, bound or unbound.
i What is the chemical called “colgate™? A, We
know of no such substance. Send ns a specimen for ex-
amination.

(64) A. W. asks if there is any way of ma-
king autograph letters other than by lithography? A.
| The electric pen furnishesa simple means of obtaining
soy number of copies. The letter is written with the
pen which forms the chameters by minute perforations,
| 2o that the sheet serves as a steneil plate over which an
inked roller is passed, the ink marking through the
holes upon p sheetof paper placed beneath.

(65) A. G. C. asks how to cut stencil plates
otherwise than by chisels. Thave coated my brass with
| wax, soratched through to the metal, covered the let-
| ters with sulphuric, nitric, and muriatic ncid, but nel-
| ther of theacids named will cut through the plate. A.
There must be something wrong with your acid, Gen-
erally nitric acid diluted with | water {s used. Tho best
plan is to etch the plate as much as possible with the
' acid, and then clear the cutting with the graver. To
obtain clean cuta the back of the plate should be
smeared with oll,

| (66) H. L. C. writes: 1. I am making a
new electric engine in which I have three pairs of elec-
tro-magnets wound with 13§ Ib, of No, 16 cotton insu-
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It e not yalunble.—~We have recelved an anlabeled
smple of ore rleh In zine and lead-probably from
Connocticnt, W M. 8. send other samples of his ores
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this & sheet of copper bent around the cop. Fill up the keep It from rusting? A. Mix white lead, tallow, and | have all three pairs in the same circait at one time,

inner cup with water containing aboat 10 per eent of
zine sulphate In solation. The current will pass from
the copper to the zine through s wire and other con-
dactors jolnlng them, e

(45) L. R. asks: What length should the

linseed ofl to a thick paint,

(59) Mack asks for the degrees of expan-
sion and contraction by heat of the different metals?
A. The length of a bar at 32° Fah. being 1, its length at
212° would be as follows: Bismuth, 1-00139; brass,

wire in the coll of & Bell's telephone be? A, That wil) | 1°00120: cast tron, 100111; wrought iron, 100125; stecl,
depend on the gauge of the wire? See previous answer | 1°00118; platinum, 100005; silver, 1-00201; tin, 1-002;

in this column.

(48) W. writes: T wish to build an electro-
medical machine of snch power that, when a man of
mmmwumm“am full
force of the battery is turned on, it will knock him
down. 1 wish w know: 1. What nutber of wire shall
T use (22, 32, 44, etc.) and how many Ibs, of that namber
shall Tuse? Will the machine exert maore power If |
wind my wire into a long thin cofl, or ricsrersa? A, 15
Ibe, of No. 44 silk-covered; wind In three short colls,
whose Jength shall be 8 inches. 2. How
much battery power shall I have 20 use, and what kind
Of battery Is best for my purpose? A. Three cups of

(47 L R. B. asks: Is eating thirty quail in
Muqummdny.-dmzmk?omm-
plinh, and why? A. The ester becomes greatly nause-
ated, the flesh provably having some medieinal sction.
It has been nccomplivhed, and accounts can be found
in our back numbers, ;

popeorn balls, that will stay sticky when cool? A. Use
molasses, or boil the syrup but slightly,

(49) W. T. asks in regard to the telephone-
1. How muceh copper wire Is needed for a pairt A,
About 4 ozs, 2. Ts it necessary the eopper wire should
come fn direct contact with permanent magnet? A,
No, it must not. 8, Is it necessary permanent magnet |
should move endways to be adjusted, as in a relay? A,
No. 4, What are the collars made of that hold the
eoppet wire In position? A, Either wood or hard rub-
ber. 5, Is copper wire wound on haphazard or In lsy-
et A, The same a8 & spoot of cotton In wound, 6,
How can I make the 1ron rod become a permanent mag-

net? A, You cannot; it 12 a rod of hardened steel, and

l

| undesirable—the discharge from a large

| zine, 100294; copper, 100174; gold, 1-00149; leud.|

| 100284

| (60) Dr. T. D, offers the following sugges-
tion for opinion: To #o attach the water spouts to side
walls as to | always isolation by glass
ringa or other device of non-conductor, as in the man-
ner of lightning rods proper. As now arranged our
water spouts attract toward the interior of the houses
the electncity, whereas they might act as protectors
(by extending upper and lower ends) always quite as

well and st ioss cutlay than by the rods. A, The in- |

terposition of glass or other non-conductor, to fnxn-
late lightning conductors, is not only uscless, but
induetion
coll easily plerces blocks of glass severnl Inches in
thickness, and the tension of atmospheric electricity
during a thunderstorm (s vastly greater than that from
the coil.  Metal ieaders seldom have adequate connec-
ton with the earth, and are therefore not only incapable
of properly diverting the eharge, but are in mMAany cases
sources of danger in the absence of a good rod. If the
the leader s usod an a lightning conductor, It must ter-
minate In molet ourth, with an exposure of surface not
Jows than 100 square feet, and most be Joined, by means
of stout copper wire, with the aas and water pipes, and
other metal wark of the building. This arrangement
may afford protection, but it would be safer to provide
the rod also?

(61) O. F. asks for rules for making a cone
pulley (or palr of pulloys) so that & belt will be equally
u;hlo: the different sldes of the cone? A, First as-
suma the mdifof one driving pulle d th .
gt ¥ and the correspon
eentors, and find the length of belt

required. Then as-
same values for the radil of the

successive pulleys on

the driving cone, and ecaleulate the values of lho'

measure the distance botween thelr

Nowif they are all set in a brass plate that makes con-
| nection with the cores of all the maguets—but not with
the wire direct—will such connection carry the current
across from one to the other of the outside magnets, so
as to affect the strength of the middle magnet? A, No,
2. Would iron be better than brass? Wood is not strong
_enough. A. Brass is tho best motal touse in this case.

