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OUR SCIENTIFIC VISITORS.

URING the last week of
August the members of the
American Association for
the Advancement of Sei-
ence will hold, in our
WA midst, their thirty-first
\() meeting, This will be the
@& sccond  occasion on which
Montreal will have had the
honor of receiving such im-
portant guests, the eleventh
meeting of the Association
having been held here in 1857,
Since that remote period, a
quarter of a century ago, both
the American Association and
Montreal have changed in

In 1857 the Amociation met in the Court
listened to and discussed some fourteen

exhausted the Chairman will call for papers

found on the Register since yesterday, and
Some gentlemen will come prepared to res-
18 year the nine sections will occupy rooms
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M(:G?l]]arge group of buildings at the University of
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"’ienﬁﬁz mote than one hundred papers on all sorts of

Subjects, These papers are the result of the
of the
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Past year, in some cases of the work of
» 00 the part of members of the Association,
ug and publication of them serves as a
@ record of scientific progress. The sys-
Ussion of such matter is extremely useful,
ding laborers in the fields of science oppor-
8xchange ideas and to place on record their

Valuablg discoveries in the special departments
Ve Work. While the Association will, this year,
thry much more work with it than it did last

Arrangements for its reception and the con-

Rre 3 the disposal of scicrice in Montreal are so
atel‘ how than they were formerly that no

trouble whatever will be experienced in alloting to
each section a sufficiently spacious hall with every
Decessary appliance at hand. Section C (Chemistry),
for instance, will meet in the lecture room adjoining
the laboratory of McGill College ; Section G (Histology
and Microscopy) in a hall in the Redpath Museum.

The number of visitors expected is very large—it
may, perhaps, be larger than at any previous meeting of
the Association. Canada, in August, has great attrac-
tions for Americans, and Montreal and Quebec, not to
mention Ottawa, besides being favorite places of resort,
offer a greater change to our American cousins than
Cincinnati, Boston, or St. Louis. Then there is the
powerful attraction sure to be exerted by the presence
at the meeting of an unusually large number of distin-
guished scientific men from Europe. (reat Britain,
(iermany, Belgium, Russia, Austria, Hungary, Rouma-
nia, will all be represented by such twen as HaveHTON,
of Trinity College, Dublin, Dr. WiLLIaM CARPENTER,
HEeRrBERT SPENCER, and others, and there is the bare
possibility of the presence of a real Prince of scientific
tastes from Japan. All this will, probably, result in the
presence among us of some fifteen hundred strangers
from among the most intellectual and cultivated of our
American and European neighbours. This large influx
will, undoubtedly, tax to the utmost the resources of
the city at a time when we are accustomed to see our
streets full of visitors ; but we do mnot think that we
need fear the result. The committee of citizens is not
only large, but it consists of the leading men of Mon-
treal, and they have shown a willingness to work and
& determination to make perfect the mechanical ar-
rangements that have, already, placed the entire matter
on a perfectly safe foundation. These gentlemen are
ably led by Dr. Dawson, President of the Association
for the current year,and by Dr. Hunt, Chairman of the
Citizens’ Committee. No one, probably, has had more
experience in meetings of this kind than Dr, Hoxr,
and all the details are ocarefully supervised Ly him.
Dr. Dawson’s tact and ability as a Chairman and Pre-
sident are too well known in Montrea! to need mention,
and he possesses, besides, that happy faculty of making
things go off well, which is so valuable on occasions of
this kind.

The programme of proceedings, outside of the seien-
tific discussions, has already been provisionally arranged
for almost the entire week during which the Association
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will be in Montreal. These arrangements include Ex-
cursions to Ottawa, Quebec, Newport and St. Hilaire ;
Steamboat trips on the Harbour and to the Viectoria
Bridge and G. T. R. Works, and numerous receptions
and garden parties. The daily programme will consist
merely of morning and afternoem sessions for business,
reading of papers and general scientific work, a lecture
in the Queen’s 11all by some of the most distinguished
guests from eight to nine o’clock each evening that is
not taken up with some special ceremony such as the
inauguration of the Redpath Museum ; after which the
remainder of the evening will be spent at the various
receptions or in resting for the labours of the morrow.
The Excursions will be arranged to take place on Satur-
day and at the close of the meeting.

All the meetings and lectures are open free to the
citizens who may, also, become members of the associa-
tion by causing their names to be presented and by
payment of the usual fees. This, however, is not en-
acted as a necessary condition of attendance at any of
the meetings or lectures. There is little doubt but that
the meeting in August will be creditabls to the Ameri-
can Association and to the City of Montreal. Our
guests will come in large numbers and with much
scientific work prepared, and we shall be able to afford
them every convenience for their labours and ample
amusement and relaxation for the intervals of their
labours. Inm this age when science seems to reach every-
where and to affect everything, the gathering together,
in our midst, of its representatives and exponents is an
event of nosmall importance, and it is to be hoped not
only that the presence of the Association may do good
to science in Montreal, but, also, that Montreal by
careful preparation and by a fair exhibition of its
scientific and economical capabilities may prodace a
favourable impression on our scientific visitors.

