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THE METALLURGY OF COPPER.

BY JEFFREY H. BURLAND.

ETALLIC copper was
known to the ancients
and its use dates from
an earlier period than
that of iron, although
copper is by no means

s g0 extensively distributed over
the earth’s surface.

Copper, the chemical symbol
of which is Cu and automic
weight 63-4 crystalizes in the
tube, octahedron or rhombie-
dodecahedron and when frac-
tured presents a pale, salmon-
red colored surface with a fine-

X ly crystalline, or when ham-

znered & fibrous structure, When heated and rubbed
he metal has a slightly disagreeable odor and nauseous
te but does not become oxidized to any extent in
81T unless heated to & rcd heat. In moist air, how-

SVer, it becomes covered with a green carbonate of

Copper.

a SovustLiTy. Copper is but ‘slightly attacked when in
Hﬁne state of division by cold hydrochioric acid

§ LC.L) or H2S O, but dissolves in boiling sulphuric

it?l% H, 8 04, strong nitric acid H No® does not attack

& Wt upon slight dilution ‘the copper, whether in a
2 s:“t? or uot, dissolves rapidly, with evolution of

Wh‘?n nlgi;;: oxidgb and formation of nitrate of copper.

s fOrmzcd_ upon by sea water an oxychloride of copper

billil;,he metal js elastic and sonorous, possesses mallea-
cat, and ductility to an eminent degree, and may be

e e Into gheets or drawn into wire of moderate thick-

8,but during the process it becomes hard and has
cooli fm‘l‘lel_lt!y annealed by heatingto a red heat and
eﬁ'ectng rapidly, this producing an exactly opposite

% that developed in iron by the same process.
only foe scale of tenacity it occupies a place second

chan  that of iron, but this quality varies with a
! 8 In temperature, as in other metals.

Copper is valued as a conductor of heat and electri:
city, but this latter quality is much impaired by the
presence in the copper of impurities such as arsenic,
phosphorous and cuprous oxide. The metal fuses at .
about 1091° C near the fusion point of silver 1000° C,
and below that of gold 1200°. It expands on solidi-
fying and is not volatilized to any appreciable extent by
the ordinary furnace temperatures, but can be volati-
lized by the oxyhydrogen blowpipe flame When heated
to near the fusing point it becomes brittle, and if
fusion takes place it has the power of absorbing con-
siderable quantities of cuprous oxide which it retains
on cooling. The pigs containing this compound have
a longitudinal furrow on the surface extending along
their whole length and when fractured exhibit a dull
purplish color without the fibrous structure of pure
copper.

Imrurities.  Commercial Copper contains al n st
invariably small quantities of iron, arsenic, silver and
tin. Antimony and sulphur are frequently found,except
in Russian and Australian specimens. Gold, cobalt, nick-
el and bismuth are also found but not so frequently as
the others. Lead is present invariably in sheet and bolt
copper but notin cake copper.

Errecr or InpUrImIEs. Iron has the'effect of making
copper hard and paler in eolor, antimony and sulphur
exercise a deteriorating influence on the malleability
anld tenacity also giving the copper a greyish shade of
color.

Dr. Miller states that copper containing 10oz. of
antimony per ton is absolutely unfit for rolling, Arsenic
in small quantities hardens but does not impair the
malleability to the same extent as antimony. Bismuth
effects the toughness and produces a red short copper,
cuprous oxide (Cu® O) renders it red as well as cold
short. From one to two per cent, of lead is rather an
advantage in copper which is to be rolied, but its pre-
gence to that extent renders the copper unfit for the
manufacture of brass.

The only workable deposits of mnative copper
to be found in Canada ocour in the upper copper
beating series of Lake Superior, but it also occurs in
Siberia, Brazil, Cornwall (Eng.) and its ores are widely
and abundantly distributed in nature. Those mosi
important for the production of copper are given below
with the percentage of copper in pure specimens.
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Metalite the furnace, C C hoppers for reception of ore, DD pro- !
Chemical Formule. Coprerpe. | jections to prevent the ore collecting between the doors '
. E E, F fire grate, G };he fire bridge built with a flange *
“cuprite] I Cu2 0 887 to prevent the portion of ore near it from becoming |
. %ihac(?;;ilggnates..: L 79'8 overheated, HH are the flues which conduet away the
Malachite .......... Cu? Cos x H200rCuCo3xCuOx H20 N

Azurite ............
3. Hyd Orichlorides. .
Atacamite.., ......
Hyd Silicates......

CuzC2 07 X H2 Ouuvenniivnniernnnnnennns
Cu Cl2x 3 Cuz Hz O

Lol

Chrysocolla., Cu8i 03 x2H20 Variable
5 Sulph des....

Chalcocite... 79°79

Chalcopyrite . 346

Bornite............. Cujy fe 8 Variable

Telrahedrite........ Cuj 8b2 §; Variable

The last mentioned mineral is very variable in its
composition as it sometimes contains as much as 30%
silver replacing copper and a variety from Spain con-
tains as much as 107 platinum and frequently mer-
cury.

Extraction.—There are two classes of processes for
the extraction of copper from its ores, viz., the dry and
wet classes.

The dry class of processes includes those consisting
of a series of calcinations and fusions varying in num-
ber with the composition of the ore treated and is
divided into two methods.

The Welsh Method in which the ore is generally
treated in reverberatory furnaces, and the Continental
Method where shaft furnaces are principally used.

The Welsh Method as conducted at Swansea consists
of a series of calcinations and fusions (generally six in
number) and is based upon the fact that copper has a
stronger affinity for sulphur than iron, and iron a
stronger affinity for oxygen than copper. The process
is applicable where different ores can be procured to
mix with the copper pyrites which is the chief ore
smelted at Swanse;. The mixture of ores must not
contain less than 8% nor more than 149 copper for if
it contain less than 8% the quantity of fuel is large in
proportion to the copper produced and if greater than
147, copper is liable to pass into the slug.

The followirg are the proc s es as conducted at
Swansea.

lst. Calcination of ores to drive off water, carbonic
acid and sulphur aud 10 ovidize irun.

2nd. Fusion of caleined ores with slag from No. 4,
products ¢ arse metal containing from 309 to 333 cop-
per and ore furnace slag,

3rd. Calcination of coarse metal, after granulation
or crushing, to drive off more sulphur and oxidize more
iron, product calcined coarse metal,

4th. Fusion of calcined coarse metal with oxidized
ores (Cuprite) and slags from Nos. 5 and 6, resulting pro-
ducts fine or white metal and metal slag containing
about 2% copper,

5th. Culcination of fina metal followed by fusion,
products Bl s'cr copper containing 95% copper and
roaster slag which goes back to No. 4.

6th. Refining and toughening, products copper and
refinery slag which goes back to No. 4.

L. Calcination.—The reverberatory furnaces for this
process, are built with a low roof and bed or hearth
measuring from 16'-20'x12'-14* being intended to
take a charge of 3-7 tons of ore in the ac:ompanying
drawing (Figs 1 & 2) a calciner is 1epresented having
the parts expused to heat built of fire brick and clay.
Referring to drawing bb are openings to admit the
charge and are closed with tile during the working of

vapors and products of combustion, K K holes in the
hearth through which the ore may be raked into the
chamber M after the calcination is complete, M is con-
nected with the flues through which any gaseous mat-
ters evolved during cooling may escape.

The fuel used at Swansea is a mixture of anthracite
with 25 9 cake coal, and the calcination takes from 12
to 20 hours. During that time the ore is frequently
stirred to prevent fusion and to expose new surfaces to
the action of the atmosphere. At the high femperature
to which the furnace is raised the arsenic volatilizss as
arsenious anhydride (Asz 03) and about half the sul-
phur as sulphurous anhydride (Soz) both passing out
by the chimney. Much of the iron meantime becoming
oxidized while copper is left as a sulphide with a small
quantity of oxide.

I1. Fusion of Culcined Ore.—The object of this pro-
cess is to slag off the oxide of iron formed during calci-
nation, and here the silicious ores may be advanta-
geously added to the charge, provided they do not
contain sulphur. It will be remembered that during
the last process a quantity of oxide of copper was
formed which would at a high temperature pass into
the slag, thereby, entailing loss, if it were not that
sulphide of iron remained from the calcination and at
the high temperature necessary to fuse the slag the iron
is oxidized passinginto the slag and sulphide of copper
is formed.

The furnace (Figs. 3 and 4) in which the above re-
action takes place is, as in process No. 1 reverberatory
with an oval-shaped hearth % size of the last sloping
from all directions towards a depression at the top
hole /2 and surrounded by low walls supporting a low,
arched roef provided with a hole for introducing the
charge from the hopper C, The hearth is separated
from the fire grate, at one end by a bridge while at the
other end it communicates by the flue 1) with the chim-

plates and fire-clay through which the interior of the
furnace is inspected and the slags drawn off. The matt
or coarse metal is run off through the tap hole % into
water for granulation, or into moulds and the pigs of
metal afterwards crushed for subsequent treatment.
The charge is :

Calcined Ore....c.covvvveenininnnnnin, 17 to 18 Cwt.
Oxides, Carbonate and Silicates.... 3 Cwt.
Slag from No. 4.ccovvvveieninennn .o 5 «

The coarse metal as before mentioned usually con-
tains from 30 to 339, copper and forms about 55, of
the charge.

III. Cavcinarion.—This calcination has the same
object in view as No. 1, that is, oxidation of iron and
conversion of about half the sulphur into sulphurous
anhydride which is driven off, leaving copper sulphide
and oxide of iron with some unchanged sulphide of
iron, a calciner is used and the roasting continues from
24 to 30 hours with frequent stirring during that
time.

IV. Fusion. The principles involved here are the
same as in No. 2, v/z, a double decomposition of sul-
pbide of iron and oxides of copper, here introduced

ney M, at F there is an opening protected by irm |
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with a formation of oxide of iron, which passes into
the slag and sulphide of copper.
The charge consisting of :—

Caleined coarse metal......... .ceeeens 30 Cwt
Carbonates and oxides......ceeeeeeenn. 16 «
Slags from No's5 and 6..coveeee.. .. 5 ¢

i3 treated in a furnace similar to No. 3, except that the
hearth has no cavity at the tap hole but slopes from
all sides towards that point. The time necessary to
complete this operation is about six hours and the re-
sulting product fine metal.

Blue metal is produced when an insufficient quantity
of oxidized ores have been added, and pimple metal
when too great a quantity has been present, whilst the
Production of white metal indicates the presence of the
Proper proportion.

The following analyses of white, blue metal and
etal slag gives the composition of each.

Waite MeTaL{BLue METAL
COPPETY v e venen verareirnees 774 567
Iron. .o e e cnnnee e 7 163
Nickel, Cobalt and Manganese. .. traces, 16
Tin Arsenic.......eveirereeeans ‘1 12
Sulphur. ... veeeeieeen e 21. 23
Slag and sand mechanically mixed.. .3 ‘5
Total 995 993
METAL SLaG.
Silica...u.viiiinenns enesenans S nssseaean 338
AlUMINg . o .v et i eeas 15
Ferrous Oxide....vvuuvniiernnneenns Ceieeee 560
Cuprous Oxide. ..o ... e, ‘9
Other Oxides.....o.vvvireinreriinernen.n. 2'1
TimIe. e 14
Magnesia ................................... 3
5 Copper........ 29
Slag Mechanically Mixed fron.......... -3
Sulphur. ..... . ‘8
o Total 100-00

) V. The composition of the fine metal influences very
argely the manner in which this process is carried out,
Ut the principles involved are these : When cuprous

SU}phi.de is heated with excess of air sulphurous anhy-

Wfltde 18 formed, while copper enters into combination

w{ h oxygen, further, when oxide of copper is heated

Ith a sulphide of that metal sulphurous anhydride is
Tmed and metallic copper separates.
ur he charge 3 to 3% tons of fine metal is placed in the

. Dace and roasted for some time with excess of air;

co €01t i3 thought a sufficient quantity of oxide of
ﬂll’)Per has been formed the furnace is closed and the
e l:“l‘alure raised to fuse the metal. When fusion
Jlli iaken'p]ace the furnace is allowed to cool slightly,

o3 A2a1n raised in temperature toward the close.

@ time required for the completion of this opera-

Varies with the quantity of sulphur present but

Ples from 12 to 24 hours, the regulus, however,

tion
Ocey

f aq .

U310g in from four to six hours.
' the ne resulting product is 1un into moulds and takes
| appea“me “ Blister Copper” from its having a blistered
! hygq :Tance produced by the escape of sulphurous an-
? Nde during cooling.
——

- B Ry

The following analyses of roaster slag and blister
copper are by Laplay i—

ROASTER Srac.

STHCR. . e e eeien et vt e inaaaees 475
Alumina ... .iiviiieiin e e 3
Cuprous Oxide. ... .ovviivevere corenseinonnes 16-9
Ferrous Oxide...........cviiiivnneninnnnnn. 28'0
Oxides of Cobalt, Nickel and Manganese...... ‘9
Slannous Oxide. . .....vveveveiiiiiiuiinens. '3
Lime and Magnesia............cvvevviinnnn. traces.
Metallic copper........oovvvneiiiiniiieun.. 20
T 086
BrisTER CoPPER IN 100 PARTS.
L0003 98-4
IrOn. i e 7
Nickel, Cobalt and Manganese................ ‘3
Tin and Arsenic.........oooviiniiiiinrannan 4
Sulphur ... il ‘2
Total 1000

One method of making the purest variety of Com-
mercial Copper, i8 to carry on the roasting of the fine
or blue metal until about one half liquates out and is
tapped off whilst the furnace temperature is raised and
the remainder fused and tapped into moulds. The
metal first drawn contains nearly all the arsenic tin,
etc , as the alloys fuse more easily than the pure cop-
pert, this is called bottom, or tile copper ; as the alloy
is more dense than pure copper it settles to the bottom
of the pigs and when cool is knocked off and ‘“ best
selected” is left.

VI. ReFiNiNG. In this operation the impurities con-
tained in Blister Copper are removed by the action
of the oxygen of the atmosphere. The furnace used
is very similar to those used in operations No's 2 and 4
except that the fire grate is larger, there is no hopper,
or hole through the roof. There is neither hole in the
bed or tap hole, but the hearth is inclined towards the
door at the end where the molten metal collects in a
depression of the hearth.

The charge of from six to eight tons is piled in the
furnace in such a manner that the air may circulate
freely among the ingots and at first a moderate heat is
applied to allow the oxygen to combine with sulphur
to form sulphurous anhydride, with arsenic to form
arsenious anhydride, and with iron, tin, etc., to form
oxides.

When the metal has been subjected to this pro-
cess for about six hours the furnace is closed and the
metal fused and a thin film is formed on its surface;
this is skimmed off, and when a sample of the metal
taken out contracts on cooling the roasting is finished.

In order to toughen the metal it has to pass through
a process of poling, this consists of covering the sur-
face with powdered anthracite or charcoal, to prevent
oxidation of copper, inserting green poles and stirring
the molten metal until a sample cut half through and
then broken exhibits the characteristic color and frac-
ture of copper.

The effect of this poling is the removal of the oxygen
taken up in the last process, but a stage may be ar-
rived at when it will be overpoled making it even
more brittle than before poling was commenced ; this
effect was at first attributed to absorption of carbon by
the copper, but as analyses have failed to prove the
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Fie. 1.—VERTICAL SECTION OF ORE.CALCINING FURNACE.

i

presence of carbon, another hypothesis has been | cess and that their injurious effects are meutralized by

] brought forward, viz., that as pure copper exhibits the | the presence of a small quantity of oxygen.
malleability and ductility of the metal in its highest The Welsh process is not adapted for usa in all

l degree of perfection these qualities have deteriorated | countries owing to the character of their ores, and the
owing to the presence of minute quantities of foreign | large quantity of fuel required. Eighteen tons of fuel

I matter which cannot be removed in the refining pro- ! are used to produce one ton of copper at Swansea.

| .

|

|

|

|

Fic. 2.—PLAN OF THE BED OF ORE-CALCINING FURNACE.
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Astronomy and Geology.