(67) W. T. K. asks if there is a locality on
| the globe where thesun jomps a day; where at high
twelve Sunday noon ceases, and Instantly Monday mer-
Idian beging, or where Sunday comes into n man's houso
on the eastern side, and becomes Monday by the time
it passes his western door? A, The sun doos not jump
a day anywhere. Navigators In salling around the
world, provided they nse the time of any given locality,
gain or lose a day in thelr reckoning, and by common
custom it is usual when not already done to adjust time
pleces for this error on passing the meridian of Manilla,
! But as a rule clocks are adjusted aboard ship daily, the
local time belng determined by observation,

MixeERrALS, ETC.—Specimens have been re
- ceived from the following correspondents, and
‘examined, with the results stated:

T. A. A.—Ttis lgmte in & gangue of ferric sulphide—
marcasite—and sandstone. The mineral is of no prac-
tical value, but If oblainable in larger samples might be
of some lnterest to the mineralogist. B, B.—They are
fino specimens of what are known 8 claystones—con-
cretions formed by the tendency of matter to collect

 about a ¢enter,  They are usually flattened, and at the
center there Is most commonly some foreign ohject, a
forail, shell, twig, or the like, which was the nuclens of
i tho crystallization.—E. A, J <1t is a banded agate, It
| lncomposed of sllicic neld. The colors are caused by
traces of organic matter, oxides of fron and mangan.
ere, and by the difference of density of the siliccous
(rings.  As regards yonr othor quostion, thero must exist
some outlet for surplus water, if the messurements were
 properly mude.—A, W.—It Is not brown coal, but a
f slaty shale.~The color s due to oxide of iron.—W, P.
McC.—The silicions clay does not contaln coloring
matter other than a little oxide and silicate of lron—
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mayor's and othor makors, from 2 to por vant,
below the catalogue prices.

o« hn(nm st., Pmudclphn
AGE
Hrondwny, New York ¢ iy,
Pond’s Tools,

Glase .ul. and thin glass covers for mounting objects,
N'TS WANTED. £3
New (lrlrun-. L. Chicage, 11
Eunglue Lathes, Planers, Drills, &e,

DE _TO ORDER,

Machinory, and Tools. A. A,
ROR Ave,, Mulmt St. Sta., hn-nl‘.‘\ J

ILlﬂ'lnl ‘\leod L8 uull. with name, o
Agent’s outtit 10c. Seavy Hros., Northford, Ct.

wo R K Fo Rur the l’irr-lnlr b

In tholr own Ioc-lluu onnvasal
isttor, (onl ) «-lly and Monthly, Largest |
-nr inthe Warld, -nb Mammoth Chromos Free.
(8 ummhnluna 1o Agents. Terms and Outnt Free.
F.ONVICRERY, .\uuu-lu.)lnmr.

65 MIXED CARDS, with name, 10c. and stam
Auum-nulm e LG COL X Co,, Bristol, Ct,

The HOADLE Y
PORTABLE STEAM ENGINE.

2/ITH AUTOMATICAL CUT-OFF REGULATOR
AND B ALANCED VALVE,
MOST ECONOMICAL ENGINE MADE

THE BEST ¥

SEND FOR CIRCULAR

Thed C.HOADLEY CO. LAWRENCE, MASS.

STATE WHIRE YOU SAW THIS

ot reduced price. end for the Tist.
JAMES W, QUEEN & CO., OPTIcCtaNs,
For culars address
l'ﬂ)\ SEWING \IA‘III\S Co.,
Or San l"nntlnco. (nl
Sond for Catalogue. DAVID W. POND, Suce !
! ll CIUS W, PON 1) Worcester, Mass., s

Wood- -Working Machinery,

fuch as Woodworth Planing, Tonguelng, and Gy
| Machine: '8, Danlel's Planors, l(lrhhn!w: . f';(;'rvu:";:!‘
-{u:--l \li-‘n;;'n \Imh’l:{;- )lurunlnu, Moulding, and
o-Saw Machines, and Wood-Workl J
AL aiingy. 81 l‘{ D ng Machinery gene«
WITHERBY, RUGG & RICHARDSON,

% Salisbury Street, Wo woester, Mass.
(Bhop formerly occupied by R. BALL & CO.)

P. | opportunity, Every Agent
! A GOIden in the country lhlvl’lltl -:‘n..

scribe at once for the Agents' Journal,

A handsomel
bound 24 !

b Journal devoted to thelr interest
knowledge of what it contains will render It Indispens-
able 1o you; it is brim full of Spley and Interesting
rl'n'llux and Is Just What Agents Need. Sample Cop y
with terms sent free. Address AGENTS JOUNNAL, N \ !

SALES WANTED ON A YEARLY SALARY
MEN $125= 5 52 igARs

PATENTS AT

AUCTION.

Hegular Monthly Sales the first weok of cach month,
by George W. Keeler, Auctioneer, st his salesrooms,
53 Liverty Street, N. Y. For terms, ete, address The
New York Patent Exchange, Room 11, 55 Liberty Stroet.

THE DRIVEN WELL.

Town and County privileges for making Driven
Wells and selling Licenses under the established
Amrrh nn Driven W ell Patent, leased by the year
1o responasible parties, by
WM. D. ANDREWS & BRO.,
NEW \ullK.

The Genrge Place Machinery agency

Machlinery of Every Description,
121 Chambers and o !u\\dn Streets, \|~w York.

THE SALT MANUF: \CTL'RE OF MILIII
GAN. By S. 8 Garnigues, PhD. Ono e
A Cumplulu and Instroetive Dnnerlpuon ut s:m Ql uklnu

The Well-boring Machinery. Pumpl Evaporating
Brine. Kettle and Pan Blooks, J’( Steam
Evaporation. Grades, llw!. and Anul so:s of Salt
Tabular Statement of nies, Ca u Amount of

Rottles, o ‘Cost, Profit,

Salt produved number of
Labor, and Details, Contalned in SCTEN rum AMERIOAN |
svm-wuvw No. 102. Prige 10 cents. To be had nt
this ofice and of all nowsdealers.

% ~4 JENNINGS' WATER CLOSETS
!;w Priots Reovern Seno vor Cmovean

ug‘l 94 Bexman Streer  New YoRrk

s|u 0.'::;:‘:;',:: n==YEARLY
TS Fralinn oA tone s COntract

et —

Old Boolu W -nh-d at .inwr\mn Book Exrh-n\ot.
5 Beekmsn N. ¥, for New_ Books or Can
Books loaned u. ‘all parts of the Umlod Stat

A‘enu wanted, &ly where wu saw this ‘

WIRE-DRAWING nucnin:nv
ocomplete, from rods to \hly‘lg) wire, ia manufactured by

~. & SONS,
&md for prices, otc.

