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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.

—

e ——SETE

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

.
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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 ~
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STORKS BATING YOUNG RABBITS.
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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,

—_—

[DECEMBER 22, 1877.

! *
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
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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
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