ANCIENT TIDES AND GEOLOGICAL PERIODS.*

I suppose the most-read beok that has ever been written on
geology is Sir Charles Lyell’s ¢“ Principles.”” The feature which
chaiacterises Lyell's work is expressed in the title of the
book, ¢ Modern changes of the Earth and its Inhabitants
considered as Illustiative of Geology.” Lyell shows how the
changes now going on in the earth have in course of time pro-
duced great effects. He points out triumphantly that there
is no need of supposing mighty deluges and frightful earth-
quakes to account for the main facts of geology. There is,
however, one great natural agent of which Lyell does not take
adequate account. He does not attach enough importance to
the tides. No doubt he admits that the tides do some geolo-
gical work. He even thinks they can do a great deal of work.
The sea batters the clitfs on the coasts, and wears them into
sand and pebbles. The glaciers grind down the mountains,
the rains and frosts wear the land into mud, and rivers carry
that mud into the sea. In the calm depths of ocean this mud
subsides to the bottom ; it becomes consolidated into rocks ;
in the course of time these rocks again become raised, to form
the dry land with which we are ucquainted. The tides, says
Lyell, help in this work. Tidal currents aid in carrying the
mud out to sea ; they aid to considerable extent in the actual
work of degradation, and thus contribute their quota to the
manufacture of stratitied rocks. Such is the modest réle which
Lyell has assigned to the tides, and no doubt the majority of
geologists have acquiesced in this doctrine. Nor can there be
any doubt that this is a just view of tidal action at present.
That it is a just view of tidal action in past times is what I
now deny. lyell did not know—Lyell could not have known—
that our tides are but the feeble surviving ripples of mighty
tides with which our oceans once pulsated. Introduce these
mighty tides among our geological agents, and see how waves
and storms, rivers and glaciers, will hide their diminished
heads. I must attempt to illustrate this view of tidal impor-
tance in ancient geological times. Let me try by the aid of
the tides to explain the great difliculty which every one must
have felt in regard to Lyell's theory. I allude to the stupen-
dous thickness of the Palweozoic rocks. Look back through the
corridors of time in the manner in which they are presented to
usin the successive epocks of geology. We pass rapidly over
the brief career of pre-historic man ; then through the long
ages of Tertiary rocﬁs, when the great mammals were deve-
loped ; back again to the much earlier period when colossal
reptiles and birds were the chief inhabitants of the earth ;
back again to those still earlier ages when the luxuriant forests
Hourished that have given birth to the coal-fields; back once
more to the age of fishes ; back finally to those earliest periods
when the lowest forms of life began to dawn in the Palzozoic
era. As we date remote ages astronomically by the distance of
the moon, so we date remote ages geologically by the pre-
vailing organic life. It isa great desideratum to harmonise
these two chronological systems, and to find out, if possible,
what lunar distance corresponds to each geological epoch. In
the whole field of natural :cience there is no more noble pro-
blem. Take, for eaample, that earliest and most interesting
epoch when life perhaps commenced on the earth, and when
stratified rocks were deposited five or ten miles thick, which
seem to have contained no living forms higher than the hum-
ble Eozoon, if even that were an organised being. Let us ask
what the distance of the moon was at the time when those stu-
pendous beds of sediment were deposited in the primeeval
ocean. We have in this comparison every element of uncer-
tainty except one. The exception is, however, all important.
We xnow that the moon must have been nearer to the earth
than it is at present. There are many very weighty reasons
for supposing that the moon must have been very much nearer
than it is now. Itis not at all unlikely that the moon may
then have been situated at only a small fraction of its present
distance. My argument is only modified, but not destroyed,
whatever fraction we may take. We must take some estimate
for the purpose of illustration. I have had considerable doubts
what estimate to adopt. Iam desirous of making iny argu-
mont strong enough, but I do not want to make it seem exag-
gerated. At present the moon is 240,000 miles away ; but
there was a time when thz moon was only one-sixth part of
this, or say, 40,000 miles away. That time must have corre-

*From a lecture delivered at the Midland Institute, Birmingham, by
Professor Robert 8. Ball, LLD., F.R.S.

sponded to some geological epoch.
than the time when the Eizoon lived. It is more likely to
have been later. I want to point out that when the moon was
only 40,000 miles away we had in it a geological engine of
transcendent power. On the primitive oceans the moon raised
tides as it does at present; but the 40,000-mile moon was a
far more efficient tide-producer than our 240,000-mile moon.
The nearer the moon the greater the tide. To express the rela-
tion accurately we say that the efficiency of the moon in pro-
ducing tides varies inversely as the cube of its distance. Here,
then, we have the means of calculating the tidal efliciency for
any moon distance. The 40,000-mile moon being at a dis-
tance of only one-sixth of our present moon’s distance, its tidal
efficiency would be increased 6 x 6 x 6 fold. In other words,
when our moon was only 40,000 miles away it was 216 times
as good a tide-producer as it is at present. The height to
which the tide rises and fall is so profoundly modified by the
coasts and by the depth of the sea, that at present we find at
ditferent localities tides of only a few inches and tides of 60 or
70 fect. In ancient times there were no doubt also great
varieties in the tidal heights, owing to local circumstances. To
continue our caleulation we must take some present tide. Let
us discard the extremes just indicated and take a moderate
tide of 3-feet rise and 3 feet fall as a type of our present tides.
On this supposition, what is to be a typical example of a tide
raised by the 40,000-mile moon ? If the present tides he 3 feet,
and if the early tides be 216 times their present amount, then
it is plain that the ancient tides must have been 648 feet.
There can be no doubt that in ancient times tides of this
amount and even tides very much larger must have occurred.
I ask the geologists to take acccunt of these facts, and to con-
sider the effect—a tidal rise and fall of 648 feet twice every
day. Dwell for one moment on the sublime spectacle of a tide
648 feet high, and see what an agent it would be for the per-
formance of geological work ! We are now standing, 1 suppose,
some 500 feet above the level of the sea. The sea isa good
many miles from Birmingham, yet if the rise and fall at the
coasts were 648 feet, Birmingham might be as great a seaport
as Liverpool. Three-quarters tide would bring the sea into the
streets of Birmingham. A high tide there would be about 150
feet of blue water over our heads. Every house would be
covered, and the tops of a few chimneys would alone indicate
the site of the town. In a few hours more the whole of this
flood would have retreated. Not only would it leave England
high and dry, but probably the Straits of Dover would be
drained, and perhaps even Ireland would in a literal sense be-
come a member of the United Kingdom. A few hours pass,
and the whole of England is again inundated, but only again
to be abandoned. These mighty tides are the gift which
astronomers have now made to the working machinery of the

eologist. They constitute an engine of terrific power to aid
in the great work of geology. What would the puny efforts of
water it other ways accomplish when compared with these
majestic tides and the great curreants they Xroduce? In the
great primaval tides will probably be found the explanation
of what has long been a reproach to geology. The early
palzozoic rocks form a stupendous mass of ocean-made beds
which, according to Professor Williamson, are twenty miles
thick up to the top of the silurian beds. It has long been a
difficulty to conceive how such a gigantic quantity of material
could have beeu ground up and deposited at the bottom of the
sea. The geologists said, ‘ The rivers and other agents of the
present day wﬂ% do it if you give them time enough.” But
unfortunately the mathematicians and the natural philo-
sophers would not give them time enough, and they ordered
the geologists to “‘hurry up their phenomena.” The mathe-
maticians had other reasons for believing that the earth could
not have been so old as the geologists demanded. Now, how-
ever, the mathematicians have discovered the new and stupen-
dous tidal grinding-engine. With this powerful aid the geolo-
gists can get through their work in a reasonable period of time,
and the geologists and the mathematicians may be recon-
ciled.— Nature.

It may have been earlier

——————at -

To CLEAN Brass.—Rub the surface of the metal with rotton-
stone and sweet-oil, then rub off with a pieee of cotton flannel,
and polish with soft leather. A solution of oxalic acid rubbed
over tarnished brass soon removes the tarnish, rendering the
metal bright. The acid must be washed off with water, and the
brass rubbed with whiting and soft leather. A mixture of
muriatic acid and alum gissolved in water imparts a golden

colour to brass articles that are steeped in it for a few seconds.

we—

.
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THE TOTAL S8OLAR ECLIPSE OF JULY 29th, 1878.

Slowly, but perhaps not the less surely, is our knowledge of
Solar Physics being extended by successive observations of those
grand and impressive phenomena, Total Eclipses of the Sun.
Nor does the Eclipse of which the records lie before us appear
to yield much to any of its predecessors in the interest of the
observations which were made, or in that of the deductions
Which have been derived from them.

From the noble quarto volume of 426 pages issued by the
Awerican Government, we learn that the preparations made for
the study of this Eclipse in those parts of the United States
lying in ‘or near the line of totality were most extensive and
complete ; no less than twelve separate expeditions having
taken part in the observations, and reports of various impor-
tance, together with a large number of sketcnes appearing
froqx no less than ninety-three observers, some of them ladies.

818 pretty well known, several of our own countrymen, in-
cluding Messrs, Haskins, Lockyer, Loder, Penrose, Ranyard,
and Schuster, crossed the Atlantic for the purpose of observing
the Eclipse of 1878. Mr. Penrose, however, is the only one of
these who contributes to the Volume of the U. S. Naval Obser-
vatory : Dr. Schuster having given an account of his observa-
Qons in the Monthly Notices of the Royal Astronomical Society
(as did, in fact, Mr. Penrose too), and Mr. Ranyard’s observa-
tions having only just been issued in a separate form by the
Society. The first thing which will strike the reader who
bossesses any familiarity with Eclipse literature, is the curious

Uiference between the drawings of the Solar Corona of 1878
and that of 1870. Its most marked feature in the more recent
eclipse ig its enormous extension in the equatorial regions of

€ Sun, and its comparative absence in his polar regions.
ere is a practical consensus of testimony that the outer
Corona terminated on the western side of the Sun, in a kind of
of fish-tajl bifurcation ; a structure existing, according to a
€% of the numerous drawings, in the eastern part of the
“quatorial Corona too. Curiously radiated thin streaks of light
are shown by some of the observers as issuing from the Sun's
Polar regions. As we remarked, however, in reviewing Mr.
a0yard’s admirable Eclipse Volume (XLI.) in the Memoirs of
the Royal Astronomical Society (English Mechanie, Vol.
XXXI1,, page 223), there is nothing more curious than to note,
ander what a totally different aspect, two persons, even draw-
g side by side, may delineate the same object. In the
Merican Volume facsimiles of the original sketches are given,
g!l'l while some observers appear to have noted accurately the

!li‘ereucg of intensity between that part of the Corona imnme-
w‘;,t”ly circnmjacent to the sun, and the fainter outer ome to

ich the projections of which we have Jjust been speaking be-
08 5 others seem to have seen little or mothing beyond the
right and narrow Coronal Ring, which nearly followed the
arllm 8 outline. Tt may, though, now, we think, be held to be

: established fact that this extension of Coronal matter in the

rection of the Sun’s Equator is a characteristic of periods
co en there are few sunspots ; the wonderfully curved and

Mplicated structure, and the more equable distribution round
taienslm indicated in the 1870 photographs and sketches per-
We Ing particularly to periods when sunspots are numerous.
thay 2 remark that Professor Newcomb ingeniously shaded

3t bart of the sky in which the Sun and MSon were situated

a ; .
a;‘ihe time of totality, by means of a disc mounted on a ‘Pole,
of the

oror thus hiding the central and more brilliant part
o ona wag enabled to trace a narrrow ray of faint light some
fBSimOHNeach side of the sun. * They struck me,” says Pro-
’Qsér;bl ewcomb, speaking of these rays, ‘““as having a great
uced ance to a representation of the Zodiacal light on a re-
scale.”

ra\jiafre '139"1 be now no doubt that Coronal polarisation is
teud,.dan". Upon t.he' present occasion it appears to have ex-
itself Without diminution down to the very limb of the Moon
that .it 0 1870, some of our readers may possibly remember
i g'stlr}ctly.becume weaker as it approached the lunar
Seem to olariscopic photographs, taken at La Junta, Colorado,
from ¢ ndicate that in 1878 polarisation decreased sensibly
€ Moon’s limb outwards.

e spect ie ohs ; .
clusiop ?hatmscoplc observations appear to point to the con-

fle that the major part of the light of the Corona was re-
. ofc:ﬁg l;,‘glll,t- Mr. Ranyard succeeded in taking a photograph
Camerg »olipse with what he calls a ““slitless spectroscopic
Placed i, tQ'msmnngy in effect, of a flint-glass prism of 45°
made el ront of g very short-focussed object-glass. Ha had
& Camer, OTate preparations for photographing the Corona in
_ 4 of 13in. aperture and 74in. focal length, belonging

——

—

to Mr. J. Kennedy-Esdaile ; but after one plate had been pro-
perly exposed, the thoughtless mischief of a hoy-assistant
caused the camera to be removed off the Sun, and the remain-
ing plates were, of course, failures. That Mr. Ranyard did not
immolate this youth upon the spot, would seem to speak volumes
for his Christian forbearance an:d control of temper. It is
curious and interesting to add that the very accidental shifting
of the Sun’s image on the plate, while taking the Spectroscopic
photograph, has supplied us with most valuable evidence of the
nature of the Corounal light. It is evident, from a study of this
photograph, that the light by which the Coronal image was
impressed came from the region of the H line in the Solar
spectrum : in other words, that it was light of the same re-
frangibility as that by which ordinary terrestrial photographs
are produced on the sensitive material. Hence the inference is
obvious that the Corona must consist of discrete particles re-
flecting common sunlight ; and not of glowing or in:andescent
gas at all.

We commencad by saying that the study of the phenomena
of successive Eclipses has added, and is adding to our know-
ledge of the physical constitution of the Sun. It does so
directly in a way which must be at onco apprehensibld. I
does so indirectly by furnishing hints to future observers ex-
actly what to look out for  Let us hope that the lessons thus
taught will not be lost upon those upon whom the pleasant and
important task of ohserving the total Eclipse of May 17th will
devolve.— English Mechanic.

—_————

TrLEPHONIC CONCERT.—A trial performance, in connection
with the Crystal Palace, has been made at a private reception
by Major Flood Page, at his residence in the Crystal Palace
Park. The transmitter was placed in the great organ at the
Palace, and one wire wis conveyed to the manager’s house,
three furlongs away. From this distrihution was made to six
sets of receivers, so that half a dozen persons at a time could
listen with both ears to the music. The higher passages came
out with more distinctness than the lower, but all were rendered
clearly and pleasantly, so that a practical musician could dis-
sect the music and say what stops were being used. Occasion-
ally, by way of variety, other sounds, such as the movement
of the pople were transmitted. A remarkable and novel effsct
was given by the simultaneous conveyance of spoken sounds,
with the musical notes. Sile by side with the transmitter to
Major Flood-Page's house was another one, in connection, by
the same wire, with the residence of Colonel Gourand, about
a mile and a half on the other side of the Palace. Messages
were sent to Mrs. Gourand while the same wire was transmit-
ting the musical passages, and her replies could be distinctly
heard through the music. This result, which is analogous to
the dnplex telegraph system, offers the prospect of a remarkable
development in the application of the telephone. The nerform-
ance oa this occasion imbued the listeners with a belief in the
possibility of transmitting concerts and operatic performances
to private houses.

REGULATIONS FOR THEATRES IN AMERICA-—In anticipa-
tion of the development of the electric light, and its approach-
ing introduccion into the theatres, the Fire Board of New
York has formulated the following directions:—1. The con-
ducting wires ought to have a conductivity superior by 50 per
cent to that which has been found by caleulation needful for
the number of lights which each of the conductors feeds. 2.
The wires shall be carefully insulated and covered twice with
a substance approved by the Board. 3. All the wires shall be
securely held by non-couducting supports, and placed at a dis-
tance of at least two inches for the incandescent lights and
eiiht inches for the arc lights; and at eight inches from all
other lines and conducting substances. They are to be placed
in such a way that they cin be carefully and easily ex imined
by the inspectors. Whenever it may be necessary to cross par.
titions and floors with the wires, contacts with metals and all
other conducting substances are to be protected by means which
shall be submitted to the approval of an inspector of the Board.
4. All arc-lamps ought to be protected by globes of glass,
closed at the lower part, to save efficaciously the dropping of
sparks and incandescent particles from the carhons. For the
fronts of shops, of mills, and all other places where there are
inflammable materials, there oaght to be placed on the sunmit
of the globe a chimney and a spark-catcher. The conductor
supports of chandeliers ought to be isolated and covered like
the wires. Naked lights are expressly forbidden.

T —————
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FRAGER'S WATER METER

In 1872, M. Frager intreduced to the notice of water-supply
companies a new water meter, which was very favorably re-
ceived, and which from that time to the present has been ex-
tensively nsed by the compaunies supplying water to various of
the larger towns and cities of France. Recently the inventor
has greatly moditied the construction of the apparatus, so that
it is exceeding simple, moderate in price, and is not influenced
in its correct working by variatiousin pressure. The operation
of this meter, which is shown in the annexed cuts, is as fol--
lows :—

The water enters the meter through the inlet pipe, which
empties at the top of the distributing box. It traversesa sieve,
which serves to remove the larger impurities, and exerts its
pressure against the slide valves T and T°. This pressure is
transmitted to the measu ing cylinders, ('; and (4, from the
cylinders, O1 and 04, which stand open. Since, at the same
instant, the orifices, O:and O3, are in communication with the
outlet pipe through the intermedium of the ports of the slide
valves which cover them, the spaces, C.and C,, are in a state
of discharge, and the pistons P and P’, which separate these
chambers from the first, tend to displace themselves toward
the left. The piston, P’, abutting against the end to the left,
by the extremity of its rod, remains immovable ; but P moves
forward toward this same end, and, striking against it, admits
a cylinderful of water into (!, at the same time expelling a like
quantity of water from C3. Before reaching the limit of its
travel, it displaces the slide valve, T', which uncovers the
orifices, O3, and covers up the orifice, O,. As a consequence
of these displacements the pressures are reversed in the cyiin-
der, C!; C:is charged; Cs is discharged : and the piston, P.
shoved toward the right ¢nd, drives a second cylinderful of
water into the discharge pipe. Before stopping at the end of
its travel, it displaces the slide valve, T" which uncovers O,,
and covers ;. Owing to this displacement, the pressures are
reversed in the cylinder, (i, and C; is charged, while Ct is

emptied. The piston P, moves toward the right, driving a

third cylinderful of water into the discharge pipe, displacing,
on arrival at the end of its travel, the valve, T, and thus
causing the expulsion of a fourth cylinderful of water by the
piston, P’,

The different parts of the mechanism have now returned to
their starting point, except the ratchet wheel, R, which has
moved forward but one tooth, while the apparatus has been
distributing the four cylinderfuls of water. This ratchet wheel
actuates the clockwork which registers the quantity of water
that passes through the meter. The movements just described
take place as long as the inlet cock remains open. )

It only remains to add a few complementary details.