Bnrrt. Mnu.

IN ull tyles |
Framef M“-ll G M CH E nndn |cn.
niversal, Index, Goar &, and 1’}
chilnes und V hwa darcu hnr lllunmlm\ (-!rcu r un
. 181 Milk St., Boston, Mass.

lmco--u M. M 8
) WROUGHT
IIII +<4 T RoN

III BEAMS & GIRD[RS

Tm UNION IRON MILLS,

Pittaburgh, Pa., Munu

faocturers of improved 'ruughl iron’ Beams nnd |

Girdors (patented),
The grest fall which has taken place in the pricos of
Iron, and especially in Heamas used in the cunstruction
of FIRE PROOY BUILDINGS, induces us to call the spe-
cial attention of Engineers, Architects, and Builders to
the undoubted sdvantages of pow erecting Fire Proof
structnres; and h{ roference Lo pages i & 5 of our Book
of Sections ~which
contem platin the ermotion of fire é'ruun-ullvlmru -
CORT CAN HE ACCURATELY C WLATE
©ost of Insursy
terruption to
siderations fully )
bolloved, that wo
difforence which now exists botwoon tho use of Wouod
and Lron, that io many casos the lnttar would bo ndoptod,
Weo -hnll‘w plonsad to furnish estimatos for nll the Beams
complote, for any specific strooture, sothat the differonce
In cost may 8t once be ascertalned.  Addross
CAUNEGLE, BRO®, & CO,,

Pittsburgh, Pa,
SPARE 'I'Il}l CROTON AND KA\'E THE CONT,

Driven or Tube Wells

furnished o large consumers of Croton and Ill:hv-'— -I
Water, WM. D ANDREWSS& BRO., 414 Water st
who control the patent furGreen’sAmorican Driven We II

Wright's Automatic Cut-off Engine.

Buperior in economy, stmplicity and durs alllity” to all
other enginos market, K ':f“" 5. Bollers and Maohin.
ary, now and s nd-hand end for glroular

GEO, M, CLAFE, 26 Brondway, N, Y.

PATENT MINEBM WOOL.

Chesp apough

negmbustible
for Uning frsme :u-q.a

|' 0, Box 4l

Lathes, Planeré, Shapers

r Cuitors. Milling Machipes. Hpecial
Luh(uu:.yl.ud'&’b‘bl.t;‘tyull.ml RUT, Newark, N. J,

will ho sent on application to those | ~
THE |
b

MACHINISTS' PATTERN LY!TLH.\ in ma( variety
VANDERBURGH, WELLS & CO,, Printers’ Warchouse,
1% Dutch Street, New York, corner Fulton. ll pstairs.)

BURY DRILL (‘lllchS.
Perfocted and Prico reduced.
Manuf'd by the HULL & BELDEN CO., Danbury, Ct.

BRADFORD MILL co.

Buccessors to Jas. Bradfond &

e y A

_—r

MANUFACTUNRENS OF
French Buhr Millstones,
Porhblo Corn & Flour Mills,
Machines, oto.

I)'PNOI—LH“'H SENT ON Am!CATION

e Salesmen wanted Lo sell our
hupw uur-u \mln ers. No peddling
Expenecs pabd. Permancot employ
tul. addreas B, A, GRANT & CO,
34,08 5 Mo 5, tu.._u.gu.

AOVERTISERGE
FAIL TO
MAKE
= et advertiias bs property biaced MONEY
£0W/°7v ALDEN'S sz

174 ELM STREET, CINCINNATI, O,
B3 eat vales an the best papers. &
Bond for caulo(uo Estimatos and information free.

w E NAM
inFINEJET BlACKwery varietyofturned \nud\urk
partsof muhmorlnun-ngs tinware and other metal

work ENAMELED JET C00DS,in woed or metal.made te ordlr
ﬂ“!ﬂlcl" (NA-IL 0.1 N Sv'lovln!NCE. B

uy-‘ur Aarnn\mn(mlu\'rrywhr-rn an
(poss ptrienly Jegltimato, Partioulnrs f'reo
Address J.WokTH & CO., 5L Louls, Mo,
)

‘ T'o Agents solling my 10 new articles,
B Chromos, Watches, Jewelry, ete. Send
for catalogue. R, Morris, Chioago, 111

Locomotives on Street Tramways.
The undersizned, being largely Interested as engine
| to trataway companies in Kurope, would be giad
respond with makers of en “‘l‘l. -umln'h fOr pas
JOSEPH KINCALD, Civi wineer
ol by llhnvulluuru. *l \\ulm(unhl l--nd-m

————————————

WAT(.N nml CHAIN oxLy ‘2
Dl Sheapent (n the World! B "'”l
GOL WATCH and CHAIN FHE

Ageuts. (. AL LININGTON, hJuhvum..tmsm

v

l{ l 00T POWEIRR MA-
“ HRY.
Diffore lll mne I|Im--c with which
Bulld blopt  Makers,
Wagon \l'l\- . and Jot »

In MM wa work
O l ALIYY \\n
Paior with stomm o wor manufue-
turing: also Amatears’ supplios
MACHINES BENT ON THIAL
Say where you read this, and send
for catalogue nid prices
W, F. & JOHN BARNES,
lhn kford, W lnnulu. » Co,, 1IN

Ilghtou! Htroummt. und Bost

“ BELT PULLEY

Secured to the Shaft without Koys, Net Scrows,
ll‘l'f:‘h. " ;‘Iun' alao, Adivatable ]lhux.l ’“\‘J{(’Iﬁ and Taper-
Sl Couplings. Send for oatalogue Addromss

e aper-Sleeve Pulley Weorks, Erie, Pa.

|

EAGLE FOOT LATHES,

Improvement in style. Reduction
prices April th. Swmall Engine Latbhes,
Slide Rests, Tools, ete. Also “croll and
Circular Saw Attachments, Hand 'lan-
ers, ete.  Send for Catalogue of outfits
for Amateurs or Artisans.,
WM. L. CHASE & CO,,
S & W Liberty St Now Yurk.