——— ewOe - e e
THE OLD TIME MILLWRIGHT.

An English writer of a book on mechanical progress vays
the following passing tribute to the old millwrights, whose
distinctive occupation, like Othello’s, has now well-nigh gone.
It was very truly remarked that the millwright of former days
was to a great extent the sole representative of the mechanical
art, and was looked upon as the authority in all the applica-
tions of wind and water, under whatever conditions they were
to be used, as a motive power for the purpose of manufacture.
He was the engineer of the district in which he lived—a kind
of Jack-of-all-trades—whaq could with equal facility work at the
lathe, the anvil, or the carpenter’s beneh. In country districts
far removed from towns he had to exercise all these profes.
sions, and ha thus gained the character of an ingenious,
roving, rollicking blade, able to turn his hand to anything.
He wandered from mill to mill in search of work, and was
everywhere recognized as an itinerant engineer and mechanic
of high reputation. He could handle the ax, the hammer,
and the plane with equal skill and precision. He could turn,
bore, or forge with the ease and dispatch of one brought up to
these trades, and he could set out and cut in the furrows of a
mill-stone with an accuracy equal or superior to that of the
miller himgelf. These various duties he was called upon to
exercise, and seldom, in vain, as in the practice of his profes-
sion he had mainly to depend upon his own resource. Giene-
rally he was a fair arithmetician, knew something of geometry,
leveling, and mensuration, and in some casez possessed a very
competent knowledge of practical mathamatics. He could
calculate the velocities, strength, and power of machines, draw
in plan and section, and could comstruct buildings, conduits,
and water-courses in all the forms and under all the conditions
required in his professional practice.

A —

CANADA has twenty-one cotton factories aggregating nearly

400,000 spindles.
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AN OLD STAGER'S EXPERIENCE.

Modern improvements in machine tools, and the esQﬂbllsbt
ment of the factory system of labor is developing a difl¢ a1
class of workmen from the old school of machinists. 1t ¥°
be difticult to get a supply of workmen now-a-days caps 'en :
doing the heavy work that was done at the Soho, at Birm! :
ham, by Bolton & Watt’s men, at the close of the last cenf¥
with such imperfect tools as were in vogue at the time. i
as late as thirty-five or forty years since, at Niagara Docks,
Canada, good marine engines were made without a P badr
machine in the shop, and only one slide lathe. They .

L4 . : 29!
however, powerful stiff hand lathes with compound slide fl

There are marine shops now in the lake cities where 28
cylinder faces, and heavy wrought iron shafts have key %€
chipped and filed by hand. Such shops must develop P (g
chippers and filers than where everything is done on self 8¢
machines. In some of the gigantic eastern shops, where
wards of three thousand men are employed, the hauds, s
more machine-tenders than machinists. [ saw an article !”
paper, stating that “very few machinists of the present P,
would be found capable of chasing a. true thread out © 1 of
solid iron.” I should just think they would not- One-han g5
those that come along now show such extreme awkwart ™,
in the use of hand tools that they can hardly make o\la
round the end of a shaft or a bold, and are totally incap out
of finishing cast iron in the lathe with a scraper wit i
shattering and jarring. An engine was exhibited at an ?sh"d
bition some years ago where all the wrought iron was finls g
with a water-cut and the cast iron scraped — no filing "ut
allowed—in order to show what first-class work was. 1:0° ith
the tlashy color some agricultural machinery is painteds “..q
red, blue and yellow stripes. Whitworth, in the conS‘““cion.
of his machine tools, was exactly in the opposite d”"?cr the
He had them painted in plain bluish gray color, as neﬂﬁ_ the
color of first-class cast iron as possible, in order to show % "ig
moulders’ work, with beautiful straight lines, terminati®® ;)
graceful curves. Sharp corners and edges were his SPS 38
aversion. But he spared no expense in the working }}3'}11’,1;
far as hardened steel and perfectly ground, dead true joU
could make them durable. b a0inh

I recollect, many years ago, watching an old stager © per
coarse square threads with a chaser, and he could start aof ity
fectly true thread every time. I asked him the secret ot
and he said : “Practice was what did it.” He in.formew of
that he had worked some years at Naysmith’s (the inver® ygt
the steamn hammer), ar Patrickroff, and that his work at " e
time was principally chasing. Another fitter informed pot
that * he would not give a button fora man that cou'" .44
file hollow, and that it was only those that began y'?ung
went through a long apprenticeship that could do it. 0in6

In England, where most trades have to be learned ng af?
through a long seven years’ apprenticeship, jourﬂeymecﬂbin
very jealous of promoted laborers coming in through the * ch
window without any preparation. They are just ﬂs.us
opposed to that class as doctors are to quacks, and have J -
much reasen to be. Naysmith once undertook co take 2 y b
fellow out of the moulding shop and put him on & lather ok
the machinists all struck. I wonder what they wou chin?
of boiler makerand blacksmith helpers coming into & M2
shop and claimiug to be erectors ¢ yott!

