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AG RICULTURAL INVENTIONS. THE TELEPHONE AT THE PARIS OPERA. wiro .!)f a small induction coii without any condenser. The 
In distributing attachments for plows for sowing seeds or One d the most popular attractions at the Paris Electrical line, laid in double wire, is connected on the one hand 

fertilizers in the furrow formed by the plow, and in which Exhibition is the nightly demonstration of the marvelous with the induction coil, and on the other with a 
a stationary hoppel', a movable lower spout, and a subjacent ?owers of the Ader telephone, by its transmission of the sing series of telephone receivers placed in the rooms at the 
shaking wheel have been arranged in rear of the plow lUg on the stage and the music in the orchestra of the Grand Palais de I'Industrie. There are eight receivers thus coupled 

standard, it has been a serious otjection that eaid attach. Opera at Paris, to a suite of foul' rooms reserved for the to each transmitter. The undulatory induction currents de· 

ments were not adapted to distribute with the same regu- purpose in One of the galleries of the Palais de l'Industrie. veloped in the fine wire of the induction coil by the variation 

larity when traveling over hilly and horizontal surfaces. Tbis demonstration is given nightly between eight and eleven in intenEity of the current traversing the induction wire, react 

Tbis objection has been removed in the improvement r;atent- on the receiver. There are tcn such instaliations as we have 
ed by ]\'[r. Timothy C. Norwood, of Honca Path, S. C. In just rlescribed on the stage of the opera, each with its own 
this improvement the hopper, the spout, and the agitating Jllattery and induction coil, and double line to the Exhihition. 
wheel are all connected hy two and the same side bars 1 As the batteries become rapidly polarized, two sets are pro-
which. in their turn, are connected by links to the plo� vided for each transmitter, and the batteries are shifted every 
standard, whereby the hopper, spout, and wheel move toge- i fifteen minutes by a commutator. Fig. 3 is a diagram show· 
ther in parallel position behind the plow standard, and con- I 

ing the arrangement, the transmitters being numbered one 
sequently maintain the same and proper relation to each 

to ten; the batteries are shown at P, the induction coil at B. 
other, under all varying conditions of the surface of the 

and the receivers in connection are marked A to H. Only 
ground. two complete eirCllils are shown to avoid confusion. 

An., improvement in seed planters has been patented by 
The Ader receiving telephone, shown in Fig. 4, is well 

ML Charles P. Hanson, of Edwardsburg, :Vlich. The object 
known; it is a magneto-electric instrument, the magnet of 

of this invention is to provide an improvcd means of ;'ais-
which is formed into a ring so as to sen-e as a handle (see A, 

ing the openers of II planter from the ground aud adjllsting 
Fig. 4). The two CfJres, B B, are attached to tbe poles, and 

them to work at allY desired depth. For these purposes the 
have wires coiled round tbem; a soft iron ring, F F. is 

tongue of tbe planter is pivoted at its rear end so as to PJ"O- placed over the poles, and in front of the diaphragm. The 
ject above the main frame, and a slide bar extending back of object of tbis ring is to serve as a supplementary excitor, and 
tbe tongue is adapted to be thrown in contad with�said end its object is to give to the lines of magnetic forc8 a direction 
of tbe tongue oy an adjusting lever operated by hand and perpendicular instead of divergent to the diapllragm; by this 

�rovided with attachments for holding it in any d�;irccl posi- arrangement the variations produced in tile magnet by the 
tlOn. By these means the tongue and frame may be set at 

,. induction currents of the coils h,we a maximum effect on 
any required angle of inclination WillI each otiler, lind the the diaphragm; it is to this arrangement that the clearneEs 
openers, which are attached to the frame, be rnpillly and of definition of tile Ader telephone is due. 
easily adjusted or elel'ated. :VI. lio ·pilnller. in the article from which we are drawing 

An improvement in devices for separating gTain from o'clock, and the enormous nnmber of people who crowd tbe our information, refer,; to a peculi�lr property of the Ader 

cockle and other small seeds. and for separating grain into' entrance to the building before the doors arc open to the I telepbone wbich we cannot do hetter than deal with in 

grades, has been patented by Messrs. Martin B. Parker ami I evetting visitors rapidly resolve themselves into patient Ills uwn words: "We will now consider the new acoustic 

Myron T. Smith, of Blue Earth City. Minn. In this device I qwmes as soon as they can obtain access to the gnIlcry ad- cirect wbich Mr. Ader has discovered, and npplied for the 

the grain is separated and graded during its passage down lin I joining the telephone rOOIns. There they patiently await I first tim" in the tel(�pholdc transmissioll at the Electrical Ex 
illelincd screen, aud fina