MPORTANT FOR ALL CORPORATIONS AND
MANF'S CONCERNS.~Buerk's Watchs-
man’s Time Detector, capable of geegrately con-
trolling the motion of & watchman or patrolman st the
different stations of his beat, Send for circular.
J.E.BUERK.P.O. Box" 79, Boston, Mass
N. B.—Tho suit agzinst Imhueuser & Co., of New York,
was declded In my favor, June 10, 1574, A fine was
asseased ngainst them Nov, 11, 1576, for selling contrary
to the order of the court, ‘Pu-ous ln:‘yi‘f or using
clocks lnmuumg on my patent will be t with ac-

Bnnlls Patent Rever‘gp_dlgntigg

riety Moulding
& Dovetailing
Machine, Cuts
Panels of any
design or style
of mould in the
solid wood with
neatness and
dispatch

15 a first-class
' Shaper, Edge, &
Seroll Moulder.
EDoes peneral
S Dovetalling
with thick or
thinstums. Simple, Durable and
Eflicient. 7 Send for Pamphlet
and Sample of work. Improved
Solid Steel Cutters for all kinds of
Variety Moulders made to order, and warranted by the

B. C. MACHINERY CO,,
Battle Creck. Mich.

! I , SAFETY HOISTING

Machinery.

’ OTIS BROS. & CO., No. 38 Broadway, New York,

¥

'l‘ PAYS 1o ll our ubber Hund Printing '~lA|n|»-
lnnm n-. 3 \ llAlll ER & Illl() (lmulaml 0.

| @*

Toal 1 kinda; also GRAR WHEELS, parts
.”lm{ll‘lbl';l‘-“'n::l m’«l;- fals of nll \lud- Castlngs of
Smn il Lathos 'n'm-- sHae Resta, ete. Catalogues free
GOODNOW & WIGHTMAN, 2 Combhill, Boston, Mass

o 6000 Wl

I

can be made In one day with our
oot WELL ACGER. Send for

uger Book. U8 \m.rum St Louis, Mo,

sdo by Agents avlllnunur Rubber Printing
BIG PAY':'I.I‘II‘ID:, Taylor, Broa. & Co,, Cleveland, O

‘ PPLY ENGINEERING,
‘ n . \T‘\Isl:cll. l‘ !, L(“:mll:‘:lu'lo 'Il'l"::n‘vlIcnllll"ll‘::‘nl::;'. ’
’l‘:. (3 “l;l\“{"l.l"‘ u|l‘..l‘|n{llul-':n'.::‘\llnrm\ St., v '

W wph s sotit froe by wall on recelpt of pric u

Machinery and the Nouparcil Wash-
luu“;'l'llnlulr“llul":n unlln tured by Oakley & RKoating, ©
Cortlandt st o wolioations, Mlans anad Eatimates
for Laundrios llullln'll W), Correspondence invited

BYREY. FEARP. LI

-
-

Thie prnpasobbos 10 hunhansd

Patent Mmosphenc Gas Burner |

tor softening palnt with Gas. Ong man rmnuvln
| squnre feot oF paint in one minute, The ONLY DU 'NI(
Ill-\l will burs with Jta mouth downward m|-| un( wat ‘

back
. WATKINS 3M Harrison Ave., Boston, Mass
| e w,* Send for Utroular with Tostimonials

[AMEMBER OF THE N, Y. n.ul. .

Mrs. Stowe's New Novel,
“OUR FOLKS AT POGANUC,”

BEGAN NOV, BTN, 1IN THR

CHRISTIAN UNION.
Special Foat;o for 1877-8.

Lzoxann Bacow, D.D., * Folitiea) Problems

J. L Vixcesy, DD, " Bunday School Papers.”

EDwARD Escresrox, DD, ** How to Hold our Young
People ™

Jos. P. Tuonrson, DD,

R. W. DALE, M.A., Toreim Correspondense.

A Layman's Thoughts
on Freaching '

* LAICTA"™ * Latters from my Libeary. ™

HENRY WAMRD Brecuen, Sermons from Plymouth
Pulpht

Josern Coox, Boston Lectures (condensed ),

LYMAX Annory, Sunday-School Lessons.

Sent for balance of 18577 to Jun. 1, 1879,
for 83. To Clergymen, $2.50,
The firet two Numbers containing chapters of Mrs. Btows's
Novel sent free on recolgh of postal card.
HORATIO C. KINC, Publisher,
27 Park Place, New York.
BlG My pan beats
Is esxy, honest, and pays
Davip C. Cour, (hlm(u F
v 4
AIR COMPRESSORS
FOR ALL PURFPOSES.

A SPECIALTY of HEAVY FRESSURES.

THE NORWALK IRON WORKS OO
HOUTH NORWALK, (.on

*“OLD RELIABLE.” TO KNOW .-\LL
about the Best Pamp (or Paper Makers, Tanoers, Con-
tractors, and for irr fon, send for illustrated amph-
Yet, 3 pages. FEAL .--luuu  Balawinsville, N'Y.

M.page Ploture Book, free.
all to make mooey.
you §lda dsy

WESTON DYNAMO-ELECTRIC MACHINE CO

Machines for Electro-plating, Mlectrotyping, Electric
Light, ete., In addition to testimonials tn our
of Jan. 1. We beg to refer 1o the follows
MERIDEN BRITANNIA Co; RUSSELL & ERWDN
Bexp & Bawtox; Hatr, Ervox & Co.; KICHARDSON,
BOYXTON & OCo: Wi, H. JACKSOX & CO ; STANLEY
Wouxs: RoGers CurLery Co.; Caas. Rocins Bros.;
EDwaARD Mr % Co.; MITCHYELL, VANCE & CO ;
WALK LOCK CO.; HAYDES, Grkx & Co.; DOMESTIC
SEWING MACRINE CO ; ERERBARD FABER - JO8. DIXON
Crrcimx Co.; MUNMIORD & HaN=0N; FAGAX & SON,
and over 30 others. Outfits for NICEKL, SILVER,
Buoxze, Plating, ete. The two highest CENTENSIAL
AWARDS, and the CENT ENNIAL GOLD MEDAL of Ameri.
can lostitute. FPrices from S1235 1o S500.