Fach piston, toward the end of its travel, actuates the valve
which distributes the water into the other eylinder. To effect this
the piston rod carries two cams, H, and H,, or Hz and H,, which
alternately act on the friction roller at the lower extremity
of the controlling lever, [, or L’ ; the latter moving on the
axle, A or A’. The eccentric head of this axle is situated under
the port of the slide valve (in a compartment separated from
the one which operates to distribute the water) in such a man-
ner that it pushes along the valve and carries it around the
axle, now over the right orifice, and then over the left one.
The mechanism which transmits motion to the clockwork is
also very simple. The lever, L, carries a pawl, Q, moving
about a vertical axle. When the leveris placed toward the
left the pawl engages with the ratchet, R, and causes it to move
forward one tooth in pivoting itself around its own axis. When
the lover turns backward the catch of the pawl becomes dis-
engaged, and is carried back to its starting point by the action
of the centre of the ratchet wheel on the tai! of the pawl. The
ratchet wheel itself moves the clockwork by means of an axle,
which, after passing through a stuffing-box enters the clock-
work case. Finally, the meter is provided with an ingenious
arrangement which allows the fact to be ascertained ut any
moment as to whether the apparatus is water-tight. To effect
this object, the cams, Hz and Hs, of the piston P’, are made
helicoidal 1n shape, so that if the piston rod, (and consequently
the cams) be revolved abont half a turn to the left, the cam,
H., in consequence of its peculiar shape, is thrown out of the
way and no longer engages the lever L', to asufficient degree to
displace the slide valve, T. The piston, P, will then remain
pressed close up against the left end of the cylinder, and the

piston, I’ against the right end. The meter will thus stop
working, and the flow of water will cease entirely if there be no
leak. To set the meter in operation again, it is only necessary
to move the stoppage eccentric back to its first position, when
the helicoidal flange of the cam, H,, acting on the lever, L,
and displacing the slide valve, T, will put the apparatus in
motion. If after bringing back the stoppage eccentrie to its
proper position, it be immediately turned to the left, the ap-
paratus begins operating and stops anew after dist ibuting four
cylinderfuls. It is easy then to ascertain: (1) Whether the
meter hus any leaks ; and (2) whether the capacity of the four
meaﬁuring cylinders is in proper aceordance with the clock-
work.

The apparatus is easily taken apart and put together again,
and, as regards construction, is exceeding strong. With the
exception of the piston packing (which is rubber), all the parts
are of metal. There is hardly any need of speaking of the ap
plications which may be made of the water meter. ~But, there
1s one, however, which we consider proper to dwell on, since
it offers to manufacturers a means of controlling the operations
of their generators and engines. 1t is the measurement of the
feed water. By a special arrangement, the meter may be
placed on the supply pipe of the feed pump. There is a safety
valve provided for the prevention of accidents, and a check
valve for preventiag back flow from the boiler. From the very
construction of the apparatus, it is able to work equally well
with either hot or cold water. The exact knowledge of the
quantity of water vaporized by the boiler allows, by comparison
with the weight of coal consumed during the same time, of ascer-
taining with the greatest certainty the cost per ponnd of steam,
and of determining the choice of coal. Besides this, if the |]
revolutions of the driving shaft of the engine be counted, the
expense of steam per revolution of the flywheel may be esti-
mated ; and thus the movements of the engine can be regulated
80 as to prevent that increase in the consumption of fuel which
follows an excessof speed. The use of the water meter and of
the revolution counter results then in a considerable reduction
in the expense of fuel, while at the same time it allows the be-
havior of the boilers and engine to be ascertained at any mo-
ment.—Scientific American.

: ’Vsicicutifiz.'

AUTOMATIC ELECTRIC TIME SIGNALLING APPARATUS.

—Shuey's. This ingeuious instrument automatically secures
absolute precision of time in the ringing of warning and start-
ing signals for railroad trains, street cars, steamers, and
wherever the ring of bells or sounding of other signals is required
at any predetermined periods of time.

To anv good clock or regulator are attached contact points
which close an electric circuit between a Dbattery and the
signaling instrument every minute. Where minute-moving
electric dials are in use, no change in the clock is necessary, as
the instrament can be placed in the same circuit which controls
them. The time wheel of the instrument is provided with a
hole in its periphery for every minute in twenty-four hours—
1,440—and by means of its electrical conneetion with the regu-
lator it is moved one step at each minute oftime. To set the
instrument to any time table, it is only necessary to place a
small metallic screw in the hole corresponding with the hour
and minute at which each train is to leave the station.

Each screw in its proper place will not only cause the starting
bell to strike at precisely the righ: time, but will, in addition,
sound a warning of two, or three, or more blows upon the same
or other bells at two, three, five or any uumber of minutes in
advance of starting time, according to the requirements o. the
railroad company, the instrument being easily adjusted to
operate any system of warning and starting siguals already in
use.

The time wheel once arranzed in consonance with the time
table, the signals are automatically repeated day after day,
until a change in the time table is mnade.

The signals may be sounded on one or many bells of auy
size and at any desired distance from the clock or instrument

By the use of a conveniently arranged switch, the automatic
contact points may be instantly cut out, and hand-push buttons
on theinstrument placed in the gong circuit for use when trains
are late or special, or at any tim= w.ena temporary suspension
of the regular signals is desired without making a change in
the time table.
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GRISCOM'S ELECTRIC MOTOR.

A committee of the Franklin Institute appointed to examine

and report upon the merits of this ingenious apparatus, have
ately published the results of their labors. They are favor-

?‘ ly impressed with the utility of the motor, and recommend
- Griscom’s electric motor aud battery to the favorable con-

Sideration of the Franklin Institute as an apparatus possessing

8reat power in proportion to its size, simplicity in its construe-

tion, excellence in its mechanical details, and general adapta-
x.Ilty for houseliold use.” This recommendation of the com-

Mittee was approved by the Board of Managers of the Institute

at their meeting held November 9, 1881.

e give in the following an illustration of the apparatus and

e battery, and a brief summary of the committee's report
Upon this invention, which appears to represent a useful and
valuable application of electricity as a motive power for many
‘omestic uses. The mechanism of the Griscom motor may be
described as follows : The motor consists briefly, of two semi-
CUrecular electro-magnets, which together form a ring ; their
Poles project inward, and, together with the wire coils, forms
2 cyliudrical tube within which a Siemens armature revolves.
¢ poles extend laterally beyond the ring, forming supports
the brackets which ca:ry the bearings of the aimatnre and
thﬁ brushes of the commutator. In order to reduce the wear
ot the journals to a minimum, the bearings are made four times

e diameter of the shaft, and the direction of the wear is al-
¥ays from the point of nearest approach, so that the poles of

€ armature and magnets can never come in contact from this

Cause—g frequent source of annoyance and danger in former

Motors. The friction wheels of the brushes are in pairs, and

¢ shape of the commutator is such that one wheel will

*Ways touch one-half of the commutator before its companion
°aves the other. The tension of the belt is readily a justed
Y Means of a fork which carries the motors.

‘he battery consists of six one-gallon cells, into each of
Which plunges a plate of zinc 4 inches long and 2 inches wide,
4d two plates of carbon exposing a like surface. The large
dmount of liquid (electropoion) is merely to save the trouble of
Tquently recliarging ; a battery containing six drachms per
:e glves equal power, but for a shorter period. It is estima-
ed that the battery once charged, will continue to supply the
mOtOI_‘ with sufficient power for all ordinary use of a sewing
Machine in a private family for many months, or probably one
Year, without refilling.

a eSpecting the power of the motor, the committee report that
S this depends upon the quantity of electricity furnished by
le attery, it is easily regulated by raising and lowering the

gates In the exciting fluid. They found that when the plates
Te but partially immersed in the fluid, sufficient power was

igl‘:llerated' to answer for all the ordinary requirements of a sew-
teg machmg,‘and that when fully immersed the power genera-
of Was sufficient to drive a large needle through sixteen layers
six.cmton cloth at a very rapid rate. The operation of immer-

Wag the plates in the battery fluid is accomplished in several

i 3’8- Where the motor is attached to a sewing machine, this

mae‘;:_le by a movement of the treadle, and the speed of the
oot 10e is kept under complete control by the pressure of the

de %hb)’ Which the plates are immersed to a greater or less

Wi{)hd' When the foot 18 removed, the plates are automatically
iam fawn from the fluid. The motor proper is 2} inches in

Secmetler and 4 inches long, and weighs but 2} pounds. It is

a Ligh . ), Attached beneath the table of the sewing machine by

1ght frame,

Phurie exciting fluid of the battery consists of a mixture of sul-

Riviuc acid and bichromate of potassa, which has the merit of

The & & powerful current and of evelving no noxious fumes.

°0nsen:eth°d of graduating the strength of the current, and

veg ent speed of the motor, is as simple as it is effective.
" tty Sllght. pressure of the foot on the treadle suffices to
may the Machine as gradually as may be desired ; the speed
minuteen bg Increased up to one thousand or more stitches per
attaing) Wwhich, it is said, is considerably faster than is now
€W me, Y professional sewing women, while others seldom
Wwo ;e than 300 to 400 stitches per minute.

Dlates arOl‘ms of the battery wete shown, in both of which the

tual g € automatically raised above the bath when not in ac-

8Dira] rj,,, 0 OD€ form this is accomplished by means of a

are p"mag attached at either end of the bar to which the plates

taineq ponently fastened. In the other a similar result is at-
ever attzcmeaus of a counter-weight on the small arm of the

he comhefl to the treadle.

tor

Mittee conclude their report with the statement that

the important novel feature in this battery consists in the size
of the cells, which thus enables it to continue operative, with.
out recharging, for a great length of time. As the current is
necessarily intermittent when the motor is running, and as the
plates are frequently raised and lowered by the operator to acco-
modate the needs of the work of sewing, the main objection to
the ordinary Grenet battery—namely, the rapid deterioration
when the constant current is required— is avoided to a great
extent, while its advantages for household and occasional uses
are retained. These are as follows : It generates no gases or
vapors that are practically deleterious ; the zinc elements do
not, as in other batteries, require frequent amalgamation or at-
tention, and when not in use are simply raised above the fluid
and allowed to drain.

In reviewing the report of the committee, we fully coincide
with their opinion as to the many practical and useful features
which the Griscom motor possesses. The only pint where it
appears to us the committee has not properly investigated, is
the important one of the permanence of the battery. This
the committee pass over with the remark that “¢ it is estimated
that the battery once charged will continue to supplv the mo-
tor with sufficient power for all ordinary use of a sewing
machine in a private family for many months, or probably one
year without refilling.” If this fact can be verified, the gr: at
practical value of the motor will be obvious; but it does not
appear that the committee took the occasion to verify the esti-
mate, or if they did, it nowhere appears in their report.

It appears to us that what the Griscom Motor requires is
something like the secondary battery of M. Faure, which could
be sent around to private houses at regular intervals, charged
from a dynamo-machine with as many foot-pounds of electrical
energy as would suffice for the uses of the family for two or
three months, and replaced by freshly charged ones. As we
were informed by representatives of the company a short time
ago, that they have been engaged in perfecting their battery
before putting their machines upon the market, it is possible
that the idea here advanced may have occurred to them.—
Manufacturer and Builder.

.t

ELECTRO-MAGNETIC BRAKE.

We give an engraving of Mr. Edison’s recently patented
electro-magnetic brake. It is designed for use on any style of
railroad vehicle, but is more specially interded for use in con-
nection with a system of electro-magnet railways,

The invention consists in placing an electro-magnet in snch
relation to some rotating metallic portion of the running gear
of the vehicle to be stopped that the magnetic current shall be
through the rotating metallic’ portion, the electro-magnet
being furnished with movable heads, which may move toward
and clasp the rotating portion whenever the cireuit of the mag-
netis closed. Upon the axle, and at or near its centre is rigidly
fixed a disk of iron, which rotates with the axle and between
the polar extremities of an electro-magnet supported from the
bottom of the car. The cores of this electro-magnet are ex-
tended beyond the coils, forming a spindle, which is reduced
in size when necessary, the euds being screw-threaded to re-
ceive nuts. Upon each spindle is placed a block of iron form-
ing a polar extension, secured in place by the nut.

The orifices in the blocks, into which the spindles pass, are
elongated, so that the blocks or polar extensions may have a
movement to or from the fixed disk upon the axle rotating be-
tween them. The polar extensions are normally held away
from the suitable spring of low resistance. When it is de-
sired to use the brake a circuit from any suitable source of
electricity is closed through the coils of the electro-magnets
when the polar extensions mutually attract the disk, and the
attractive force causes them to move to the disk and grasp it
between them, causing a retardation of stoppage in its rotation,
and soacting as an effective brake upon the wheels,

————

Herr Hornstein has communicated to the Vienna Academy the
result of his recent researches in connection with the asteroids.
He thinks that the number of those with a diameter of over 25
geographical miles is extremely small, and that probably all
such were discovered before 1859. The number of asteroids with
a diameter less than five miles seems also to be very small, at
least in the parts of the asteroid zone next Mars; in the outer
regions next Jupiter there may be a more considerable number
of these very small bodies. Most asteroids seem to have a dia-
meter between five and fifteen miles.

—
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THE PHANTASMOSCOPE, OR MAGIC WHEEL.

ﬁ(‘}llnl a2 illustrated article upon the ** Horse’s Motion Scienti-
u Considered,” which appeared in the Scientific American
wasp ement, No, 158, Junuary 11, 1879, the use of the zoetrope
“uggested for showing the appearance of a horse in motion
varg etTope, althongh not complicated requires considerable
Phan:;: mathematical precision in its construction ; but the
Nigtip, R08COpe, or magic wheel, is comparatively simple, con-
diskngf 8 may be seen by the accompanying illustration, of a
Ureg i, Y diameter revolving upon a pin in the center. Fig-
u nla) d‘ﬁ'el,’qnt poses of arrested action are painted or pasted
ﬁch € one side ; under each figure is an oblong opening or slot.
We h“m“'}elnent can be derived from this old and simple toy.
inrewith give one with the correct positions ef a horse

of the gge:{) gait, drawn in silhouette upon the outer margin
circletz:?tghmtﬂs{noscope, or magic disk out, following the outer
lar Pisce the scissors ; this done, paste the disk upon a circu-
lacey, of cardboard. Under each figure, at the oblong
astep tll:t 8 corresponding opening through the paste board.
Senter o Wheel to & stick or handle by means of a pin at its
1 Which it can freely turn. To use the toy, stand in

_ S

front of a mirror, as shown in the small illustration ; hold the
disk before the eyes, and look through the slots under the fig-
ures, and turn the wheel rapidly. The horses’ legs will com-
mence 10 move as in life, ang as each successive position drawn
upon the phantasmoscope is the exact one taken by a trottin
horse, the horses in the mirror will all appear to be in act
motion on a fast trot. If the eye is directed over the margin
of the pasteboard disk, an indistinet blur is all that is seen.
The principle is generally well known and easily explained, It
pertains to the phenomenon known as the persistence of vision.
When the eye is directed through the slot the figure of a horse
is seen for an instant as the opening passes the eye, and the
impression is retained after the object is shut off by the inter-
veuing portion of the board between the slots until another
horse appears through the succeeding opening, when an addi-
tional impression is made, the same as the receding impres-
sion, except a slight change in the position or the legs. Thess
impressions follow each other so rapidly that they produce upon
the retina of the eye the effect oF a continuous image of the
horse, in which the limbs replaced by a succession of positions,
present the appearance of a file of horses in actual motion.

For young scientists this beautifnl experiment will be found
very ‘entectaining. —Scientific American. -
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THE FORCE OF A CROCODILE'S JAW.

Some unique experiments have lately been made in France,
on the strength of the masseter muscles of the crocodile (a
muscle passing from the cheek bone to the lower jaw). M.
Paul Bert received ten gigantic crocodiles (Crocodilus galeatus)
from Saigon, which were transported alive to France in enor-
mous cages weighing 3,000 kilogrammes. Some of these cro-
codiles measured ten feet, and weighed about 154 1b.

The reader can easily understand how difficult it must be to
mansage such ferocious animals in a laboratory ; and it was
only by the assistance of the managers of the Zoological
Gardens that this dangerous task was accomplished.