.
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who has been fortunate enougiJ to hear 

nels over the lower cud of the latter. As the grain passes few minutes whatever may be going Oil at the opera-solo, the Iclephones at the Palais de l'IlIdu,trie has remarked that, 
down the screen, it is kept in contact Iherewith and prevcnt- ch()rus. instrumental music. or possibly all three, until the in listening with both ears at the two telephones, the sound 

ed from hounding away from tlte screen by a series
.
of fiaps allotted till�e has e

.
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pi red, and the li,.tencrs hav� to give. way j It.ll'''' a spe.eilll eharaeter of relief al�d localization wldch a 

or aprons ot rubber ()r other flexihle material, arran.ged for a fresh lllstallmelit from the outSide. In tillS way eighty Single receiver cannot produce. It IS a common expeI"lence 

transversely over the screen. These aprolls also serve to telepliOlI(,:< are con,tantly at work at the same time, at short that, in listening at a telephone, it b practically impo,sible to 
retard tlie descent of the grain, so that it may be propr,r]y i�tervals tl�e e�mmnnicatio.n being sliifted to another set of l have evell a vague. idea?f the di,tanee at which the person 

s�paraled and graded. The screen is prevented from sag etglny Similar Illslrunv'nts ltl tw<) other rooms. It may be at .the.other end ot the Itne appear,to be. To some listeners 

glllg, and is kept up to the straight line of the lower edges remarked in passiug that this I t illS distance seems to be only a few yards, to others the voice 

of these aprons by longitudin�Ll ribs attached to the frame distant audience of the perforii1- apparently proceeds out of a great depth of the earth. In 
and arranged under the SCl'cen cloth. ThiR separator is a I ance at the opem enjoy their this case there is nothing of the kind. As soon as the exp[·ri 

decided improvement upon other separators in use for like allotted moments of actual tranS-I mcnt commences the singers place themselves, in the mind 

purposes. mission and that interludes do' of the listener. at a fixed distance, some to the right and 
.. , • ,. __ ._ _ not count. Certainly nothing. others to the left. It is easy to follow their movements, and 

IMPROVED LIFE RAFT. has ever been done before so to indicate exactly. each time that they change their position 
The engraving shows an improved life raft recently pa- effectnally to popularize science, I the imaginar� distance �t wh.ich they.appeal· to be. Tbi� 

tented by Mr. Thomas Hall, of Newton, Mass. It is de- and to render the masses familiar phenomenon IS very cunous, It approxImates to the theory 
signed to be carried on ships and steamboats. and consists with the effect, however igno 
of a double hoat or raft made of cork or other buoyant ma- rant they may be of the cause, 
terial , and of SlIch shape that they may be fitted to the out- of this marvelous invention, tbe 
side of the ordinary ship's boat. lirst feeble voice of which was 

TRANSVERSE SECTION OF LIFE RAFT. 

These rafts or floats are made ill two parts, one being 
placed on each side of the boat, to which they are securpd 
by suitable fixtures and lashings, as represented in the 
engraving. 

When the parts of the raft arc united they form a cradle 
or holder in which the boat rest.s. and the curved ends of the 
rafts are nearly in contact witb each other at th"l bow and 
stern of the boat. While it is preferable to make the raft 
of such materials as can 
most readily be m"de to 
conform to the shape of the 
boat, straight cylinders or 
caissons may be used. 

On board a ship or IJteam
boat the raft and its in
cluded boat is carried on 
deck or hung from the da
vits in the usual manner, and 
when launched it takes the 
water witbout danger of up
setting. The boat may be 
filled with people, and the 
life lines will support a large 
number of those who are in 
the water, both being used 
simply for floating; or the 
lashings may be cut and the 
floats detached from the boat, 
which can then be rowed, 
wit.h its passengers, to any 
desired point, and return to 
take off those who are cling
ing to the floats and the life 
lines. 

heard in the Centennial Exhi
bition of 1876. Our contemporary, L'Electric;ien, publishes 
this week an excellent description of the installation at the 
opera and in the Exhibition, and from this we gather our 
information and i ll ustrations on the subject. 