CONDIT,HANSON & VAN WINKLE
Sole Agents NEWARK,NA.

THE SUN.

NEW YORK.

bouses 3
7eCos

l&’!l'. 18T,

.h the time 3 bes for the renewal of ru‘acng:
tion, THE SU \m remind its friends and weil
ers everywhere, that It is in a candidate for thelr
conyideration and support pon its record for the past
ten yoars it relies for a continuance of the hearty sym-
hy and generoas co-operation which bave hitherto
&n extended to it from every quarter of the Union

The Dauily San s a four-page sheet of 5 columns;
price by mall, postpald, 33 cents a month, or 86.30
per your,

Tho Sunday oditlon of THEBUN isan elght- ,n‘-' shect

| of 6 columps. While giving the news of the day, it also
contains s large amount of lterary and miscellaneous
matter -;rdﬁly prepared forit. THESUNDAY SUN has
met with great success, Postpald $1.:20 & year,
The Weekly Suau.

Who does not know Tue WErKLY SUNT 1t elrculutes
throughout the United States, the (.n\ml A8, and be-
yond. Ninety thousand familles greet ita welcome

o8 weekly, and regand it in the light of gulde, coun-
‘ﬁnr and friend, Its news, editorial, agricultural, and
literary departments make It essentially s journal for
the family and the freside. Terma: Oue Dollar a year,
postpald. This price, quality conaldered, makes it tho
cheapest newspuper pn Mished. For clubs of ten, with
$30 cash, we will send an extra copy free. ddress

l'('lll.l"ll} R OF THE SUN, Now York ctr.

PATENT & H(\Il AND BAND SAW MACHINES A
speciality. CORDESMAN, BGAN & 00, Oncianat], O

Baker Rotary Prescure Blower.

(POSCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS,
2318 Fraskford Ave.

Paitapzcrais,

The National Petrolenm Gas Co.

Iavo tho only process that will produce pure fixed Gas
}mm |l‘ll‘1'h'ull‘l Uniform and rellable as the dest Coal
Gas, and much more brtlliant, at Aalf cest. Wil furnish
works for Citles, Towns, Manufacturing Corporations;
| also, Portablo Works for Hotels and Private ywellings,

of any Ao requirec. Semd for circular., GEO. M.

| CLALI Uenorm Axont for States of New York and New
‘ Jorsey, P llrwulwn). New York.

=
ol

. R. \VORTIIIN(‘TON
239 BROADWAY, NEW YORK.
Hydmulic Works, Van lln.n t Street, Frooklyn,

Manufsctures Pumplng Engines for Water Works T
dally use at JU stations
Moturs und Water Meters. Seo
SUPPLEMENT, January 2ith, 15T
July 14, 157

Ay Steam Pumps, Water
SCLENTINFIO AMERICAN
Prices lJargely reduced

SHEPARD'S CELEBRATED
330 Serew Cutting Foot Lathe.

¥oot and Powor Lathes, Drill Presses,
Soroll, Ciroular and Band Saws, Saw
Attachments, Chucks, Mandrills, Twist
Drills, Dogs, Calipers, ele, Send for
catalogue of outfts for amateurs or
artisans.
II. l.. ‘lll-’l‘\l n & Co.,
!5“&.]::- St
( ine \uunll. (‘hlo.

o

JOHAN KOOPM ANS & CO.. OF AMSTER-
n AM (Netherlanda), beg to tnform the pudlic in @enerm),

and American mapufscturers in particular, that they
have established a wholesale business for Amerioan
articles, beth for thelr own acocunt and as the repre.
sontatives of several manufacturing copoerns in the
United States. Manufacturers desirous of making thelr
products known in Hiand and its colonles, will find 1
1o thelr advantage to address them with muh,m. s and
price current, mﬂn.'(hem full lnformation lbmn thelr
goods,  Reforence, J, Agostind, & Beaver St Y.

FOUNDRY MOULDING MACHINE

Stmple, strong, and practical. The best muchine nwin
al reduood prices. T. F. MAMMER, Patoptep u“‘
-\lnnurm(umr. Branford, Conn.

CODY' PAT. SHAFT
OIL FEEDER
Ade. CINCINNATI BRASS WORKSF




Scientific American,

[DECEMBER 22, 1877

=

“\drrmstmrnlﬁ

TN rnct Insortion = -« 75 conts n line,
'B:::.I!.m ench Iusortion « « « S1,00 a line.

nwm‘.pm,w advertinments a! (he smame rate |

by meararement, at tAe wtler pres. {dver
ﬂ:--w st recrived af p-!u.nhm ofice as early
ar lm nnmlw lo au-ur in M.rl

S6. SCROLL INS, $5.

sthe LESTER COMBINA-
n”‘ ‘ll ovineists nl-fa’\cgi..l' -:.“,
ting Table for nlnying,
52'3 l.‘l;‘l'mm‘-a thick to center of 35
tnoh circle. A Turning I.nllu' with
mm ote sot Of bost cast steol Turn-
‘i"onln. An Emery Whee ‘nm-
-x e and narrow fms. A Dy Iinﬁ
\uurhmrm with Sir Stud's Stee
Drilis, which bore \{inmll-‘\r Irnln. '::'I‘tl

~ Iar Saw for cutting stralgh
(i \\':u ond It complete, packed
in case, on receipt of |N.00, of the

scroll Saw alone, -nh'm ‘l|{ ach-
BEvery styje of Hand and Foot Power
?.':“-:xynf'-«.m;- f--r Iiustrated Oatalocues of Tools

Blades, 10c. per dor.

:g:.:’:?:}l’l“:‘n :".;:.(n:lll-n.('.'nh-\ Mechanical Drawing
and Designiy -lum‘v ln:'\fﬂ:l\'\\ul':'rll\l\ SULENT 1
W, L

Box 3713, F. 0. £33 Fulton St New York.