In order to measure the strength of the masseter muscle of
the crocodile’s jaw the animal was firmly fastened to a table
attached to the floor ; the lower jaw was fixed immovably by
cords to the table ; the upper jaw was then attached' to a cord,
fastened by a screw ring to a beam in the roof. There wasa
dynamometer placed on this cord, so that when the animal was
irritated or given an electric shock, the upper jaw pulled on
the cord, and registered the force of its movement on the dyna-
mometer.

With a crocodile weighing 120 1b. the force obtained was
about 308 Ib. avoirdupois. This does not equal the actual
strength, for as the dynamometer is necessarily placed at the
end of the snout, it is really at the end of a long lever, and
must be measured by finding the distance between the jaw
muscle and the end of the jaw, to show the real force of the
jaw muscles, which equals 1,540 1b. As this experiment was
performed on a crocodile already weakened by cold and fatigue,
its force when in its natural conditions of life must be enor-
mous.

This power of 308 lb. represents a power applied over the
whole surface of the crocodile’s mouth. In reality it is first
used by the enormous teeth that overlap the others in the
front of the jaw; and by a simple cilculation the pressure of
these teeth is estimated to be equal to the pressure of 400
atmospheres. The power of the crocodile’s jaw was compared
with that of an ordinary dog weighing about 44 1b. whose jaw
was measured in the same way. A force of 72 1b. was obtained,
which, when multiplied like the crocodile’s, was found to equal
the pressure of 100 atmospheres.

In comparing the weight to the jaw force of these two
animals it is found that a crocodile is one-third stronger,
weight for weight, than a dog.—ZLa Nature.

O —

ABOUT TOOLS.

Imprisoned criminals have accomplished most astonishing
feats in their efforts to escape. A large proportion of a certain
unsavory class of literature consists of the recital of feats of
this character. These men, it is true, have nothing else to
divert their attention, and are impelled by a motive stronger
than the desire of gain in the prosecution of their purpose. An
instance of this kind whieh occurred very recently is a notable
example of difficulty overcome. An imprisoned convict, with-
out tools or material, contrived to manufacture a key with
which he opened difficult locks and effected his escape in spite
of the watchfulness of his guards. He scraped lead from a
water pipe which ran through his cell, made a fire of splinters
from his furniture, melted the lead in his spoon, and cast the
keys without attracting the attention of his watchers.

Men in similar condition have performed prodigies in the
way of eutting iron bars, drilling tlll)rough iron doors, breaking
through heavy stone wallg, constructing ladders, weapons, keys
files, saws, hammers and other tools. They have tunneled
long distances beneath deep foundation wulls and accomplished
feats which would be regarded as difficult even with the aid of
the best implements. [t is said also that the finest and most
perfect tocls known to mechanical experts have been fabricated
by criminals in order to effect their depre lations upon society :
coins have been counterfeited which could only be Jdetected in
the melting pot, and bank notes which conld not be detected
at all. This unlawful work has been performed under the

.. greatest difficulty, under fear of discovery and terrible punish-
" ment, at night, in remote places, under ground in localities

where the ordinary sounds of work would be the means of de-
tection and without a thousand hindrances in the way. The
tool makers and tool users have furnished their quota to the
ranks of evil doers, but in the main in spite of their surpassing

ability these wrong doers have and are constantly defeated and
made to suffer, because in all society they are largely in the
minority.

A retrospect of the result of tool making and tool using
shows very clearly that the destiny of nations has been decided
oftener by their position and capacities in this respect than by
any otherfactor in the case. It is under stating the matter to
say that tools have revolutionized the world, for they have not
ouly done this scores of times, but they have been a constantly
acting force in bringing about the slower and deeper reaching
changes which have passed over human society. To illustrate
by an instance which comes within the personal knowledge of
many readers of this paper. The cotton gin, by the use of which
the production and use of cotton was rendered possible to an
unlimited extent, placed the scepter of commercial and politi-
cal power in the hands of the cotton raising section of the
United States. People talk about * great moral ideas,” ** race
peculiarities,” ‘¢ the diffusion of intelligence,”” and other in-
fluences which brought about the condition which existed just
before the rebellion, but the simple fact is, that the cotton gin
made cotton the most profitable crop that the world ever saw
upon a large scale ; consequently the cotton growing sections
controlled the national power.

It was not the genius of statesman nor the inherent ability
of the people, but the ease, celerity and cheapness with which
this implement separated the cotton seed from its fiber that de-
cided the course of national history for a century. The order
of things instituted was broken up by a process similar to that
which began it. Aunother section of the country, having been
driven to study the tool making problem, did so with such good
success that there was greater profit in the industries which
were connected with tools than with that of producing the raw
material that they worked upon. In other words, there was
more money in manufacturing cotton than in raising it. In the
meantime tools and methods were discovered ; the work of
wod, iron bars, chemicals and all other necessities of human-
ity had kept pace with the textile improvement. When the
struggle for supremacy came the moulders had the best of the
business.

To-day the tide is turning the other way, so far as locality is ||

concerned ; the tool makers are spreading themselves over the
producing regions, and in a few years there will be a total
change of the geographical center of power. The prophetic
gift is not necessary to enable one to see that what may be
called the tool making intercst will continue to control our

national destiny, neither does it require great perspicuity to see H

that the benefits of great improvements in appliances are com-
ing nearer to the individual, Patents are expiring year by
vear in the most important processes, monopolies which have
heaped up money in few hands are tottering, prices of finished
products are steadily and permanentlv falling and the cost of
the necessaries of life is constantly decreasing.

Through the efforts of the genius inspired 100l makers of the
past, life will be made easy for generations to come.— Munu-
Sacturer and Builder.

O —

NOTES ON THE LATHE

The extraordinary antijuity of the art of turning is univer-
sally admitted. Some writers, indeed, have fancifully called
the lathe the father of mechanism ; but, at all events, the date
of its agtual origin is lost in the impenetrable obscurity of
remote ages. Turning, the art of giving some curvilinear
form to various hard substances, whether wood, metal or bone,
and of engraving or impres$ing thereon figures and designs,
has indeed been assigned as an invention to Theodorus of
Samos, somewhere about 550 B. C.— so, at least, Pliny
asserted. It is indisputable, however, that the simpler and
earliest form of turning—that eff:cted by the agency of the
potter’s wheel—was in general use among the more civilized
races of the world at a very much earlier period. The Scrip-
tures, as every one knows, contain many re erences to the pot-
ter's wheel. In one iustavce we are teld that the prophet
Jeremiah went down to the potter’s house, and **behold, he was
doing 2 work on the wheel, making a ves-el of clay with his
hands.”  This original and rude precursor of the modern lathe,
however, is probably older than the Bible itself, for among
the many extraordinary remains of inconceivably remote
periods disinterred from some of the buried cities of Egypt,
are examples of work which bears the unmistakable signs of
having been produced by the action of the lathe.

In the Fast a rude kind of lathe has been employed with
surprising eflects for generations. It consists of only a couple
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of ordinary uprights stuck in the earth. A common nail
t rough each acts as the centres in which the work rotates,
actuated by the drill-bow. The work, of course, is thus raised
but a short distance from the ground, and the operator, sitting
In the customary posture of the orient, viz., squatting, employs
his feet with much dexterity in the labor. It will be recol-
ected by some of our readers, perhaps, that at the Paris Exhi-
ition of 1867 a number of Eastern artificers succeeded in
Urning out some very excellent work from a lathe of this
Simple kind.

The extraordinary manipulative cleverness of Hindoo work-
Men with such a lathe is familiar to all of us. The Indian
turner resembles in not a little our own peripatetic grinders of
edge tools. Aided by one assistant, he soon puts up his rude
lathe wherever he has settled temporarily for the purpose of
Working. Two posts are thrust into the earth, and the
work is mounted between the centres. A strong cord is carried
Tfound it, and his assistant imparts the requisite motion. The

urner usually grinds the edge of his tool by his teet and takes

€ handle in his hands. .

Some rude peoples have, however, a more improved variety
O these primitive lathes. There is a frame consisting of two
Cross pieces united by a tie bar, on which they ¢lide, and ca-
Pable of being wedged. These cross pieces have strong spikes
n them, making the centres. The lathe is placed on the ground
and fagtened with a few spikes. A perfectly straight bar is
Placed across the transverse pieces close to the work, and thus
affords 4 rest for the turning tools. A lathe of this type is to

© found in Spnin, Kgypt, and probably ip Morocco.
U appears that the continuous motion of the fly-wheel does
Dot properly belong to the lathes of the ancients, who seemed
(:Jwe acquainted only with the alternate revolutions due to the

A rare German book of the date 1568, exhibits a turner
¥orking a sphere in a lathe, and is the earliest record of a
8the mounted on standards.

ere is good reason for believing that the earliest books
ISVOted to this important art was issued at Lyonsin or about

700. A much more recondite and practical treatise on the
Subject is undoubtedly Bergeron’s well-known and exhaustive

ork, in three profusely illustrated volumes. Bergeron was a
:aker of lathes and most of the tools then employed by turn-
N 8. Subsequently, various works came out on the art, and it
8 noteworthy that some of the best are by Frenchmen.
no 1. must not omit reference to Holtzapfel. He produced
a: less than six volumes, the initial oue appearing as recently
nnggu' Thig work is undoubtedly a standard authorlty, but
o :)rtunately its cost has put it quite beyond the reach of most

hose for whose benefit it was designed.
too| e existing lathe varies from the watchmaker’s liliputian
cao.' which has a horse-hair for a cord, to the colossal tqachiue
nel‘able of taking up work of thirty feet diameter, while it is
erei less to add that the introduction of cast-iron as a ma-
te al for Jathes has given an enormous impetus to this impor-

Mt and now indispensable tool.—Muchinist & Wheelwright,
Rt 4 and

A FLY-WHEEL CAT.

l'ecf; White cat which was about Winchester’s shop was missed
l‘igh?tly'. In the forging department of the drop shop is an up-
other engine where the blowing is done for the forges. Tne
the wmormng the man started his engine, and looking about
. eel he noticed something on the fly-wheel. The wheel
8o fall;akmg a great number of revolutions per minute—going
W l:s that the spok»s were invisible. He did not mike out
was, but paid no particular attention to it, as he

ay t was the sun shining on the wheel. Glancing that
startggcaslonall.y, he noticed the same thing several times. He
objeqt the engine at 7 o’clock, and at about 9:30, noticiny the
Ring g 8gain on the wheel, he thonght he would stop the en-
it Wasn see what it was. He stopped it and got over where
There'tand found it was a white cat clinging to the wheel.
o tooke cat had been hanging on for two and a half hours.
the gat the cat down, and it had become cross-eyed. He put
dayg it ;)n & box and cared for it, and in about two or three
&ir 5 egan to get around and its eyes commenced to have
foremaat“ral look. In abouta week it came to the room of the
Eager fth-z D. Euger, a branch of the forge department. Mr.
Cates ), 1. and commenced to train it. The animal recipro-
ime ane kindness shown, remaining about the forge all the
Quite 4 . C¥I0CINg quite an interest in the business, and is
haye, (8et 8mong the workmen. The above is a fact.—New-

onn.) Journal and Conrier.

at it
thwght i

IMPROVED FIRE-EXTINGUISHING APPARATUS.

We give an engraving of a fire-extingnisher adapted to
receive one or more streams from hydrants or steam fire en-
gines, and to discharge the water in a single solid stream,
which is found to be much more effective and capable of reach-
ing through greater distances than the several streams used
separately.

The nozzle, \, consists of three portions—the butt, «, bharrel,
b and tip, ¢. The nozzle is serewel to the barrel, so that it
can be removed or exchanged for a larger or smaller one. The
butt is fitted at its end with a number of screw nipples or
tubes, ¢, for connection of the hose pipes. Within the butt,
valves, ¢, are fitted to close cver the apertures by internal
pressure, so that water cannot escape by the nipples not in use.
The butt is also formed with a socket that receives the end of
a lever or handle, g, by which the nozzle is manipulated.

The nozzle is mounted on a truck, and a forward truck is
provided for supporting the forward end of the nozzle. This
truck is fitted with a short reach having a socket in its end for
receiving a long reach attached to the main truck. In going
to and from the place of use the forward truck will be used,
and for that purpase a draught pole and a driver’s seat are
fitted on the truck. When the fire is reached the forward truck
is to be removed, the manipulating lever is put in place, and
two or more lines of hose are connected to the nipples, and the
device is aimed by manipalation of the handle, and a solid
stream combining the smaller streams is discharged at one
point.

To protect the operators the truck is provided with a shield
or screen, D, consisting of a frame covered with canvas and
strengthened by rope or wire braces. The side bars of the
frame are hinged or jointed, so that the shield can be folded
compactly when not in use. A hose pipe with a spray nozzle
is connected with the nozzle to keep the shield wet. These
arrangements allow the firemen to approach closely to the fire
with the nozzle.

This invention was recently patented by Mr. Daniel B.
Lynch, of Grass Valley, (‘al.—Scientific American.

-

SAFETY SHIELD FOR CIRCULAR SAWS.

In using circular saws as usually arranged the workman is
in great and constant danger of maiming or destroying his hands
or arms by bringing them into contact with the cutting edge of
the saw. He is also in great danger of being struck by splin-
ters, clocks, or boards whick are 1i ble to catch in back side of
the s«w and be hurled forward with sufficient force to injure or
kill the workman. i

The engraving shows a self-acting safety shield by which
the descending or front pait of the saw is automatically pro-
tected, so as to prevent anything coming into contact with
this part of the saw until the shield is temporarily removel,
for the purpose of sawing, and the shield is extended so as to
ghield or cover the back or ascending part of the saw to prevent
anvthing from coming into contact with it there.

This seif-acting sifety shield is made of a plate of iron or
steel, of about the thickness of the saw, the shiel 1 being curved
to the radius of the saw, and is of sufficient breadth to give the
proper rigidity. 1t is placed at a given distance from the
teeth of the suw, and is provided with movable plates and ad-
justment slide and screw to suit the alterations in the dianieter
of the saw by wear, or the substition of smaller for larger saws,
or stuff deeper than the cutting of the saw.

The shield isattached to an arm hung upon a stud concentric
with the saw mandrel, and is balanced by a counterpoise under
the table. The semi-circular shield is about 1} inches deep
aad the same thickness as the suw. The forward end is so
formed that the piece of timber to be cut raises the shield, but
the latter rests upon the timber and forms an effectual guard
which prevents the workman from bringing his hands or arms
into contact with the cutting edge of the saw.

As soon as the timber has passed from the saw the shield
returns to its original position, entirely covering the saw, and
so remains until raised by the next piece of timber.

This device received the highest award at the trial at the
Royal Agricultursl Society at Derby, in July, 1881, and it will
commend itself to all mechanics.

Further information may be obtained by addressing Mr. R.
W. Taylor, Patent Safety Shield Works, Bury St. Edwunds,
Suffolk, England.
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THE JACKSON HEAT-SAVING AND VENTILATING GRATE.

It is a fact noticed by all who have made a study of the statis-
tics of the sanitary condition of the American people, that the
last half century has witnessed a startling increase in the num-
ber and kinds of diseases that have their origin, either imme-
diate or remote, in the breathing of foul air—namely, that
which is contaminated by the breath of human beings and by
exhalations trom their bodies, or is poisoned by emanations
from decompnsing matter that, in gaseous form, enter our
dwellings, and remain there in concequence of defective venti-
lation.

With the increase of wealth and general culture, great pro-
gress has been made in protecting dwellings against cold and
wind and storm, by making the walls weather-proof, the win-
dows and doors impassable avenues to the winter blasts, and
the fire-places sealed to the escape of heat generated within the
walls. Elaborate and costly decorations adorn the walls, the
floors and ceilings are beautiful to look upon ; but in these art-
istic and costly homes ¢‘ the blighting, withering curse of foul
air is found,’’ and the shadow of death rests over them all. In
the struggle to keep the cold air out, the necessity for admit-
ting an abundance of pure warm air into the dwelling is
neglected, and the storv of this neglect is written upon the
pale faces of the children and imprinted upon the weakened
fabric of their lives.

The effect of a temperature of the air in our houses a few
degrees below that of the Lody, is almost immediately notice-
able in a feeling of discomfort, and we soon seek to remedy the
fault by perfecting the method of heating the rooms, or by
preventing the entrance of cold air in them. But the effects
of breathing a vitiated atmosphere (the impure condition of
which in our dwellings is probably either brought about, or is
maintained by the very means employed for increasing the
temperature) are not immediately noticeable, and though so
direful in their character are overlooked and neglected orr that
account. It is for this reason that any system of ventilation
that depends upon the agency of the inmates of our dwellings
1 for its reguiation or its operation, is defective, and to a great
extent valueless. This is the great fault of the prevalent sys-

pure cold air near the floor aud for the emission of the warm
and supposed impure air near the ceiling. Even if these work
as they are theoretically supposed to, they will generally be
found closed in cold weather, and their office thus entirely
destroyed. But even where due diligence is taken to keep such
ventilating registers always open, they generally fail to work
1 satisfactorily ; fiist, because the impurities of the atmosphere

are not confined to the higher levels of the room near the exit
registels ; sccond, because when they operate, they carry oft a
large amount of pure heated air that is needed for comfort in
the rooms ; andvhirdly, beeause they frequently will not work
at all, since the exit registers do not communicate with heated
flues.