The transmitters are microphones on the Ader system, 
placed in front of the opel'll stage, close to the footlights and 

1 behind them. Figs. 1 and 2 are a plan and longitudinal sec
tion of one of these transmitters. Each consists of ten small 
carbon pencils, A A, arranged in two seriesof five each, and 
supported by three cross pieces, BUD, fixed to a small pine 
board, which receives the vibration and serves as a cover to 
the instrument. This board rests, as "hOWII, in a massive 
block of lead, P, which in its turn is supported on four 
blocks of soft rubber. This arrangement is found to prevent 
any vibrations of the stage from being transmitted to the 
microphones, and the only movements tal, en up by the in
strument are the sonorous vibrations of the air. The micro 
phone is in connec:ion with a Leclanche battery, and the-

. Ptir.l 

HALL'S LIFE RAFT. 
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of binauriclar auduition. and has never been applied, we be. 
lieve, before to produce tbis remarkable illusion to which 
may almost be given the name of auditive perspective. Hav_ 
ing explained this phenomenon, we lIIay consider its cause, 
which is a very simple one. In order to realize it, we may 
recall the stereoscope, which allows us to sec objects in 

their natural relief. A simi
lar effect is produced to the 
ear, and may be explained by 
referring to Fig. 3. Each 
person is placed in front of 
a transmitt!;r with two tele
phones, which receive the 
impression from two distinct 
transmitters, placed a certain 
distance apart. These trans
mitters are grouped in pairs, 
1 and 6,2 and 7, 3 and 8, 4 and 
9, and 5 and 10. Fig. 3 shows 
the complete arrangement for 
group 1 and 6. This group 
supplies sixteen telephones 
adapted for eight listeners, but 
the transmitter 1 serves the 
eight telephones on the left, 
and the transmitter 6 the eight 
telephones on the rig ht of the 
eight listeners, A, B, C, to H. 
When tbe singer isat Ihe point 
A, the transmit tel' 1 is more 
strongly influenced than the 

_ansmitter 6; the left ear is, 
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tberefore, morc deeply impressed tban tbe rigbt ear, and tbe 
singer appears to be on tile left to the eigbt listeners of tbe 
group. Wben tbe singer is at A, the transmitter 6 is more af· 
fected than the transmitter 1, and tbe singer appears to the 
rigbt of the audience; tbese aural impressions change witb 
the relative positions of tbe singers, and their movements can 
in tbis way be followed. " 

The use of tbe double couducting wire bas been necessary 
to obviate tbe effect of induction, and in this respect it bas 
lJeen entirely successful, altbough of course it increases the 
cost o f  installation. 

It may be interesting to note tbat experiments bave been 
made to connect the Theatre Fraw;ais witb the Exbibition, 
but up to tbe present time tbese bave not been successful, 
-chiefly owing to the fact that tbe fllotlights create a power
ful upward current [IUd interfere with tbe vibrations to tbe 
transmitters. At the opera the footlights are closed at tbe 
top, and are burnt witb a powerful down draught.-Engi-
neering. 

MISCELLANEOUS INVENTIONS. 

An improved bermetically sealed paper package, admira
bly adapted for aromatic substances, such as spices, coffee, 
tea, also baking and yeast powders, and other 
materials injuriously affected by air or mois
ture, bas been patented by Mr. Henry Clay 
Crocker, of Milwaukee, Wis. This invention 
covel's botb a process and the article pro· 
,auced by the process. The mode of pl'Oce· 
dure is as follows: A package is made of 
'l1ny desired kind of paper and is filled with 
the material it is intended to contain, and 
tben sealed in tbe ordinary manner. The 
package is next steeped in a bath of paraf
fine, wbich effectually makes all tbe joints of 
the package air and water tight, and closes its 
pores. Such package is then inclosed by an 
<exterior wrapper, which may be an orna
mental one. Only clean paper, it will be 
observed, is next to the con ten ts, and tbe 
paper being pasted before the paraffine is ap· 
plied, a stable package is produced without 
bringing the contents in direct contact witb 
the paraffine. 

An improvement in sipbons, whicb pro
vides for tbeir being cbarged or started auto
matically at a given moment, bas been pa· 
tented by Mr. James J. Powers, of Brooklyn, 
N. Y. The invention consists in providing 
a tank siphon witb an automatic valve at its 
outer end, wbereby on tbe water or other 
liquid reaching a given level in tbe tank, the 
weight of the liquid in the outer arm of tbe 
siphon will open said valve and tbe contents 
of tbe tank be discharged, the pressure of 
the liquid keeping tbe valve open as long a� 
tbe flow continues, but tbe val ve closi n g when 
tbe discharge ceases. To effect tbis action of 
tbe valve, it may be carried by a lever pro
vided with an adjustable counterbalancing 
weigbt. 