Mmmwmmmnmw

™ h
s Sotting Steam Bollers. Wil burn screenings wit
r;arﬂl' ml’\‘{ul\' of soft coal without Nun r ‘.1 1ress
AF. UPTON, General Agent, No, 220 Congross Stroot
Boston, Mass,

P.BLAISDELL & CO,,

Worcester, YMass,,

sanufacturers of the Blalsdell Patent Upright Drills
and other nm-m‘ Machinlsts' Tools

(’ﬂAlu.}‘.\‘ B. HARDICK,
23 Adams Strect,
BROOKLYN, N X, !

OGARDUS’ l‘\l’l\l‘ l\ll\ll.\\l Ill‘I“\“
8- rinding Bones, Ores, Sand 0
(‘rzclTxm? “l’\lr'\\l (‘Ing f‘r!.suunz:nc 01l Cake, ¥ feod, Corn,

Corn and Cob, Tobacco, Snuff Hugur.,\‘!m‘l.("m l(\-;n‘-‘l“-l

Nlagara |

| = Steam Pump Works. |
ESTANLISHED 1826, l

\

Flaxseod

Cocounut,
:Fcl.N:ndcgg‘:;cvn;K:unnnl b gronnd by unwr mills,
Also for Paints, Printers’ Inks, Pasto Blacking, ete.
JOHN W, Tl((‘;h\u\ successor 10 JAMES BOGAR-
I)L‘;, corner of White and Elm Sta,, Now York.

PES At llu-rlured I'rlvr-.
ICROSCO Oopers Glasses, Speota-
clos, Telescopes, Thvrxuulnl tors.  Send for
Ilustrated Catalogue. R, & BECK.

921 Chestnut St., I‘hnlmlc-lphlu

CAVEATS, COPYRIGHTS, TRADE |
MARKS, EXC.

Messrs. Munn & Co., in connection with the publica
tion of the SciENTIFIC AXERICAN, continue to examine
Improvements, and 1o sct as Solicitors of Patents for
{nventors

Ia this line of business they have aad OvER THIRYY
yeans' EXrEnieNor, and now have usegualed racililies
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada and Forelgn Countries. Messrs
Munn & Co. also sttend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels
Reissnes, Asvignments, and Reports on Infringements
of Patents. All business Introsted to them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
o procure them; dircetions conterning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejocted Cases, Hints on
the Sale of Patents, ete. |

Forelgn Patents.—We also send, free of charge, n |
Synopais of Forelgn Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of the world. American inventors should bear In
mind that, as & general rule, any tnvention that i valo. |
ablo to the patentee in this country Is worth equally na
much In Eogland and some other foreign countrion,
Five patents—ombracing Canadlan, English, German,
French, and Belglan —will secure to an inventor the ex-
clusive monopoly (o his discovery among about oxe
BCSDEED AND FIFTY NiLiwows of the most intelligent
people In the world. The facllities of business and
#eam communication are sach that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent ix
§75; German, $100; French, $1%; Belgian, $100; Cans-

Copies of Patents,—Persons desliring any patent !
fssued from 1536 to November 3, 1567, can be supplied
with officlal coples at reasonsble cost, the price de-
pending upon the extent of drawings and fengih of
specifications

Any patent Issued since November 27, 1857, at which
thme the Patent Ofce commenced prioting the draw-
fngs and specifications, may be had by remitting to
this office §1.

A copy of the claims of any patent iesned sinee 1690
will be furnished for $1.

When ordering coples, please to remit for the same |
un above, and tato name of patentes, title of inven- | |
tion, and date of patent,

A pamphlet, containing fal) dlrectlons for obtalning
United States patents, sent free. A handsomely bound

Reference Book, gilt edges, contalns 140 pages and
many engravings and tables lmportant Lo every pat-
eutee and mechanic, and ix & useful hand book of refer.
ence for everybody, Price ¥ conts, malled freo,

Addrees
MURN & Co0,,
Publishers SCIRNTII'IC AMERICAN

37 Park Row, N, Y,

" Non gnwz—m & ¥ and A Slrets,

J

& va{Dio: a 's Calouiating Machines H B, Grant, Boverly 6t., Boston.
COFFEE & SUGAR MACHINERY HARTFORD

EiE SISl STEAM BOILER
Insvection & Insurance
COMPANY.
W. B. FRANKLIN, V. Pres’.

Messrs. C. ADOL PHE LOW & G0., €@ Cudar
J. B. PIERCE, Sec’y.

Street, Messrs, MUNOZ & ESPRIELLA, % Pine

Stroot, Now York, aro \!r Guardioln's Age nis, und thoy
will give prompt attention to all orders for any of the
above machines

Harrison’s System of Grinding!
Muostrated Catalogue Now Ready.
NEW SITANDARD FLOURING

Old Theories, Horizontal Grinders, Slow :
Fine Flour, High spead, and Econo-

MILLS.

Runnors,

Fully Exploded
Ll 1. I w showing he 1( of
mical \mfum hnll\'l\;l \:d'tutx‘w'“' AlL Pvrometers, .. nx, Hot Blast ipes,
Millers and Bditors please addross Boller Flues, Supor- |lon':-'1ll'_~g:-|nr|; I;lll :m[l. !A;l'r x
. ¢ 50 anuing Lol
EDWARD HARRISON, HENRY W. BUI s Peadaay N Y.

No. 135 Howanrd Ave. Now Haven, Conn.

ENCINEERS WANTED

In all towns in Eastern, extreme Westeorn and Southern
gonts 1o sell the bost tw ) |vl-(“ll rod packings

EsTaniisnen 1844,

JOSEPH C. TODD,

(Formeriy of Todd & Rafforty), ExarNeenand MAOIIN
Fiax, Hemp, Jute, l(up. Onkum, and Bagging
Maohinory, Stoam ‘ ngines, Bolloars, oto Also Agoent for
the celebrated and tmproved Rawson & Iuttinger Holst.
Ing Engine, 1 will furnish spocitiontions and estimatos for
all Kinds of machinery
and price Address

J,. C. TODD,

10 Barclay St., New York, or Paterson, X. J.

3 b = '-"—'—==0-

e II-nn-\m\- oo &
H)l(l sl arTy ¥ \« hl\t. X n

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY B0 eiciRockDrie Co
SEND FOR PAMPHLET, FITCHBURG MASS.