It is a truth that is rapidly becoming recognized by house-
holders, that the heating appar. tus employed in the dwelling
should also perform the office of a ventilator for it. The chim-
ney has been aptly called the lungs of a house, and where its
office is unobstructed, it may prove a very efficient ventilator.
i Dr. Hartshorne in the Health Primer entitled ¢ Our Homes,"
l says: ‘‘ Every room in the house intended to be occupied,
should have in it an open fire-place. Eipecially it isimportant
for an open fi e-place to be iu every sleeping-chamber. For a
sick person, the difference between a wood fire on the hearth
and the usual heated air or coal stove in the room, is immense.
It may in critical cases make the turning point between death
and recovery.”’

There are, however, two prominent objections to the open
fire place, and to the ordinary form of fire-place grate : First,
though they are excellent agencies for removing the air from
the lower levels of the room (removing, as they frequently do,
the whole air contents of the room once every fifteen or twenty

thus produced, and thus they cause drafts of cold air about the
; windows and of impure air from the surrounding rooms.
| Second, they supply to the rooms in which they are placed but
I a very small fraction of the whole heat product of the fuel.
From the careful tests of Gen. Morin, the deduction is made
. ‘‘that of the leat generated by the fuel in an ordinary fire-
“‘ place, about oue-eight only is utilized in the 10om.”

tem of ventilating by means of registers for the admission of *

minutes), they provide no means for supplying the vacuum

The Jackson heat-saving and ventilating fire-place largely
remedies both these defects. As will be seen by a reference to
the accompanying engraving, fresh air from immediately out-
doors is taken into a shaft directly under the grate, and enters
a chamber beneath the fire, where it is partially heated, and
thence passes into chambers surrounding the back and sides of
the fire-place, and it conserves in these the heat that is usually
lost in the brick-work of the fire-place. Passing thence in the
direction of the arrows, this now heated current circulates
about the tubular flues, five in number (one of which is dis-
tinctly shown in the cut), which convey the smoke to the
chimney above. Finally, this heated air, which, it will be ob-
served, is pure air from outside the building, enters the room
through the open frieze of the grate-frame, and from its levity
ascends in a current to the ceiling. A doulle office is thus
fulfilled. A very large part of the heat usually lost in the
fire-place is conserved and added to that directly radiated from
the fire, making the grate equal in beating power to over three
ordinary grates of the same size ; and an amount of pure, warm
air equal to that taken from the room by the exhaust of the
chimney, enters from the heat-saving chambers, and thus all
drafts from the windows and doors are prevented. A contin-
ually augmented volume of pure warm air, occupying the
higher levels of the room, and a continual draft being made by
the fire-place from the colder, impure air from the lower levels,
keeps up a constant atmospheric circulation, and thus automa-
tically the room is thoroughly ventilated.

The makers of this fire-place, Messrs. Edwin A. Jackson &
Bro., of 315 Kast 23th street, New York, have these grates in
use in nearly every State in the Union, where they are heating
with them large rooms that ordinary grates would utterly fail
to heat, and at the same time are niost efficiently ventilating
them. Reports were given from Michigan during the intensely
cold weather of last winter, that one of these grates was
thoroughly heating and ventilating rooms equal in size to one
20 feet wide by 25 feet long.

These grates by specia! adaptation, are arranged for settingin
exterior or interior walls, and on any floor, also for the use of
ash-pits where desired.— Manufocturer and Builder.

gﬂucaiinﬁi{i;

MANUAL EDUCATION.

With the advent of machinery, says the Shipping List, the
apprentice system, through which the members of the old
guilds taught the art and mystery of their respective callings,
has almost disappearced, and nothing has yet arisenin its place
to teach the rising generation that manunal dexterity which

marks the complete master of his frade; The apprentice svs-
tem was fitted to the old svstem of manufacturing by han'l in
the homes of the artisan-, where the deftness of hand was
taught to the apprentice hv a number of years of more or less
tentative practice. By a judicions application of the method
of trial and error the youth became a workman of average skill
in his vocation, greatly to the profit of his instructor. His
long years of servitu le may have seemed an extravagant price
for his industrial education, but that education was at least
thorough. The indentured apprentices who fiithfully observed
their contracts with their employers and instructors were almost
invariably turned out excelient workmen.

But by the introduction of machinery, the concentration of
capital and the division of labor, the perfect education which
the old artisan or mechanic received is no longer profitably ap-
plicable to ths conditiens under which his art is prosecuted in
most departments. For example, when a shoe is made by
some twenty distinct operations, a knowledge of one of which
is only necessary for the operatives engaged in its manufacture
it is manifestly a waste of time and labor to teach each opera-
tive the manual dexterity required to adroitly perform the
nineteen operations which he is not required to know. A
perfect knowledge of shoemaking in all its branches, is there-
fore, no longer profitable to the targe manufacturer, and hence
the old system Eas almost pissed away. And so it is in nearly
all the other principal tra:des. Carpenters, capable of building
a modern house in its entirery are no longer to be found, at
least in cities and large towns, the work being divided into a
dozen different trades. Yet the perfect knowledge of a trade in
all its branches is essential to superior excellence in any spe.

cial branch ; for the mind must have a certain grasp of a
subject in order to completely master its details, The great
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:"(]j‘y of specialists which has grown out of the system of

livision of labor are deficient in knowledge to enable them
to Intelligently fit their respective parts to the whole. A large
Percentage of the artisans of to-day are mere machine tenders,
and as such they are inferior to what they would be if they were
Skilled artisans, and the consequence is a decline in the super-
lotity of many of the products of labor.

Ve have surpassed the world in the invention of labor-
Saving machines, and in ingenious combinations of mechanical
orces, while production has beer greatly cheapened in respect
© many things which were once luxuries, and which now add
to the comfort of all but the very poorest households. But in
98¢ finer works in metal, and especially in the florid iron-

Work of a past age that is the wonder of modern artisans, we

Ve nothing that will bear comparison. These and other ex-

. 2mples of skilled handicraft teach us how much we have still
€arn, and what before long, with the increase of wealth and
UXury, may be required of our artisans and mechanics. Asiple,
oWever, from any such demands, the necessity of providing

Orough training in mechanical and art industries is pressing
Pon us, especially in the way of employment for the rising
Beneration, and the first step in progress towards skilled work-
men and perfect work is to provide good trade schools for those
Who are ambitions to become masters in mechanism.

. e want of these schools is happily beginning to be appre-
Slated and supplied. The classes in industrial art established
30d maintuined by the Metropolitan Museum of Art have al-
ready done good service in New York by the art education in
sk‘l,led industiies that they promote and encourage. Several

Tade schools have also been opened there for the purpose of
F ;:'naklﬂg thorough, eflicient, practical mechanics by teaching

;198 who desire to earn a living by their trade, and by offer-
IBg to others already engaged in various handicrafts the means
‘t)h""vaing their knowledge of them, and of putting them in

© Way of becoming foremen and employers of labor. The
Fork in the schools is conducted in the same manner as in a
sr?t'da.SS shop, practical instruction being given by mechanics
v.lned in the different branches of their trade under the super-

718100 of the manager of the schools. It is obvious that the
Mtention of the promoters of these schools is to make thorough
th"’ men and to lift mechanical operations to a higher plane
toan' U{ey have hitherto reached among us, and by t}us means
s d‘g_’“f_y the sphere of the workman. The want of sucl} in.
w{l‘,‘(’tlon, in the absence of the old guilds and of the training

lich they gave to the apprentices which they received as can-
oldates for memberships has long been felt. It has led too
a d‘l to careless work, and has prevented all but the energetic

2 studious few from becoming acquainted with the very

'ghest branches of mechanical industries,
Courge o

u

The charge for a
mat finstn.lction. in these srhools is but a trifle, a"'d all the
ur erials required in the practical part of the business are
L Rished free of charge. 'We hope tu see a rapid increase of
thege schools in our principal cities and large towns, as from
€If multiplication the best of results are to be looked for.

TTTT e @

MANAGEMENT OF WORKMEN.
BY 8. W. GOODYEAR.

th?ow can it be possible to lay down any rigid rules by whigh
his tpmprletor, superintendent or foreman shall be governed in
tiCeql:zeatn.)ent or management of either journeymen or appren-
C&pz;c" With the fact before us that men differ so much in their
coy ,ln to learn,‘and in then: temperaments and dlspogltlons,
"Ougl #d with the influence which family relations, or social sur-
ly carlilgs may haveupon men, often transforming the natural.
or oe €8S man into one of the most painstaking of workmen,
to then the other lmn-l”c.ha‘nging the best of workmen
Secret Wfor.qt of “slouches,” ia it not rather the fact that the
that jo bccessful management lies not in the direction of
ing Osil]partxal treatment which is so often recommended but
aceor.|j ;‘:l"hse“’lng the differences in men, and treating them
Teason ;’;},}y? It seems to be the opinivn of some that the
work fr y certain foremen get so large a proportion of bad

o uot (’:tx_n the men of whom ‘they have charge, is because they
is done ten enough accord full praise for the good work which
j"“"“?);m pon inspecting the job which the apprentice or
variah y f_" hay Lho“g'"_t) be good enough, some fqremep in-
they agee ‘:ve fault 1o find, or if not actually finding fault,
It may é) the work saying : It will have to go I suppose.”’

nows wh, \;ery unpleasant to the really good workman, who
for a man awh%(’gd work is, and takes pride in doing it, to work
OWever, he ig ever appears to appreciate his endeavors. If,

& true mechanic, this will not deter him from
———

v
doing good work. His self-respect, and actual love of nice;l
mechanical operations will ke-p him in the right track. Neither
praise nor flattery are needed to get good work from such a
man. On the other hand it is a fact that there are many
mechanics who never do a job quite as well as it might or should
be done, and to praise, or accept whose work as passable even,
without cautioning them to do better next time, would be to
them not an incentive to do better work in the future, but an
encouragement to follow their natural inclination to see how
Eoor a job they can make pass. There are men who must be
andled as carefully as you would handle eggs, men with much
spirit, extremely sensitive, on the watch continually for fear
they will be either ill-treated or slighted. These are, never-
theless, in some cases, the best of workmen.

There are men who can be changed from one kind of work to .
another twenty times a day, ready to break off smilingly in the
midst of a job, never annoved, and always doing good work.
Such a man is a prize, but no more so than the man who will
scowl, and even growl or quit if you insist upon changing him
about from one job to another. The latter individual is so con-
stituted that when he commences a job he fully charges his
mind with all the details from beginning to end, and to take
him off until it is completed, disturbs him beyond his power of
endurance. There are men who need driving up to get a fair
day's work from them, and others who need ho ding back to
prevent their work being slighted in their endeavors to do too
much. Men and boys there are who have bright cheerful
homes, whose lives outside the shop are kept pure through the
influence of right-minded fathers and mothers, brothers and
sisters, or wives and children ; while others—away from rela-
tives and friends, make a boarding house simply a place in
which to eat and sleep, nota home, their leisure hours spent in
amusements, or indaluences.

Many of the hours which should be devoted to sleep even,
are spent by them in a manner which impairs both mental and
physical abilities. There are those who are quick to compre-
hend, either by drawings or instructions, all the requirements
of a job of work, and still others, who at a glance think they
see the whole, and toany explanation are ready to say, “ yes,”
““of course,” *“that’s plain enough,” yet still go on and make
a ‘““mess” of the whole job. Ultimately it is found that these
individuals not only knew nothing about what they said so
glibly, ¢ yes, I understand,”” but that they have not the capa-
city tolearn. Next come those of apparently dull comprehension,
of whom there are some who can tell vou truly they “don’t see
through it,” and others who, noat quick to see, will, if time be
given them to investigate, never stop short of the most thorough
understanding of the minutest details. Again, there are men
who are so awkward as to be kept for months or years from at-
tempting even to do any thing requiring skill and dexterity,
but who, hecoming piqued at the implied lack of coufidence in
their ahility, determine to not only do, but to excel in doing
at the first opportunity, that which has beeu supposed to be
impossible for them learn 10 do even tolerably, and who suc-
ceed in their resolution. There are men of good natural
ability as inventors, to snub whom, and to ignore whose many
suggestions, is, to render them almost useless in the shop. On
the other hand, there exist a class who continually suggest im.
provement in machinery and processes, whose plans it will
never do to adopt. If those who talk so glibly about how to
manage help, and how easy it is to always turn out good work,
olten saying that ‘it is just as easy and takes no longer to do
work just right,”’ would consider that the snperintendent or
foreman who get the blame when bad work passes through his
hands is many times obliged to get along with men who not
only do not understand, but have not the ability to learn
what is right, they would change their minds about the easy
duties of those who have charge of help.—American Machinist.

o

Some interesting contributions to a knowledge of hysteria
have been made by M M. Dumont-pallier and Magnan, in a re.
cent note to the Paris Academny : and it would appear that
phenomena in hysteric persons, attributed to a mysterious
radiating neuric or nerve force in the person producing them,
may be explained mere simply as resu{):g of mere physical ac-
tion, on a state of greatly exalted sensibility. One experiment
proving this remarkable sensibility, consisted in bringing one
end of a caoutchouc tube, about 20 ft. long, near the foot of a
patient, while a watch was brought to a speaking trumpet at
the other end of the tube. The foot was at ouce set in rhyth-

mic motion, the movements responding exactly to the ticking
of the watch.
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WORKSHOP SKETCHING.
BY JOSHUA ROSE, M. E.
It has been remarked that just so many views of a piece of
work are necessary as will suffice to contain all the figured

dimensions of the piece without requiring to mention in writ-
ing the shape of the piece or any part of it. Illustrations of

Fic. 1.

this are given in the engravings. Fig. 1 represents a rectan-
gular in which but two views are necessary for the purpose. A
view of one side and one edge gives all the dimensions of the
piece. Suppose the piece to be wedge-shaped in any direc-
tion ; then another view will be necessary, as is shown in Figs.
2 and 3. In the former the wedge or taper is in the direction
of its thickness.

[

Fie. 2.

As an example of a case in which three views are necessary,
let us take a piece such as in Fig. 4, where at 4 is an end
view, at Band C two side views and at D an edge view, and we
shall observe that from 4, B and C alone we could not obtain
a full idea of the piece. although all the dimensions could be
marked thereon.

—

Fic. 3.

This occurs because the two side views are alike, but neither
of them shows that the piece is wedge-shaped on two sides as
shown at D. The point ¥ is su d to come toa fine edge,and
therefore to have no sensible thickness. [n the absence of any
lines, the point E would always be assumed to be in the cen-
tre of the piece, it being understood that if it were to he to one
side of the centre piece a centre line would be drawn so as to
show how much it is to be to one side.

E
D C

@

A

There are many cases in which a third view may be avoided
by line shading, wherein a side and au edge view are given,
the line shading showing that the piece is round at its base
and on its edges, and that it is taper. A side and an end view—
the latter being line shaded—will show the same thing, although
less clearly, since it has to be assumed that the sides of the
taper are flat from the character ef the shading.

But there is more work in the line shading than in tho extrs
oultine view, which is therefore preferable, especialiy since the
dimension ﬁ%ures would show more clearly. Outline views,
however, will not in some cases show the form of the figure,
however many views be presented. An example of this kind,

kg, 0,

which occurs frequently in practice, is a cupped ring suck as
shown in Fig. 5.

Fig. 6 shows an example in which a piece having a screw
passing through a square head and having a plain round stem
may be shown in one view. The screw is shown by the lines
denoting its thread, its head obviously being square, with the
corners chamfered. That the head is square is shown by the
fact that its junction with the body is shown by a straight
line, which would not be the case with any other than a square
head. —Machinist & Wheelwright. .

rmwmw»



March, 1882, THE SCIENTIFIC CANADIAN. 85

GARBER's REVOLVING TELEGRAPH TABLE.

SPECIMEN OF CELLULOID PRINTING PLATE.
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REVOLVING TELEGRAPH TABLE

The engraving shows an improved revolving telegiaph table
patented by Mr. John L. Garber, of Greeneville, Ohio. The
table is divided by glass vartitions into a series of subdivisions
for the several sets of instruments. Kach compartment of the
table requires four strips or rings of metal around the central
post, a separated insulated wire leading from each ring to their
respective instruments on the table, the wires being placed in
a sEallow groove directly back of the rings and metal collar.
The central post revolves in the central hollow leg of the table,
and the hollow leg is provided with a series of contact springs,
consisting of a segmental plate attached to a countersunk stem
fitting into a socket and pressed against the plates or rings of
the central post by a spiral spring, these contact springs or their
sockets are connected with the local battery or maiuline, To
the under side of the table is fastened a perforated ring, into
the aperture of which a vertical locking bar fits, which is
pressed npward by a suitable spring, and can be withdrawn by
depressing a foot lever on the under side of the base frame of
the table. -

For conveniently illuminating the different sections of the
table a lamp or gas burner is mounted at the intersections of
the glass partition of the table. When the operator wishes to
use any certain set of instruments he depresses the foot lever,
which permits the table to be turned until the desired set of
instruments is in front of the operator, who does not leave his
seat. The foot lever being released the table is locked in posi-
tion. This table may be arranged for two, three, or more sets
of instruments, the number ot rings and contact springs vary-
ing accordingly.