Boys in a machine shop learning their trade ar€ }ce be
shrewd, and are generally quick to detect the differe? gl
tween a skillful and accomplished workmau, who keeps in?
shaped, clean cutting tools and finishes his work © t‘,rinﬂr
workmanlike manner, and a miserable, rushing, splat. . of
file-rasping, dulltoll, chawing butcher, who tries to ma’ bt
in quantity what he lacks in quality. An apprenti® 1v es?
always to be encouraged to finish his work so that nob2%
make it better, and to take plenty of tiwe at first ﬂ?m,en
speed and precision will come naturally. A great deal only 0
on how a boy is started at tirst. Manual dexterity 1 o
he acquired by prac'ice and patience. When Mace, th%ce l’:
pugilistic champion, was asked the secret of his su® ﬂ'ﬂl’
said “It was constant practice with the gloves trom ] b
he was knee high, with all the shapes and sizes of mf’“'ne;t'”’
same rule will hold good with an apprentice. Put hutllllet pi®
the vice or lathe of an out-and-out good workimnan, an ot8 a0
imitate him in everything, even is to how he grinds, © d ta““
holds his tools : and if he gives his mind to his work M:,d ont!
pride in doing a good job he is sure to turn out & rq';‘mrio"'
Who is it that is generally kept at rough, coarse, © shiﬂg'

work ? The man who has been trained in a slovey
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MECHANICAL DRAWING.

F
ando'roa_n outfit, procure two drawing-boards 42 inches long
the y, Wches wide, to receive double elephant paper. Have
fastemal‘ds plain, without cle ts or any ingenious devices for
bep at ]"g the paper, and made from thoroughly seasoned tim-
T i"‘st 14 inches thick.

in N 0ards are required, so that one may be used for sketch-
®it drawing details, which, if done on the same sheet
Stand:r‘e"atlons, dirties the paper and is apt to lower the
00j,5 of the finished drawings by what I will term bad

long

be t:talls and sketches should, when made on a separate sheet,
e goy A7ger scale than on the elevations. By changing from
the , n € to another, the mind is schooled in proportion, and
oy thcephpn of sizes and dimensions is more apt to be based
Iy ¢ finished work than the drawing itself.
SiXteen 9tking to regular scales, such as a half, eighth, or
f graqr ., 8920, ic is a good plan to use a common rule, instead
Teg al:‘.".“’d scales. There is nothing more convenient for a
ity ya ¢l draughtsman than to be able to resolve dimensions
honal Tlong Scales ; and the use of a common rule for frac-
“&tnm];‘cal% trains the mind so that the computation come
Use ay and after a time almost withouc effort.
8de of ¢ Plain T square, with a parallel blade fastened on the
Yuay ¢ bead but not impeded into it. In this way, the set
o the 21 pass over the square head in working at the edges
hlare shmw‘"g. It is something strange that a draughting
hls, an uld ever have been made in any other manner than
dg 9 8till more strange that people will use squares that
arq, * O the set squares to come near to the edge of the