A very useful improvement in formers for 
making pulp pails has been patented by Mr. 
.John W. Bartlett, of Grand Rapids, Mich. 
This impl'Ovement relates to conical formers 
upon which paper pulp pails are made. The 
object of the invention is to permit formation 
of tbe crease for receiving tbe bottom and 
the· chine at the same time tbe pail is formed, 
and to permit removal of the pail from tbe 
cone witbout injury. Tbe invention consists 
in an expansible head composed of adjust
able segmental plates, whicb are provided 
witb flanges that form tbe crease and chine of 
tbe pail, sucb expansihle bead heing com
bined with a conical former, whereby the 
head may be expanded while the pail is being 
formed, and withdrawn to permit removal of 
tbe completed pail, without marring tbe crease 
or tbe cbine. 

the diameter of the saws, so tbat the stick of wood to be 
sawed may pass beneatb tbe fo�ward edge of said plate 
before coming in contact witb the saws, whereby the stick 
will be inclosed between said plate and tbe bands when first 
struck by tbe saws, and will thus be prevented from jump.' 
ing out of place. Furtbermore, to tbe forward part of the 
lower side of tbis plate are attached springs, which pass 
back between tbe saws, incline downward to the table, and 
terminat& a little beyond tbe rear edge of tbe platp, so tbat 
tbe stick of wood will be securely beld until it. has been 
severed by tbe saws and carried past them. These attacb
ments greatly improve the macbine. 

An improved continuous furnace for treating ores has been 
patented by Mr. Amedee G. Sebillot, of Denver, Col. This 
improved furnace is designed to be used for treating ores, 
pyrites, and otber minerals, and is to be used for roasting 
ores and minerals and con verting tbem into snlpbates, oxides, 
etc. Tbe invention consists in a tunnel-sbaped furnace with 
heat flues on the top and sides, and witb rails on the bot
tom, on wbicb rail cars rest, titling closely in the furnace 
and containing the ore or tbe ore and acid, the fumes and 
vapors produced passing througb a side aperture into a flue 
which conducts them into a suitahle condenser. The car 

the convex bead of the stopper, tbat bas a bole for the bore 
constructed to terminate in a shouldered recess in its base. 
Tbus constructed, tbe stopper is placed upon a shouldered 
pin wbich fits said hole and recess, and is secured at its 
lower end by a screw to tbe block. Said pin in revolving 
packs and smootbs and thus finishes the inner surface of 
the bore of tbe stoppel', and tbe recess in tbe block packs 
and smooths and EO finisbes the convex bead of tbe stopper. 
A lever formed with a socket to fit over an extended por
tion of tbis pin, aud provided with a knife, is used to cut. 
the rabbet in the base'of tbe stopper. These several devices 
p erform tbeir work accurately. 

------_ ...... -->,� .. - . -------
EBONY CABINET. 

Tbe engraving represents an ebony cabinet of great beauty 
made by Herr Tlirpe, of Dresden. It is an examrfle of the 
bighest order of art manufacture. The bass-reliefs are of 
pear wood, and the sculptured figures are tbe work of a 
master band. 

• � 81i • 
The Fornlation of' Coal. 

All attempts to explain satisfactorily tbe formation of coal 
have tbus far proved unsuccessful, thougb it is generally un-

derstood that it is the product of the decom
position of vegetable matter. Just bow tbat 
decomposition has been brought about cbe
mically is a matter which cbemists bave not 
as yet been able to solve. The principal dif
ficulty has been tbat it has been impossible 
to obtain a clear insight into tbe cbemical COll
stitution of coal. It bas been thougbt hither· 
to, and this is still the popular belief, tbat 
coal is in the main pure carboll, mixed with 
varying quantities of hituminous substances. 
It bas heen generally believed tbat, as the pro
duct of the distillation of coal is principally 
carbon, it would be safe to conclude that free 
carbon actually does exist in coal. The fact 
tbat sugar, starch, etc., under similar circum
stances, leaves a residuum consisting of car
bon bas never been considered a proof tbat 
tbat element existed in tbese bodies in a free 
state. It is well known that coals wbicb may 
have the same percentage of carbon, bydrogen, 
and oxygen do not by any means, in coking, 
y ield tbe same products of distillation, and 
we have a complete analogy for tbis in tbe 
hebavior of cellulose and starch when subject
ed to distillation. Evidence points to the con
clusion that coal is a mixture of many and 
complex compounds; and the difficulty, 
amounting almost to an impossibility, of se
parating these compounds bas mucb to do in 
rendering a cbemkal solution of tbe ques· 
tions involved in tbe formation of coal a very 
arduous task. 