Mill Stones and Corn Mills.

Weo make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing. specially sdapted to Flour Mills. Send for

oatalogue,
! T. NOYE & SON, lluﬂ'ulo. N. Y.
FOUNDRY AND MACHINE SHOP FOR

Sale or Rent. Wo offer at & bhargaln, our old works,
consisting of three substantinl brick bulldings sheds,
nmple water power and facilities for conducting an iron
or wood working business. Coal, fron, hard and soft
lumber close at hand. Three rallroads. Address
SOUTH BEND IRON WORKS, South Bend, Ind

n Tovels md Ohlo.

Send for descriptive circolar

11

‘OSTV

2493

E 5 uumupa
*

X8 GEHIMIOTVAOAXYR

"MHOA MEAN
SNILIT B NVALVN

'SJUIBSIJI{H’] pue sd0j0a[g

Anl-lrcnn
oyt g i, M TUVREL F
! llulﬂnrh Hll’uu( Ih»hm. Mnl.

Y IMPERIAL
CASKET.

THE STEINAU

SESFMSFOR ONE DOLLAR!

And New lllustrated Cnhloguo. with instructions how to become Agents.

Our Imperial Casket contalns one pair of Lady*s Bracelets, one uumm Neck Chain and Locket, one set
of Studs, one palr of Sleeve Buttons, one Lady's ~¢( (Ear-ringsand Pin), one Seal Ring, one engraved * Friend-
ship" Ring, one Plain Ring, one embossed Collar Button; all of which are the finest gold-plate, warran-
-Ilo stand the test of solid gold, and exactly as represented by the engravings in this announcement.
ﬂn receipt of One Dollar we will send this grand array of elegant Joewelry, securely pu‘k«l In a bean-
n!ul MOTrHccO casket, poulmld to any address. Our fllustrated c:u.'l' WHe accompanios every caakot free.
* Havipng one of the Imperial Caskets in our possession, we must say, that, while the articles are not
« solld gold, they are beaotiful imitations snd very pretty. each particular plrcx‘ belnz equally as good as aro
mld I the rn) Jewelry stores. "= Enrrors’ HONE AND FARM.
* An honorable boase, entitied to the confidence of their patrons."~Enrror Crnmrrax Wontn.
*We endorse the high order of respectability attached to the Steinan Jewelry Co."—Ep, Bostox Grone.
*To assure our patrons of our responsibility, we refer to any rellable business house in Cinclnnati, aud
by permission 1o the commercial agency of Tappan, McKillop and Co.”  Mall all orders to

bTEIEU JEWELRY COMPANY, No. 5 Arcade, CINCINNATL, 0.
PATENT

OLD ROLLED

VEST POCKET

GATLING GUN.

By I-'nrllu' hrnnllmtl nnd Moul Perfect |
CKET ARM inthe Waorld.
Secural hu l *f and Forelgn Letlers Patent.

By far the most rapid repeating arm over manufac-
tured. Isn positive safegunrd agatnst nocldont, so fro. O
quent with other Fine AnrMs. Aduplod to the usunl
sleo cartridge, nnd can be carried in the vwal pockot with
perfect conyenlenoe, Sold bylhvlrmln nnrnlly Un-
usual inducemonts Lo responsible agents In all sections. |
Bend for circulars.

7, Boston, lus.

All Right Fire Arms Co., Lawrence, Mass, 460, 1 Chamibers SR .
Puncmg Dmp lhmum-n and Dies, for worke | MACH ' N lsTs, TOOLS.

un |

SHAFTING.

le fact that this shafting has 5 per cent, greater
|‘lh. A finer fAinish, and I8 truer o gauge, than any
srin use, rondoers it umlmlblmll;lhomm‘l economical

if the CELEBRATED

G, nnd furnish Pulleys, Hangoers,

ol ut‘ m-. I'ﬂﬁo list matled on

8 & AU(.tllLlﬁ\%.‘
s
T ana Mlilwankie Win.
niln store and for sale by

1HOIY TYw

b 0lso Um role mnnufaoturers
s Par.CournN
ot £ the mont appr

\ npuhcuuun to

Street, 24 and &l Av--nnm
190 S, Canasl Street, Chi
5 3tocks of thls sha

FULLER DA
wEO. P LA« E

ing Metal THE STILES & NEW AND IMIMROVED PATTERX
PREBSES ‘l' "ll(‘l(l-.l( \ lu- S8 CO., Middletown, l Sond for new HHlustrated cataloguo. ’.
o O

JPRIGHT DRILLS

; Lathes, Planers, Drills, &e.
NEW Hav B‘ MANUFACTURING CO,,

SEND For
New ll-vcn, Conn.

CIRCULAR

ACME

THE l-‘()()'l‘ . g
H B ‘C K F-O R D G/‘) /‘//7/70//0 Goared, Scrow Cotting, Cuts r!-u}"l;g:?m ulxt)tgfr
e = RS | threands, Prico Bighty l)nllnr- Hond for olroular,

& CO,t lnollmntl Ohilo,

*Tuw -
o BeLePites.

KNUW ERVATION,” n book for everybhod
Price 81, sont by mml, Fifty

H ariginal  prescriptions, elthor one
of which Is worth ten tmes the

‘nu o of tho hook (ml 1 \hulnl nwardod tho author, The

Soston Herald Nl: he Sclence of Lifo is, boyond
ull comparison, (he

A now .\lmnvnl Troatise,
Scimyon or Live,

YALE

IRON WORKS,

Now Haven, Conn,,
Hullders of the YaLs V :m‘lru..
tha best ruﬂ most  Eeonomical,
alv:l :o'r for nudurlmﬂm\ uno : nlno

OMIZONTALS, with or w
b (lm Teider Cut-om, r without

mml
Physiology
ustrntod

oxtm-
ordipary  work
nvur prublishod.”
muphlvl nont

on

An
yitke. BURCIAL TOO LS made to ord:
Wl ab prices that -Infy Compe
tion, nd for Clroular.