The advantages of this device will be apparent to telegraphic
engineers and operators. The removal or insertion of switch
plugs or the turning of switches is entirely avoided, jthe
neces&ary changes being made automatically as the table is
turned.

———— O e
IMPROVED CUSHIONED GUN STOCK.

The engraving represents an adjustable and yielding gun
stock lately patented by Mr. Hiram W. White, of Yankton,
Dakota Territory. The gun stock is made in the usual form,
except at the butt, where opposite sides are made parallel
for a short distance to receive the yielding butt, which caps
over it, and is capable of sliding on or off the butt within pre-
scribed limits.

The butt has an inwardly projecting thimble or socket near
the middle for receiving a long screw that extends into the
wood of the stock and serves to adjust the butt and to limit
its outward movement.

From the butt two parallel guide pins project into guide
holes in the stock, and are surrounded by spﬁlral springs, which
tend to press the butt outward as far as the adjustment of the
screw will permit.

This congtruction renders the butt of the gun elastic, so that
the shoek of the recoil will be modified so as to be scarcely no-
ticeable. The degree of elasticity can be adjusted by turning
the screw in or out, so as to suit the strength of the gunner or
weight of the gun, and the strength of the charges fired from
the gun.

The length of the stock may be varied by turning the screw
in or out to adapt the length of the stock to the gunner’s arm.

Another advantage in this improved stock is that there is no
tendency to raise or tilt the muzzle, and thus detract from the
accuracy of the aim at the instant of firing.

This invention while it adds very slightly to the expense of
a gun, greatly increases the facility anﬁ comfort in using it.
The engraving shows a sectional view and also an external

view.
o

PRINTING PLATES OF CELLULOID.

Ouve of the latest applications of the remarkable material
known as celluloid, and one that promises to become in time
very useful and valuable, is its employment in the preparation
of grinting surfaces, a8 a substitute for the common stereotype
and electrotype. At common temperatures, celluloid is an ex-
ceedingly tough, highly elastic substance, possessing sufficient
hardness to withstand the roughest usage in the press, and
being at the same time quite indifferent towards most chemical
reagents, it is affirmed that it can be used with great success

in printing with the most sensitive and brilliant eolors for
which the copper faced electrotype or the stereotype conld not
be employed, b.cause of the chemical action of the metallic
surfaces upon the colors.

Celluloid possesses the property of softening or becoming
plastic at a moderate temperature, a property which is taken
advantage of in the numerous applications of the substance to
mold or press it into various shapes and forms. fn the pro-
duction of printing plates, this property is likewise made use
of to press, with suitable appliances, a sheel of celluloid. pro-
perly softened with the aid of heat, into the surface of the en-
graving, or a plaster cast of the same, or a page of type to be
copied.  When temoved, and cemented to a block of wood
type-high, the celluloid printing plate is ready for the press.
The operation, as will be inferred from the foregoing statement,
is an excedingly simple one. "When it is not important whether
the lines of the print should be reversed, the celluloid plate
may be prepared ditectly from the engraving or object to be
copied. In copying samples of lace and other delicate tex-
tures, leaves, ferns, and many other materials and objects, the
impression is made directly by pressing the object to be copied
into the surface of the plastic celluloid. The plate then re-
quires simply to be cemented to the wooden block to be ready
at once for the press. Such blocks beiug taken directly from
the object are absolutelv correct fac-similes, such as could
only be approached by photography.

By this means the most delicate lace patterns are reproduced
cheaply, and with the greatest ease and the most exquisite de-
tail ; and leaves, ferns and the like with all their delicate vein-
ing. The total absence of ““ grain’’ in the celluloid renders it
possible to secure a perfectly smooth, glassy surface, from which
these exquisitely delicate irapressions can be printed far better
than from & metal surface, even were it possible to produce
from results in metal. The utility of the celluloid plates for
producing fac-similes of the most delicate textile fabric, prints
of which can be mailed as samples, and the advantage they
afford in the preparation of plates for illustrating many sub-
jects of natural history, are too obvious to require more than
mention.

The durability of the celluloid printing plates is represented
to be considerably greater than that of metal plates, this
superiority being due to the great toughness and elasticity of
the substance. which resists the breaking-down and wearing of
the fine lines in the press. The impressions yielded by the

- celluloid plates, also, by reason of the perfectly smooth surface

of the substance in the raised portions, are aflirmed to be very
much superior to anything that can be obtained from metal
stereotypes or electrotypes. We have seen prints of lace pat-
terns taken from plates prepared by direct impression, that
were simply exquisite, and far ahead of anything that could be
produced in metal by the processes now in use, The fact that
the celluloid plates can be used with the most delicate and sen-
sitive colored inks has already been mentioned.

A plate of this kind is shown in the accompanying illustra-
tion, from which an idea of the extreme delicacy of the work
it is possible to execute in celluloid may be had. This work is
now being done by the Celluloid Stereotype Company, of No.
11 Frankfort street, New York.

Weregard this latest adaptation of celluloid as being the most
useful and valuable of the applications of this remarkable sub-
stance, and anticipate that it will soon come into very general
use. — Manufacturer and Builder.

s o —

SAFETY IN RAILWAY TRAVELLING.

The dreadful disaster on the Hudson River Railway, at
Spuyten Duyvil,on Friday evening, the 13th of last January,has
naturally filled the traveling public with dismay and attracted
the attention of all thoughtful men toward ways and means
for preventing similar catastrophes. Properly speaking this
horrible affair cannot be called an accident since it appears
that it was the result of the most reprehensible carelessness and
recklessness on the part of both the passengers and those in
charge of the train and the track.

It is admitted that a train has a right to stop at any point
on the track for any cause. Kven if the air brake was set in
action by an unauthorized person, bringing the train to a stand-
still, this was no excuse for the train following to plunge into
it. The point lies in a defective system of back signaling for
warning approaching trainsin time that for some cause or other
the train ahead has been stopped. Says the American Rail-
road Journal : *The local train which followed the Albany ex-

_— - . e
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Press was pot stopped in this case, and under the system it is
not Necessarily surprising. though it is shameful beyond ex-
Pression that it was not. The rules of the railroad company
were sufliciently explicit in this matter, but there was no
Blarantee of their being carried out save the faithfulness and
ab‘,"ty of two men, the brakeman at the rear of the express
train ‘and the engineer of the local. The disability or careless-
1ess of either one of these men must result in destructive con-
Sequences. This is the risk in all such cases where the sole
-ependence is upon one man, and this risk is very conspicuous
12 the case of a man stationed at the rear of a long train, where
18 movements cannot be watched by a superior officer, or his
dlsability noticed and promptly met by a companion.”
.10 this connection there is an interesting article in a recent
18sue of the London Lanucet, on

BRAIN WORK AND SIGNAL MEN,

which

" points out how dangerous it is to depend upon any one
an t

‘1 to discharge uninterruptedly the peculiar duties of a
SWitchman or signalman for any given length of time. Says

€ Lancet :
. “No one who has any practical acquaintance with the work-
Ing of the human brain should fail to recognize the fatuity of
» Policy which intrusts the safety of many thousand lives and
mbs to the integrity and precision of mental functions per-
“med by one brain continuously during several successive
°Urs.  Let any student of psychology apply scientific tests to
the operation of his own brain for even two or three hours at
AStretch, and then say whether such sustained attention as is
Tequisite for the precise discharge of duties such as those which
gvolve on a railway pointsman can be reasonably expected
otat, e have no hesitation in asserting that the demand
Made on the attention of the officials placed in the signal boxes
8 Junctions where there is much traffic is monstrous. In the
Mature of things physical there must be periods when memory
3ils and the mind i wandering. If it were not for the *“ habit”
°'med by practice, the task imposed could not be performed.

he.higher cerebral centres are, to some extent, relieved of the
Strain put upon them by delegating a large share of their
Proper ‘work to the lower automatic ‘centres ; but even with
this relief the tension is excessive, and the way in which
Some measure of ease is purchased by *habit” is in itself a
iSOurCe of special peril. Now, we contend that such work as
volves the safety of railway trains, with their crowded car-
Hages, should never be done automatically. The signalman
°F the pointsman ought always to exercise judgment in refe-
:;—‘Dce 1o each particular act he performs. His hours of labor
‘te“"}'ld be so regulated that he shall be able to keep up an in-
a '8¢ut consciousness of what he is doing ; and he should at
o times have another brain—not the brain of a boy, but that
me& Man as well skilled as himself —to aid and sustain his own
cre‘"tal efforts.  We shall be told that this would greatly in-
it oo the cost of working railways. Let it be conceded that
no“o.“ld probably double the expense. Nevertheless, we say
. Slgng_lman or pointsman should be allowed to work from
Sigr o automatically—as most of the men now do—and no

lg""]m}m or pointsman should work singly, that is, without
ge;’]c:SSlntauce of & man equal to himself in point of intelli-
may b:;:}lekperlence. Any one of a score of physical accidents

an the brain at any moment without the least warning,
in Some of these continge

pa man shut up in a sigu
may have vertigo,

ncies are peculiarly likely to occur
al box for several successive hours.
i’ congestions or bloodlessness of the brain,
» iopn of thought, logs of memory, from either of several
epi)l’zlologmal conditions, He may have transient attacks of
of flf:y’. or such 8hght but mentally potent arrests or excesses
tulbedcftlon as oceasionally cnsue ywhen the circulation is dis-
slight c}{?ﬁn any cause, possibly even a passing dyspepsia, or a
dredg of ' of Ehe surface or hunger. 'When the lives of hun-
the pepf, confiding passengers are made 1o depend for safety on

Perfect integrity of a single brain, with no better excuse
Would cost more to retain another brain in aid of the
reac'hewe cannot help thinking the greed of dividends has

d ; . e 1
to expresz gzle?}‘ﬁt which public opinlon nay be fairly asked

an jt

THE BLOCK SYSTEM.
Thi . .
The 1;4:.’15'7?“"1 of signalsis much advoeated by certain journals.
a vad Journal says : ** One of the chief results of it is

e S s N . . . ITE
eaveg tl?e sence from his post of the sigualman or his disability
Deer ¢, sm;’g‘lﬂl In such a manner as to notify the engi-
.

N which the rules require him to do in all cases

— e —

until the signal indicates that the *“ block” ahead is clear. In
cases where this system is not used there evidently is an im-
perative need that there should be some one on the train whose
first duty it should be in the case of an accident or an unusual
stop to see that every trainman is at his post, and especially
that no disability or carelessness has prevented the brakeman
on the rear car from performing his important duties.” But
even this system cannot be depended wpon. On the 9th of
December there was a terrible accident in the Canonbury Tun-
nel, England, when no less than four passenger trains came
together which were run on the block system. Says the Mer-
cantile (iazette of London, for December 16th: ¢ We have
evidence that the block system in which so much confilence
has been placed is in the hands of incompetent or careless ser-
vants iteelf a source of danger.” The General Superintendent
of the N. Y. Central and Hudson River Railway testified in
the matter of the Spuyten Duyvil horror, that the block 8ys-
tem of signals is used at the Grand Central Depot in New
York, but that on the Pennsylvania Railway, where it is in
use, a number of collisions have occurred. It would secem
theref-re that sowe system of automatic signals must be devised
which will be operated with unerring certainty by the train
itself, so that every train moving along a track shall announce
to a train following its exact position. As we have shown,
human brains cannot be depended upon. Here is a field for
inventors to exercise their skill,

ATPLIANCES FOR SAVING LIFE.

The horrors of this disaster were increased by the fact that,
as usual after a collision, the train took fire and the imprisoned
passengers were destroyed. There were neither axes, hooks,
ladders, buckets, extinguishers, or any other appliances at
hand for rescuing passengers and saving lif>, When cars may
be heated by steam and illuminated with electricity, it is cri-
minal neglect to use open stoves and sperm oil, and in the
light of recent events it seems that every car should possess a
complete equipment of appliances for extinguishing fire and
rescuing imprisoned passengers. A passenger testified that an
entrance through the splintered car could have been made in
two minutes with axes, and such passengers as were alive re-
scued. It would seem that the time has come when leg slative
action must be invoked to compel all railway officials to make
use of the latest and best improvements for the safety of the
traveling public.—/adustrial News.

Z;\u: Ixité'ct m:E z{u a %u ilﬁ?ug 7

DESIGN FOR SUBURBAN RESIDENCE.

The suburban residence illustrated on the opposite page, was
recently erected for Mr. W. A. Smith, at Richfield Springs,
N. Y., and gives evidence in its admirably arranged interior,
and well broken exterior, of an intention well carried out to
combine comfort and beauty without extravagance.

The large entrance hall is in itself sugge-tive of hospit lity,
while the bay-window in each of the three principil roowns
gives to them an air of cheerfulness and comfort fully in keep-
ing with this impression, enhanced by the open fire-place in
each room, that in the sitting-room being a cosy affair tucked
up in a corner.

The space in the bedroom story appears to have been utilized

in a most economical manner, and it would seem hard to make

a better arrangement of the same wumber of bedrooms and
closets, for each bedroom is provided with a closet, and an
extra one—presumably for linen—is shown in the hall.

Good judgment is shown in breaking the lin>s of the ex-
terior of the house, a few simple devices serving to give life to
it all. A glance at the architect’s specification shows that
while the ultimate cost of ehe house has been kept in view,
nothing has been done that would in any way affect its
strength. The size of some of the timbers are here given ;
Beams in first story, 2 x 10 inches, set 16 inches to centers ;in
second and attic stories, 2 x 9 inches, 16 inches to centers, each
tier having cross- bridging ; the sills, 4 x 10 inches ; the plate
is two 3 x 4’y spiked together ; the studs are 2 x 4 inches, the
window and door studs being 3 x 4 inches. The building is
sheathed and covered with felt paper, and then clapboarded.
The roof is shingled. The interior finish is pine, wood-filled
and shellacked. Inside blinds are used, and are made of butter-
nat, the slats being of ash. The cost is about $3,000.
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Cabinet Ihaking,

RE-GILDING PICTURE FRAMES.

The tools required for the job are the following : A pint basin
with a lip, two moderate sponges, and two small finger sponges,
three fitches, ove flat, } in. wide, one round } in., and one &
in. or 3 in., round. We will count these three one set, for
sizing. You will want aunother set for whiting, another for
claying, one fitch for skewing, one small sash-tool for washing
off, and one about 1 in. in diameter for duster, a gilder’s cush-
ion, a gilder's tip, a camel-hair dabber, a gilder's knife, some
fat pipeclay, some prepared whiting, some plumbage, oil gold-
size, crystal size, or parchment cuttings to make some, two
agate burnishers, one round, about the diameter of a goose-
quill, and one oval, larger, or about double the ahove on the
broad part, and some composition made of glue, whiting and
linseed oil. The picture taken from the frame, dust well, and

roceed to wash off with clean water, not letting your brush
Eo]d too much, to make your work too wet. 'When washed off,
let stand by for some time to get dry and steady. Now is your
time to make all ornamental work cood, or repairs. To work the
compo you will need two pieces of brass wire, one about %
inches and one about § inches full, bent in the shape of an f,
the ends being flattened to form a kind of trowel in miniature,
such as are used by artists in clay modeling. Make your compo
warm, and work it well, thatit may not work lumpy. Having
some hot glue, dab some upon the sore place, press your com-
po upon it ; in a few minutes you may proceed to shape it to
correspond to the rest of the pattern. Having made all
things shipshape, that which is to be matt, 7¢., the bottom of
design, is to be laid down with gold size very sparingly, and
after that has been gilded, if the prominent parts or that which
is in relief is to be burnished, it is to be sized and clayed ; then,
after being allowed to dry, another coat of weak size ; this is
allowed to dry. When you are about to lay the gold on, wet
it with clean water. The oil gold-size will take from two to
five hours before it will be fit to receive the gold, and will de-
pend, in a great measure, upon the weather. This oil gold-size
is composed of prepared linseed-oil, very finely ground litharge,
and stone ochre. The cushion-knife and tip can be dispensed
with, although these and the dabber are all held in the hands
when laying on the gold by the professional. The cushion is
a board about the dimensions of a half-sheet of note paper, the
back half of which is walled around with a piece of parchment
about 2} in. high ; the floor of the cushion is wash-leather, as
it is usually called, prepared with red chalk ; on the under side
is a strap to strap it upon your thumb, or the gilder’s thumb
of the left hand, the hooded or walled part projecting over the
back of the hand, the fingers being curgad.