An improvcd macbine for fluting hair, 
moss, and other substances for upbolstering, 
bas been patented by Mr. James Taylor, of 
New York city. In this machine the material 
iO be operated upon is dampened to make it 
flexible, and is spread upon a traveling feed 

EBONY CABINET MADE BY TURPE, OF DRESDEN. 

The production of coal by artIficial means 
is met by great ohstacles, among which tho 
absence of all knowledge concerning the con
ditions under whicb that process actually took 
place is tbe principal one. The question wbe
ther the vegetable matter to whicb our coal 
veins owe tbeir origin was amassed by drifting 
or was carbonized in situ, bas been mucb debat
ed, and there bas been much discussion on tbe 
point whether it was obtained from water or 
from land plants. Dr. Muck, of Bocbum, in 
a recent work to wbicb we sball refer at 
greater lengtb in tbe future, takes up tbe 
theory tbat alga) have mainly contributed to 
tbe formation of coal. It is urged tbat the 
remains of marine plants are rarely found in 
coal veins, and tbat shells, etc., are not often 
met with. Dr. Muck calls attention to tbe 
f a ct that marine plants decompose easily and 
cnmpletely, losing their form entirely; and 
that the disappearance of tbe calcareous re
mains of mollu�ks is readily explained by the 
formation of large quantities of ca:rbonic acid 
gas during the process of carbonization. In 
accepting the marine origin of coal it is not 
necessary to resort t.o the a%umption of im
llIense pressure and bigb temperatures to ex
plain decomposition and the total destruction 
of the structure of the original substance 
Dr. Muck combats Fremy's bog theory at 

apron, with its fibers longitudinal with the said apron. It is : containing the fresb ore is subjected to tbe least heat, and 
carried by the apron beneatb a feed roller and up to and over I wben a car with fresh ore is introduced all tbe cars are 
a bollow beated fluted cylinder, and is pressed into tbe flutes' pushed forward, so that the cars are gradually subjected to 
of said cylinder by an endless chain of small rollers, arranged 

I
' a greater temperature as the ores approacb a complete trans

to fit tbe flutes for about one-third of tbe surface of tbe I formation into oxides, etc. Tbe invention also comprises a 
cylinder, wbereby tbe fiber is fluted or corrngated and dried' combination, in an ore furnace, witb a series of cars baving 
at one operation, aud is delivered at tbe op;}osite Ride of the draugbt books, of a chain or rope, system of pulleys, and 
cylfuder to tbat at which it was entered. I connected windlass, for passing the cars along and through 

Mr. WiUiam A. Allen, of Jer8ey City, N. J .• has patented I tbe furnace. In a furnace constructed and provided as 
an improvement in macbines for sawing kindling wood. I described, the waste heat that bas acted on tbe first car acts 
This invention is an improvement upon a former macbine ,on the contents of tbe otber cars and but little heat is lost, 
patented by tbe same party. In it tbe wood to be sawed is so tbat the process may be conducted very economically. 
fed on to a slotted table and carried by hands attached to a ! :lVIr. William Dri,;coll, of Taunton, Mass. , bas patented an 
series of traveling endless chaills to a set of parallel .,ircu" I improvement ill mecbanism for finisbing stoppers for steel 
lar saws which divide the wood as required. Arranged over ladles. Tbe improvement comprises a block wbich is de
the saws is a plate, sufficiently raised to receive tbe uppcr.1 signed to be secured to a potter's wbeel or otber revolving 
parts of the saws beneatb it, and of a width equal to about : device, and wbich is formpd with a concave recess to receive 
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Itngth. His views are well supported by recent investiga
tions made by Herr P. F. Reinsch, wbo has examined 1,200 
sections of coal, coming to the conclusion tbat that mineral 
substance bas not been formed by the alteration of accu
mulated land plants. Herr Reinscb claims to have dis· 
covered that coal consists of microscopical organic forms of 
a low order of protoplasm; and though be carefully exam
ined tbe cells and other remains of plants of a higher order 
he computed that tbey have contributed only a fmction of 
tbe matter of tbe coal veins, however numerous tbey may be 
in some instances. 

DREDGING IN BARBADOS.-It will be seen by reference 
to an advertisement in tbis paper, tbat tbe Colonial Govern 
ment, Barbados, ask for proposals for all extensive amount 
of dredging in t.he barbor of that island. Over five acres 
are to be dredged. 
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