PERFECT s

LEFFEL WATER WHEELS,
With recent improvements,
Prices Groatly Roeduocod.

7000 in successful operation,
FINE ¥EW DAMFELET FOR 1977,
Sent free to those interested

James Leffol & Co.,
Springficld, O
109 Liberty 5t., N, Y. City,

S —

The Koch "lll'ﬂl Fllo, for proserving

and price rodueed.  Subweriboms 10 the BOIENTIFIO AM-

o of this papar board oldu
TROTENTIFIC MR e
overy one who wishos to preserve the [-wr.

Address
MUNN & CO,,

Inscription
Nocossary

NEWSPAPER FILE

magnzines. and pamphlets. bins foen m«rnlly lmnm"d

ERICAN and SCTENTIFIC AMERICAN BUPPLEMEXT onn bo
" vplk--v for the low pﬂm of $1L50 by mall, or $L.35 ot the

for

Publishors SOIENTIFIO AMERICAN,

THE

T A NER L OO..
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.

TORPEDO VESSELS.

sServiee

GRO. PLACE, 121 Chambers St

By Mn. DONALD
A valuable paper, Intely read before the Cnlu-l
s Institute. Helng s fall exposition of the Tor-

Now York Agent,

ON.

podo-boat systom, from the earilest efforts to the present

| timao,

Giving dimensions and performances of the

| sovoral sizes bullt by 'hornyeroft Bros,. tor the variocs
governments, highly Interesting trials of these boats,
and experiences in war, and a deseription of the t

«

OTpe-
1..(. uwl 1 illustration. Contained In BCIENTIFIO
AN SUPPFLEMENT No. 7. FPrice 10 cents. To

] M ALLEN Prrs [ b'v hml nl this umv ° nnl! of all ne ';dn.jrr'

Steel Castings,

From A to 10,000 Ibs, wolght, true to pattern. An Invalu.
able substitute for forgings, or for malloable lron oast.

ngs requiring great stre n h ‘rn(l for cireular and
orice list to CHESTER STEEL CASTING COMPANY,
WELINA \'I‘l(l.lr'l'. I'IIII.A DELPFHIA, PA.

W

OODWORTH .“lfll}'.\(‘ﬂ PLANERS, ‘lﬁ. Planers
and Matchers, §50. S. C. HILLS, ¥ Chambers

Street, New York,

POINTS OF A GOOD HORSE.

Guldance of Judges of Ilurvc-
lence.

BEING
Report of the Committee appointed by the New
Hl land Agricultural Soclety to decide upon Rules for
The Points of Excel-

Size, Color, Fymmetry of Hody, Head and \«k

Eye and Ear, Feet and Lim>s, fully described, Speéd s

the Trot, and in Walking, Style and Action, ete.,
the percentage allowed for each quality.

ﬁm
The Standard

Size and ~peed for Malched Carriage MHorses, Gents'
Driving Horses. Famlily Horses, Park or Pheton Horses,

ete.
tained in

An excellent Gulde In selecting animals,
SOLENTIFIC
103, price 10 cents.

(nn.
AMERICAN BUPPFLEMENT NO,
To be bad at this oflice and of all

newsdenlers,

H.W.JOHNS" PATENT.

‘ ~ §§1 %R?AT.Q 3

Liguid Paints—all shades, finest in the world.

Fire Proof Pnim. for Wood work, &e.

Roof Paint, for toofs, Iron Work, &o.

Roofing, with whit o Fire Proof Coating

It ool Conting, for restoring and {\"‘M"‘l\l old roofs.
Cem otorts, Furnnces, Leaky Roofs, &o.

nm Pipe lmtl Boller Coverings,

Steam Packing, Asbestos Bon rtln. F r

(mulnru. lenlhlnn nnd Roofing

These articles uro ready for use, and can be

Llllctd I&y any one. Send r--r ﬁanwlo-, I’-mphlou.
sts, Lo

H.W. JOHNS MANUFACTURING COMPANY,
87 Maidon Lane, New York.

PHILADELPHIA BRANCII, 406 Arch St.
R & CO., Boston.

roof
c.

Also | DOWNIE TRAINE
on. W uv:.\ PRTED & CO., Columbus, Ohlo.
salo by |3 M. BUCK & CO., &t Louls,

PARKER & 00", Ko Orloans.
'rumn BON & UPSON, San Francisco.

THE PRICES OF GENUINE

Wlllam Wal

ARE NOW SO LOW

That it is folly to buy any other kind—thas is if you wish
a good, reliable time-keeper. Those who live at a
distance can make an intelligent selection from our
stock, which is the largest in the country, by sending
for our Price-List, which describes overy grade, and
gives prices of each. We only sell these Watches In
solid Gold or Silver Cases. The movements in the siiver
cases are exactly the same as in the gold, and in
this respect one Is no better than the other, All grades

| are now made both as key-winders and stem-winders.
| We send single Watches to any part of the country.

no matter how remote, by oxpross, with Bl to Collect
on Delivery, with priviloge of exsmination beforoe pay-
ing. No Watch need be taken that (@ not entirely satis-
factory. Wehave sold thousands of Watches on this
plan during the last ten years, and to every County
and State in tho Union, When you write for the Price
List, please montion that advertisement was seen in
SCLENTIFIO AMERICAN, Addross

HOWARD & CO.,,

No. 222 Fifth Avenue, New York.

This papor will go to many out-of-the-way places,
such as Forts in the Territories, Mining Camps, ete.
Watches can bo sent to all theso places with perfect
safoty, at our risk,

Diealers noed 0ot write 10 o, 00 we take 0o dbconnts. We caly sall
wm.o—-umuum-mmn—.

= 1872, 1874, 1875,
SCIENCE RECORD.

A fow coplos of Shuo plendid books are offered at
tho following 'b
o lnllowlnu nro lho MOSE DOte-

et etninal o
('mcm ; W
%?%ﬂ

| .u?

Ry D emaoar,
":.:.".."‘%43 R X

MUNX & CO., Punuisuens,
¥7 Park Row, Now York city.

T%ﬁﬁ%ﬂxw‘“ﬁ""% Mu