The tip is placed between the second and third finger, and
the knife between the iittle finger and next, and the dabber
between the forefinger and thumb. He takes a book of gold
and shakes out three or fourleaves into the hood—pell.-mell as
it would seem to the uninitiated, places the book down in a
safe place, takes the knife and picks up one of the leaves and
tosses it about, gives 1t a putl of wind from his lips, and there
it is spread out upon the cushion without a wrinkle in it. He
then proceeds to carve it up into the shape or size pieces that
he sees most convenient to cover his job. He then returnsthe
knife to its proper plaee, and takes the tip, which is some long
badger hair between some card for a handle. He whisks the
tip over the hair upon his head or down his whiskers, and ap-
plies it to a piece of the leaf gold ; it instantly picks it up like
a magnet. By these means he conveys and deposits the gold
where required, replaces the tip, and takes the dabber and
dabs it down. Some will dab with the dabber between the
little finger and next upon the right hand with the dabbing
part outside, and will pick up and dab and cover a frame in a
few seconds. After covering (see that it isall covered) let stand
for an hour or two, and skew off. That is done by the skew-
ing fitch ; the tool is held between the thumb and forefinger of
the right hand, and pressed lightly down upon the gold, and a
slight skewing or twisting action given to it, and the fine gold
or pounce liberated by the action isskewed by the same action
into the interstices and angles of the pattern that the dabber
could not get at. Continue this action with the powder under
your brush, until you have gone around your frame ; then
skew your gold powder oft on to a highly glazed piece of paper
and preserve. When you commence gilding, the best plan is
to spread a sheet of manilla paper under your work—this is a
very highly gluzed paper of a whitey-brown hue, and very
tough ; the parts to be burnished should have at least two coats

of size and whiting and of clay before gold is laid on. Thus
far I have spoken about the matt and ornamental work ; now
for the dead and burnished. Having washed and repaired
mitres, ete., and set aside to steady or dry, have some No. 1
glass paper and rub down with finger or cotk rubber. Give one
coat of parchment size and whiting ; the size must not he too
thick or thin, that it will not congeal at the ordinary tempera-
ture of the room or atmosphere. But the test of the thumb
and finger is the best criterien to go by ; if too thick your
work will peel off when placed in a warm room, or on a hot
summer’s day. If new work, a coat of weak size first, next
whiting and size ; let dry and rub down. A second coat, dry
and rub down, then a coat of clay, then drop down and go over
with weak size, and set by to dry. When dry see that there
are no cracks or chance of its peeling off. Then, with clean
water and soft brush lightly damp, and lay the gold on imme-
diately after and dab down. Let stand by to dry. The flat
remaining dead, the hollow or bead may be burnished. The
burnishers here mentioned are curved like a horn that you can
get into a hollow, a quirk, or over a bead. When completed
8o far, you may either size or varnish ; but let me tell you that
neither improve gilding.
1t is usual to size matt and ornamented work and dead upon
moldings. It is a greal protection against dust. If not sized,
it would soon be smnthered in dust, and no dusting or washing
would remove it or improve it. Now for sizing: Take a clove
of garlic about us thick as a quill, and finely grind uf) with a
little water. Mix with a couple of tablespoonfuls, let settle
and filter. Dissolve size in it and apply. This will lay the
rough surface, and is said to protect it from that nuisance, fly-
soils, but if you would like to varnish that, you may remove
the fly-soils with impunity. Take } oz. gum-sandarac to half.
pint good spirits of wine, and in another small phial (about an
ounce), put one pennyworth of saffron. When the former is
aissolved and settled clear, pour off, and add some few drops of
stain until of the desired color ; go over the gold with a coat
of very weak size, and, when dry, varnish and turn upside
down to dry free from dust. The way I have made oil gold
size—take, say a pound of white lead and red lead, mix with
half-pint of good raw linseed oil, pour about a gill of boiling
water into it ; when well mixed up let stand for a day, then
add another half-pint of oil, and well stir up twice a day (morn-
ing and night), and in a few days you will have a beautifully
clear, fat oil, almost colorless ; this must be mixed or ground
up with stone ochre and litharge, not asa paint, butasa
stain, and to vender it siccative ; this may, when prepared, be
kept some considerable time, without drying, in a jar or galli-
pot, if covered with a piece of paper, dressing the top with oil,
but will dry in a very little time when put on verv thin, a. for
gilding, as I said hefore, subject to the state of the weather.
I have known it to be ready in an hour, and not to have been
fit in five hours. Bei.ag a great fumbler with the cushiontip,
etc., through not having practice, your humble servant used to
cut his books in half from front to back, or iuto three, and
fish out with a small damp fitch or camel-hair pencil, and depo-
sit and dab down. Deep, extra deep gold, is used for the pur-
pose. If you prepare your own whiting, it must be well washed,
and remain to allow the coarse to settle a few seconds, and
then decant it into another jar to sett’e ; finally, make a tray
of a square of blotting-paper donble, pinch up the corners, and
put upon a Bath-brick ; pour the water off as far as youn can,
and the thick into the tray. The brick and paper will soon
absorb the water. and your whiting, after the {mper covers are
taken off, will be free from grit, and may be placed in a jar or
bottle fit for use. Your plumbago must be served the same,
and your elay, and about two per cent. plumbago is mixed and
washed with your clay, after being washed separate, and your
clay is fit for use. By the Bath-brick the liquor is absorbed
very readily, and preparations of this kind, and precipitates,
filters, ete., reduced to a minimum of trouble. Your sponges
you will find use for in case of swamping.—Admerican Cabinet
Maker.
—————e
When a sound is produced near the sounding-board of &

iano, the chords in unison with the sound, or with ote of its

armonies, are, it is known, set vibrating. M. Bourbouze has
lately observed that if a microphone be applied to the sound-
ing-board, the sound transmitted in a telephone-circuit is con-
siderably strengthened, and neither the distinctness nor timbre
of th- voice are sensibly affected. Thus, with a sounding:
board containing three octaves (the extent of the voice), and 8
carbon microphone on the side opposite that of the strings, he
wakes a very sensitive transmitter.
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Fine Axts.

REMOVING PRINTS FROM THEIR MOUNTS.

T i by no means an unusual circumstance that, for some
r:son. or other, it becomes necessary to remove a photograph
al M its mount. Pogsibly it is mounted on the page of an
an ‘i’ﬁl, and it may be desired to frame it or trangfgr it to
ral?l er; or, on the coutrary, it may be framed and it is dexi-
ande to Place; it in analbum ; or, again, the style of frame
mount is not in accord with others with which it is to
a::;g" or, what is by no means improbable, the print has faded,
in 1; becgmes necessary to replace it with a fresh one, retain-
i g the original mount, which bears an autograph that it is
Mportant to preserve.
mano‘?’, the removal of a print from its mount—as, no douht,
1o ¥ from experience are aware—frequently proves to be by
means such a simple operation as at first sight it may ap-
Pear, and the attempt often leads to the destruction of a valua-
€ picture, or—what in some cases is an equal misfortune —

® original mount is injured to such an extent that it becomes
Worthlegs

e,

tr f we conlq always ascertain the mountant emploved much
ouble would be saved, as we should then at once know how
a:ep‘"%@:ed. In the present instance we shall assume that we
th entirely ignorant of it. The first thing to do supposing
oue Print to be framed, is to take it out, and, if it be in a cut-
ph tmount, o remove that. If the print were framed by a
thg Ographer, in all probability it would be simply secured to
a mount by strips of gum paper ; but if by a picture-frame
the €T or a professional mounter, it will, no doubt, be glued to
the Mount, in which case, unless care be taken in separating it,
gentll‘mture may be torn at the edges. The best plan is to
Palet%, f°1'<‘;e it away from the mount by passing the blade of a
val ¢ zkn_lfe round the opening from the inside. After remo-
obtaj picture is closely examined to see if any clew can be
t

It it {‘):duas to the kind of cement with which it is attached.

ded from
for if jt b
and if t,
When jtg

rough mounted,”’ probably some of it may have exu-
the edges, and then its color may serve as a guide ;
e dark in color it is no doubt either glue or dextrine,
e former it may be detected by wetting it with saliva,
n well known odor will be developed.
the r‘“ Tubber has been so little employed as a mountant that
etip obability of that having been used is somewhat remote ;
recemin"y have beﬁfn- In that case, if the picture have been but
corn, Y mounted, it may sometimes be removed by raising one
€T with the point of a penknife, and then gently peeling it
Tub) 0:’ if the mounting be of an old date, possibly the India
Failiy way have perished, and then its removal is easy enough.
thig w’gl lthls the picture must be saturated with benzole, and
o m;u StOften the rubber and permit of an easy removal.  If
the b&ckl_] be of plate paper the benzole is better applied from
taxeewm now suppose that India rubber was not the moun-
cleay C‘Iisloyed; therefore the print should be immersed in
Or two, ot water, where it may be allowed to soak for an hour
%fteneq Tying it from time to time to see if the mountant has
Ol'its re ut all. If s0, a longer immersion will, no doubt, allow
ing the moval. 1If, on thg contrary, after several hours’ soak-
Put ing, cient show 1o signs of yielding, the print should be
Moyy, tan‘;”arm water for a quarter of an hour or so, when, if the
easily Separa:e dg.hle or gelatine, the print and mount will be
Ployéttihfothl.s treatment most of those materials that are em-
8T8 5ome ‘i{moﬂntmg photographs will have yielded, but there
after man inds of starch which will obstinately resist it—even
We got 1Y hours’ soaking in both hot and cold water. When
the iq an Obstinate case such as this, it is better to abandon
the Ordex? ) femoving the print from the mount, but to reverse
Oubt]egg 0{ Procedure and remove the mount from the print.
ave ghov rom the prolonged -soaking, the mount itself will
Separate thn 81gns of succumbing, and we, therefore, proceed to
one) y, t'le sheets of paper of which it is composed (one by
tacheq. 1, Ve et to the last—that to which the print is at-
ward oy 5 ‘is Dow removed from the water, placed face down-
Paper jg no Plate of glass, and flooded with warm water. The
the fingey o 8braded and carefully rubbed off, bit by bit, with
Moveq wis and With care and patience it may be eutirely re-
Pposin out injury to the picture.
ent 5 the print has been mounted in-an album, the
therero.-e 8bave described cannot be applied. We must,

Piecey of Proceed as follows: First get two plates of tin, or
l Water £ M \
Proof paper (such as are employed in copying

—

books), somawhat lar rer than the pages, and several sheets of }
damp, white blottiug-piper a little smaller. Now place several
sheets of the latter at the back and frout of the leaf carrying
the print, inclose the whole between the tin plates, and put
them under pressure. The tin plates will effectually protect
the other leaves of the album from the moisture. After rest.
ing for an hour or two (during which time the blotting-paper
must be kept damp), if the print cannot be removed the blot-
tiog paper should be ironed with a hot laundry iron. After
this treatment the print can no doubt be easily removed, and
any adherent cement cleaned off with a soft sponge and warm
water. The leaf is then pressed between several thicknesses of
dry blotting-paper ; after which spong-d both back and front
with strong alcohol, and again blotted off. If this treatment
be repeated several times the alcohol will remove the greater of
the water, and the leaf when dry will not be pearly so much
cnckled as if it were allowed to dry spontaneously.

It som. times happens that it is necessary to remove a print
which has faded from its mount, and the latter may contain a
title or an antograph, which it is impossible to replace. Un-
der these cirrumstances we proceed in much the same manner as
with: the album, taking care, however, that the blotting-paper
s well as the water with which it is moistened is scrupulously J
clean, as plate paper is most easily soiled. In an obstinate
case, the print being of no value, it may be rubbed off piece-
meal, as was recommended for removing the last sheet of paper,
when the mount had to be destroyed. After the print has
been ‘ coaxed off’” the margin of the mount should be thor-
oughly wettd, and then dried between sheets of blotting-
paper, which will keep it flat. In putting prints on mounts
that have borne other pictures care shoul§ be taken they are
trimmed a trifle larger than the old ones, so that they overlap
the space previously occupied.—Brit. Journal of Photography.
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THE SKIAGRAPH.

A is a lonking-glass laid flat upon the table; B and C are
wooden frames each holding a square of plain glass. The
flower to be drawn is laid between the glasses, which can be
kept at any distance apart b% means of the parallel links on
each side, and the screws at D. A piece of piper is laid upon
the upper glass, and by the light of a candle reflected from the
mirror, the shadow of the flower is projected through the paper,
and its outlines can be easily traced. The paper can then be
removed, and the shading and coloring copied from the object,
which is held in the same position between the glasses. A skil-
ful draughtsman may despise such aid, but it has been found
useful for drawings aiming rather at correctness of shape and
size than at artistic effect. The shalows will, of course, be
very slightly larger than the object. The machine might also
be useful to designers of Christmas cards, or floral patterns of
any kind. [t can easily be made with a common looking-glass
and two picture frames, and a pieces of brass wire. A card-
board screen should be placed at E to prevent the light from
falling directly upon either side of the paper. Everything
must have a Greek namne nowadays, so we call it the skiagraph.
— Knowledge.

e —

EDISON'S NEW ELECTRIC LAMPS,

Further improvements in his incandescent lamps have been
lately made by Mr. Elison, the main features of which will be
understood by the following diagrams and description, which
latter also includes an account of his new arc lamp. The ob-
ject of that part of the invention shown by Figs. 1 and 2 is to
secure increased economy in the manutacture of the lamps by
simplifying the blowing of the glass globes, and secondly, to
clamp the leading wires easily aund cheaply to the carbou fila-
ments or bridges as they are termed. The blower takes the
glass- from the melting-p)t, and shapes it as seen in Fig. 1,
leaving an opening large enough to allow the carbon to be
passed into the globe. The leadins wires are laid through a
glass tube, seen in position in Fig. 2, which has a swelled part
to fill up the orifice leftin Fig 1. The wires at one end are
firmly sealed by melting the glass around them. Where this
sealing takes place the leading wires are of platinum, but on
either side they are of copper, taking the form of copper ribbon
where the connec ion is made with the carbon filament, in
order that they may be wrapped around the bridge and have
abundance ot sn'face contact. The wires being sealed in the
tube and counected to the bridge, the latter is passed into the
globe and the two parts are firmly attached by melting the

—
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THE SKIAGRAPH,

glass around the bulb or enlargement of the tube. Another
feature of this improved lamp is a modification in the filament
itself, which is so made as to have a less resistance at one ter-
minal than at the other. When carbon filaments are used for
lighting by incandescence, it is found that the carbon is carried
from the negative to the positive end—a phenomenon which
has been described as ** electrical carrying.’” The amount de-
pends, it appears, on the resistance of the filaments, the degree
of incandescence, the . M. F. between the clamping-wires or
electrodes, and the condition of the vacaum. To obviate this
difficulty, as far as is possible at present, Edison makes one
end of the carbon, the negative, thicker than the other, so
as to reduce the 1esistance at that end of the bridge ; but he
.says, definitely, thatin the present state of the art, 1t is impos-
sible to manufacture a carbon which will not eventually be
destroyed. The tube seen at the top of Fig. 1 is for attaching
to the vacuum apparatus, and when the globe has been exhaust-
ed or otherwise completed, it is melted off and sealed, as seen
in Fig. 2. To prevent any serious inconvenience from failure
of lamps, arrangements have been made by which two can be
. placed close together, and on the failure of one the current
will be automatically switched to the other. There are several
ways of carrying out this part of the invention, but Fig. 3
will probably serve to explain that and some other features of
the system, as it shows how one lamp may be put out without
extinguishing others in the series, A 8 is the main circuit, C

the field-magnet circnit with the resistance, and C is a derived
circuit with the electro-dynamometer I inserted, G is the gene-
rator, and ss are switches which can be used to short circuit
the branches 5,7, 8, 10, and in the case of 8, the lamp is
shown short-circuited and extinguished. In 6 and 9 are illus-
trated the means provided for avoiding any difficulty from a
lamp breaking. Here there will be seen a small magnet with
a pivoted armature, and a resistance shunt.circuit. In the or-
dinary condition, when the lamps are at work the magnet is
excited and keeps the armature up, thus breaking the resist-
ance-circuit, but should a lamp fall, the circuit is momentarily
broken, the armature drops on to the lower stop, and the cur-
rent passes through the resistance shunt instead of through the
lamp branch circuit. To prevent the blackening of the glass
flobes by the deposition of carbon, Mr. Edison attaches to each
amp a short magnet ora coil of wire which attracts the highly
electrified carbon vapour downwards towards the clamps.

Mr. Edison has also patented some improvement in arc
lamps, the chief feature of which is rotating one or both car-
bons around their longitudinal axes at a high speed—some two
or three thousand revolutions a minute—the ovject of which is
‘“to secure a steady light.” As a motor he uses a Pacinoti
ring or clockwork. Such an arrangement appears to unneces-
sarily complicate an already complicated device, and it is
doubtful whether the advantages to be gained compensate for
the extra cost and liability to derangement.— Englisk Mechanic
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THE ELECTRICAL STORAGE OF ENERGY.

In a lecture delivered before the Newecastle (Eng.) Literary
aud Philosophical Society, Mr. Swan, after describing what
wags meant by the storage of electricity, said:—

What they wanted was to have energy so stored that the
electric eurrent might be actually waiting to pass, ready to
flow at any moment when the channel in which it had to cir-
culate was completed. Happily there was a way of obtaining
an electric current in a very direct manner by means of stored
chemical energy. This chemical energy might be dormant for
any length of time and give no outward sign of power, and
yet in an instant, as by a touch of a magician’s wand, it sprang
into powerful action. Sir William Thomson had made careful
measurements of the energy stored in the Faure cells, and found
that oue weighing 1% cwt. could store energy of one horse-power
for one hour, If they supposed that store cells were applied to
produce electric light, at this rate one ton of cells would supply
sufficient current for ten Swan lamps during six hours. Two
things were clear from this—first, that unless the price at
which such cells were sold was much higher than the intrinsic
value of the material of which they were made and their simple
construction suggested, their cost need not be prohibitory of
their use ; second, that the bulk and weight of a set of cells to do
any considerable amount of work would be too great to admit of
the idea that it would be practicable tomove them for the purpose
of charging. In some exceptional cases the cells might be car-
ried from place to place, just as gas was occasionally carried in
bags. It was much more easy to carry the electric current
from a fixed and distant dynamo-electric machine to the store
cells by means of wires than to carry the cells to where the dyna-
mo was, just as it was easier to carry gas to a distant place
in pipes than in a metal gas holder. There were, however,
special cases where store cells might with advantage be carried
to a distance to be charged, and one such case was that of coal
mines, where it might be found convenient to employ small
store cells in portable cases, and te send them to a safe and
central part of the pit, where a dynamo might be fix+d
for charging a portable case of store cells and lamp of this
kind were exhibited, the cells being some belonging to
Professor Herschel. The case was carried by a leather handle,
and the lamp, which consisted of a clear double glass globe,
eutirely closed, and guarded by strong wire, was attached to
it by means of a wire-conductor of considerable length, so that
a miner might hang up the lamp where he was working, and
place the charge cells a little distance away. The light emitted
by the lamp was clear and much superior in quality to the
light of an ordinary safely lamp, and the lecturer remarked, as
air was not required for it, and as the globe was air-tight, it
was & safety lamp in the strictest sense of the word. He
thought also it would have the advautage of being an economi-
callamp. For lighting railway carriages he thought the most
feasible arrangement would be to have a small dynamo and
sets of store cells for each carriage. The arrangement for
working the dynamo might be extremely simple. The arma-
ture might be attached to one of the axles of the carriage.,
Whenever the carriage moved there would be a current of elec-
tricity generated it the circuit was closed through the lamp and
store cells. When the cells were full they would be thrown
out of action antomatically. The same dynamo ould easily be
applied to store current in another set of cells, to be used for
the working of an elrctro-magnetic brake, which might be of
great power, with very small abstraction of the motive power
of the eugine, for the principle of accumulation here came into
play most advantageously. Whether railway carriages and
tramcars were to be in future driven by electricity was not yet
a settled question, but it was certain that wheunever (if ever)
they were so drive~, electric storage of energy would play an
important part in bringing it about, Some people had the
idea that by means of store cells they should have portable
electricity extensively employed—a daily supply of electrically
stored energy delivered at their doors like milk, the empty
cells to be taken away when the full ones were brought. 1t was
not likely that this idea would be realized. There was no form
of energy so easily conveyed to distance as the energy of elec-
tricity, and to think of carrying it about in boxes instead of
sending it on its distant journey through wires was to ignore
one of its most valuable properties. The probability was that
in every house lighted by electricity, there would be a fixed
set of cells occupying a place, and perhaps also a space not un-
like that which a water cistern occupied in a house. These
cells would be in a communication through insulated and hid-
den wires, with a main central electric supply, and would either

be kept charged by continual comnection with the main, as
their water cisterns were, and with a regulating appliance
equivalent to the automatic feed of & water cistern ; or the
carrent would be turned on for a few hours each day until the
cells of one district were fully charged, and then the current
would be turned on to another district to charge cells of that
district. With reference to the application of electricity to
the production of motive power, at present they depended on
motive power for the production of electricity. It was, there-
fore, a roundabout process to introduce motive power from mo-
tive-ﬁower-produced electricity.  Still, there were cases in
which the economy of producing motive power on a very large
scale, and the facility with which this power might be sub-
divided and distributed by means of electricity would make the
reproduction of motive power in this roundabout way both
economical and convenient, notably in cases where at no great
distance from a town or populous district, requiring motive
power for industrial purposes, there was some great stream or
waterfall, and in connection with electrical storage it was with.
in the scope of probability that the fitful power of wind and
the intermittent power of tides might be made more practically
serviceable in the development of motive power. It was quite
a common anticipation—perhaps most strongly entertained by
those who had least knowledge of the question—that electri-
city would one day supersede steam. The possibility of this
could not be denied, but at the same time it was equally un-
deniable that they were a long way from such a revolutionary
change. They did not even see the road by which it was likely
to come. They merely saw that the steam engine, admirable
as it was as a piece of mechanical ingenuity and skill, was yet
waste of energy to the last degree. Sir William Armstrong had
put down the waste of heat 1n a steam-engine of the best con-
struction at 90 per cent. Only 10 per cent. of the heat stored
in coal and actually evolved was utilised in the resulting mo-
tive power. This enormons waste of heat energy in the steam-
engine certainly left room for hope that some even more econo-
mical means of producing electricity than that possessed by the
dynamo-electric machine might be discovered.—English Me-
chanic

——— .o ———

COLLAPSE OF A LARGE GASHOLDER.

The Newark Daily Journal gives the following account of
the collapse of the gasholder belonging to the Citizens’ Gas-
light Company, on the evening of January 31st alt.

About seven o'clock it became evident te those in charge of
the works of the Citizens’ Gaslight Company on Front street,
that the iron frame which held the gasholder was giving way.
Two of the columns were cracked, and the fierce gale which
was blowing caused the iron frame to hend and twist, so that
at every moment the structure was expected to go down, Mr,
Andrew A. Smalley, the president of the company, was sent
for, and he immediately stationed men at each end of the
street to warn those who might intend to pass of the danger.
Several families residing in the neighborhood left their houses
and some prepared to remove their furniture. The gasometer
was 97 feet in diameter, with a capacity of about 300,000 feet,
and was about one-third filled. The gas was being drawn off
and transferred to another holder, when, a few minutes before
nine o’clock, the structure went down, and as it fell, with a
hissing sound, a columa of flame more than 50 feet shot in the
air. Pcople were momentarily blinded with the sight. Women
became frantic and even some men thought for a moment that
the day of judgment had come. The flame was visible only
for a minute, and then the whole portion of the city north of
the canal was left in total darkaess. The fire department
turned out, but there was no occasion for their services. No
person was injured, and, with the exception of the blistering of
paint on the capola of Ballentine & Sons’ brewery, no build-
ings received any serious damuage.

Mr. Small y stood in a doorway within 30 feet of the gaso-
meter when it fell, and he remained there. He says he had no
fear. He believes the flame was caused from sparks struck
from the iron frame when in falling it crashed against the sides
of the tank. The gasometer was torn aud rent like a great
balloon cut in pieces. There was no explosion ; it was simply
a collapse. About 20 feet of the wall along Front s reet is
broken down, and 10 feet of the coping thrown from the side
wall. Beyond the destruction of the gasometer and frame this
is all the loss the gas company has sustaiued, except the loss
of gas and custom. The damage is estimated at $20,000. The
tauk is uninjured.

|
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The gasometer was erected about thirteen years ago. The
cOlumns, which were of cast iron, show nnmerous olil cracks
a’?d flaws in the iron, indicating that the contractor hid doue

18 work very imperfectly. There were no braces or stays at
the base, and, considering the bad material and the careless
construction, it now seams strange that the structure stood as
ong as it did. Gasometers are strengthened at the base of the
¢olumns with extra braces of wrought iron.

Connection with the mains of the Newark wslight Company

as already been made, and Mr. Smalley pro:nises that to-night
10 part of the city shall suffer from want of g1s. Fortunately

€ new gasometer in Orange is ready for use, though it has
ot yet been used.

About sixty days will be required in which to rebuild the
gasometer. The columns are always kept ready by the con-
tractors, and they will be put up imnediately. The main
delay will be in building the holder.

Hl{rrison was brightly illuminated by the burning gas. At

© time a number of firemen were in the engine house, and
they hastily made a start to roll the apparatus before they dis-
€overed their error.
he flame from the gas was witnessed by many residents of
Rosevine, Orange, Montclair, and many other elevated subur-

a0 places. It burst upon the stormy sky in a broal red glare,
and seemed like an enormous cloud sweeping with lightning
Tapidity at the houses. Many women were frightened, aseven
8t two miles distance the flame seemed to dart at the windows,
and during a moment rooms in which no lights were burning
Were brilliautly illuminated. The time during which the
4mes were seen could not have exceeded one minute. They
18appeared as suddenly as they cyme.

—— et @r-

THE COMBINATION GAS MACHINE.

mavg ithin the past ten years great improvements have been
a € 1n the construction of the special type of illuminating
Pparatus popularly known by tlie name of * gas machines.”
U general terms, these deviees are designed to produce a
8aseous illuminant, consisting commonly of air charged with
lel‘: vapor of one of the volatile commercial products of petro-
Whimh _The miterial used for this purpose is umfprr'nly‘thz%t
utcd 1s known as gasolene, aud the vapor laden air is distri-
Whiehand burned precisely like coal gas. The conveniences
l'emc such automatic gas generators afford to those living
not ote from cities, or in towns and villages where coal gas is
at tl?s?d» }?Y placing the luxury of a‘brilliant illuminating, gas
im, eir disposal, made these machines very popular from the

€ of their first introduction, now over twenty years ago.
prmr,eqmrr-d,_however, a number of years, and nuwmerous iu.l-
s"ic‘e"lenr‘s In imporiant details, to entirely obviate certain
P*lrti“‘ fbjectlons that were urged against them. These related
w icﬁu ‘i‘l”)’ to the disposition of the inflammable gasolenefrom
affect; the gas was generated, and other less essential pOl.nts
condj g the safety of the apparatus under all the possible

itiong l?’f actual use.
factn ¢ Objections at the present day have heen very satis-
1:?,?:: Y met in many forms of th-se mzchines now in use. The
exeminga’f“ machine, where ordinary care and intelligence are
°0uld~: lu its use, answ.rs every reasouahle requirement that

t e demanded on the score of safety.
%Dstlemqal machine of this class, embolying in its design aad
knoy ction all the improved features above allude | to, is that
D a8 the ** Combinatim” gas machine.

the “?ral’[’al'atus cousists substantially of three: parts : First,
which, Pump and its mechamqnl attachments, the o'-‘]ect.ot
gasoleny to force the eurr-ut of air over or through the volati e
8tored iy’ second, the carburctor, in which the gasolene is
ace, yo thtmch 4 manner as to expose a large evaporating sur-
¢harge ¢ ';t the air forced through it by the pump shall readily
thinf th&:f to saturation with the hydro-carbon vapor ; and

y

va system of distributing pipes, through which the
ers‘.mrr}\azen. alr—now an illuminaut—is éonveyed to the burn-
air

builg and af Jpuump cougiqts of & metallic chamber, strongly
ang deﬂvi“""flght, containing a meter wheel working in water,
lependsdnt’:( 1ts power from the gravitation of a heavy weight
1Sement rom the ceiling. This pump isusually placed in the
1ey8 the air ¢ollar of the building to be lighted. A pipe con-
onveyeq b" nto the top of the pump chamber, whence it is
throng}“l Y the meter wheel from the side of the chamber
Tegulatiy SUltable conuecting pipe provided with a governor for
bllret,ing ghlts Pressure, and also a check valve, into the car-
Chamber. Ihis portion of the machine is located at a

distance of from 20 to 50 feet from the building. It consists
of a flat cylin Irical chamber, capable of containing a large
supply of gasolene ; and the liquid is so disposed therein as to
afford a great length of evaporating surface over which the air
forced by the pump must pass. For additional security, the
carburetor is buried to a convenient depth in the earth, and
surrounded likewise with a water chamber. From time to
time (once, say, in three or four months), as may be necessary,
the carburetor is filled with fresh material through a pipe
leading from the buried chamber to the surface of the ground,
with which communication is established throuzh a flexible tube
with the barrel of gasolene. By this system of construction the
refilling of the carburetor is accomplished without risk or
danger.

From the carburetor the vapor laden air, now suitable for
illuminating purposes, is forced through the system ol pipes
communicating with the burners throughout the building to be
lighted, in'‘the usual manner as with coal gas. It will be
understood from the foregoing description that the pump can
only operate when one or more of the burners are in use;
when these are closed, the back pressure on the meter wheel
holds it immovable. The air pump is made amply large, so as
to obviate the necessity of frequent win ling up of the weight—
once or twice a week is as often as this operation need be re-
peated. A governor is provided near the side of the air pump,
whose office is to automatically regulate the pressure upon the
burners ; a check valve is also provided to prevent the back
flow «.f gas from the carburetor to the pump in case of accident
or breakage. A hand-wheel on the pump shaft for holding the
pressure, enables the machine to be wound up while the lights
are burning. The burial of the carburetor in the earth outside
of the building, and surrounding it with a water tank, has two
advantages. It obviates all probability of risk or dangerin
connection with the storage of a large amount of gasolene, and
the refilling of the chamber ; and it serves to keep the tem-
perature of the lignid practically uniform at all times of fhe
year. This feature is a point of cousiderable importance, ‘as
the quality of the gas furnished by such machines will vary very
greatly when the gasolene is exposed to atmospheric changes.
By this disposition of of the carburetor, the ll;quid is maia-
tained at nearly a uniform temperature, the amouat of evapor-
ation kept at about the same rate, and the quality of the gus
is caused to vary very little, summer and winter.—Z%¢ Manu-
facturer and Builder.

——— e
THE HERCULES BEETLE.
(SRE PAGE 93.)

The Hercules beetle, (Scarabeus hercules) is one of the
largest and best known of the beetle family. It is found 1n Gua-
deloupe, Colombia, Martinque, and occasionally in the neigh-
borhood of Rio Janeiro, and varies slightly in size and color in
these different places. In Guadeloupe are the large-t spc-
mens, possibly the best developed horns, and its curious ha'its
have long attracted the atteution of naturalists and travelers.

The male beetle is of ashiny black color, with long claw-like
horns, covered on the under side with reddish-grey hairs ar-
ranged like o brush., ‘The wing-cases are greenish-yellow,
spotted with black, in the living insect, but occasionally in
preparing them for collections, the wings absorb a black sub-
stance from the abdomen and turn gray. Thismay be remedied
by washing in benzine, which will restore the yellow color.

The male is over three inches long, including the horn,
which, with the corselet, of which it is the elongation, measure.
nearly one-third of the whole length. :

This insect may often be seen to seize the young shoots or
branches of a tree between his strong horns, (see illustration),
and then turning rapidly around and around, by the aid of his
wings he cuts off the branch.

This revolution is so rapid that when the branch breaks off
the beetle is oiten thrown to the ground with great force.

It has been supposed that he does this to obtain the sap
of the tree, though his mouth would seem more suitable for
devouring the green leaves. . .

The female has no horns, so it must be discovered by obser-
vation in what way she is able to obtain her fool. She differs
in other ways so much from the male that she might at first
sight bo supposed to belong to a different species, Sheis much
smaller and has brown hairy wing cases, very rough and knobby.
on the shoulders. She deposits her larvee in the trunks of de-
cayed trees, where she forms a shell of woody débris glued to-
gether for their protection.—La Natwre.
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KOHLER'S EXTINGUISHER FOR ARGAND BURNERS.

The engraving shows a very simple and effective extinguisher
for kerosene lamps, recently patented by Mr. C. H. Kohler, of
235 Superior Street, Cleveland, Ohio. The device answers the
double purpose : First, of an extinguisher for use whenever it
is desired to put out the light in the safest and most convenient
manner without blowing into the chimney or turning'down the
wick—either of these methods being very dangerous, and,
second, of an automatic extinguisher, which insures the in-
stantaneous putting out of the light should the lamp be turned
over, thus preventing the fires which are so frequently caused
by kerosene lamps being upset.

Many of the accidents resuiting in the destruction of life
and property might have been avoided had this safety device
been used.

A sleeve is fitted over the outer side of the wick tube and
connected by a wire amm with a smaller tube within the wick
tube. The lower end of this tube rests upon a support inside
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the wick tube, Air to supply the flame is admitted to this
tube through an opening in its side. A lever pivoted in the
side of the burner extends into a slot in the inner movable
tube, and has at its outer end an eye, to which is attached a
chain carrying at its opposite end a small metallic ball having
sufficient weight to move the connected sleeve and tube, 80
that whenever the ball is displaced from its socket, in case the
lamp should be overturned, it drops. and iw its fall raises the
extinguishing device and shuts off the supply of air to the
flame, which then goes out instantly. To insure & direct pull
on the lever, the chain passes through an eye formed on the
end of a wire projecting from the side of the burner, To
operate the device by hand, all that is required is to press on
the lever.

Fig. 1 shows a lamp with the improvement attached ; Fig.
2 is a sectional view, showing the manner of operating the
device by hand ; and Fig. 83 shows a lamp partly overturned,
with the extinguisher being operated automatically.