44
Pendezzd Square is often convenient but should be an inde-
or e')ne i @ T square that has a movable blade is never fit
Batty ere;l Use ; combinations in drafting instruments, no
"atione 1at their character, should be avoided ; such combi-
Plfegy ¢ s he those in machinery, are generally mistakes, and
0o OF et : ¢ reverse of what is intended.
s‘) n.nt”:qu.ares, or triangles, as they are sometimes called,
i'llom ilal 18 80 good as ebonite ; such squares are hard,
U ¢qloy | MPervious to moisture, and contrast with the paper
8 If ““’!’)d ¢¥ will also wear Longer than those of wood.
E“X ility “dUares are used, pear wood is best, because of its
q“a'esh' coat or two of shellac varnish improves such
&e"’en Y making them smooth, and preventing their deran-
k.For in)y Moisture,
pln ; snzguments, avoid everything of the elaborate or fancy
1}:%“"3 at ﬁsets are for amateurs, not engineers. It is best to
e begt st ouly such instruments as are really required, of
iy ;in"’ak“: and then to add others as necessity may re-
None ai: ‘f“ Wway experience will often suggest modifications.
gv,na’ two €ach of 3%-inch and 5-inch compasses, two ruling
thlhr box.&a" of spring dividers, for pen and pencils, a trian-
eessl‘nti' 109(1 scale, a common rule, and a hard pencil, are
forAt the a Iustruments for machine drawing.
or g o im"}gunmn;_;, when ‘‘scratching out” will probably
% he est 11 the work, it is best to use Whatman’s paper,
Roog a a“’“ baper, which, of the best manufacture, is quite
Nan mOum'{y other for drawings that are not water shaded.
g“fed, for t‘ng sheets that are likely to be removed and re-
tucfra]]y an € burpose of modification, as working drawings
8 d"iveuﬁ’ 'hey can be fastered very well by small copper
'Y Pape, ca along the gdges at intervals ot 2 inches or less;
w"i’ller, ﬂl;dn' be very slightly damped before fastening in this
i‘w uite 1 the operation is carefully performed, the paper
ﬂns};‘re pasteé1 S 8Smooth and convenient to work upon as though
wi down ; the tacks can be driven down so as to be
15 etioy °F below the surtace of the paper, and will offer no
er& d,al‘lv.to the squares.
b, boa,d, t}ll"g 18 to be elaborate, or is to remain Jong upon
;. Dare the ¢ Paper should be pasted down. To do this, first
oy L‘:fa sOrl’)mlCllage, and have it ready at hand with some
U, th Bideg ent paper about 1 inch wide. Damp the sheet
h"lrg the edge Wflth 2 sponge, and then apply the mucilage
Yee, Upop 4,2 (OF & width of 3 inch ; then set the edge of the
Wity gl e floor, 80 that it will lean against the desk at
tqge(’llt Assiay In this position the paper can be applied
m"hi anq mhb‘{“%. Then, by placing the paper along the
t‘}i + the ) Ing over them with some swooth, hard instru-
log, U8 a oS are pasted firmly to the board, the paper slips
dr’l{eq in rlfa"t of the moisture from the edges which are
%t ang 08~ Ifleft in this condition, the center would
¢ paper be pulled loose at the edges by con-

——

traction before the paste had time to dry. It is therefore
necessary to paste over the center of the sheet with a wet sponge
at intervals, until the edges adhere firmly, when it can be left
to dry, and will be tight and smooth. In this operation much
depends upon the judgment of the learner and much will be
learned by practice. One of the most common causes of trouble
in mounting is not having the mucilage thick enough ; when
thin, it is absorbed by the wood or paper, and is too long in
drying ; it should be as thick as can be applied with a brush,
anddmade from clean gum arabic or tragacanth ; glue is not so
ood.,

Thumb tacks are but of little use in mechanical drawing,
except for the most temporary purposes, and can very well be
dispensed with altogether : they injure the drafting boards,
obstruct the squares, and disfigure the sheets.—J. Richards in
Engineering.

O

THE GLORIES OF THE STARLIT HEAVENS,
BY R. A. PROCTOR.

If the eye could gain gradually in light-gathering power,
until it attained something like the range of the great gaug-
ing telescopes of the Herschels, how utterly would what we see
now seem lost in the inconceivable glories thus gradually un-
folded. Even the revelations of the telescope, save as they
appeal to the mind’s eye, would be as nothing to the splendid
scene revealed, when within the spaces which now show black
between the familiar stars of our constellations, thousands of
brilliant orbs would be revealed. The milky luminiosity of
the Galaxy would be seen aglow with millions of suns, its
richer portions blazing so resplendently that no eye could bear
to goze long upon the wondrous display. But with every
increase of power more and more myriads of stars would break
into view, until at last the scene would be unbearable in its
splender. The eye would seek for darkness as for rest. The
mind would ask for a scene less oppressive in the magnificence
of its inner meaning ; for even as seen, wonderful though the
display would be, the glorious scene would scarce express the
millionth part of its real nature, as recognized by a mind con-
cious that each point of light was a sun like ours, each sun the
center of a scheme of worlds such as that globe on which we
‘live and move and have our being.”

‘Who shall pretend to picture a scene so glorious? If the
electric light could be applied to illumine fifty million lamps
over the surface of a black domed vault, and those lamps were
here gathered in rich clustering groups, there strewn more
sparsely, after the way in which the stars are spread over the
vault of heaven, something like the grandeur of the scene
which we have imagined would be realized—but no human
hands could ever produce such an exhibition of celestial ima-
gery. As for maps, it is obviously impossible by any maps
which could be drawn, no matter what their scale or plan, to
present anything even approaching to a correet picture of
the heavenly host. There is no way even of showing their
numerical wealth in a single picture,

It is not till we have learned to look on all that the telescope
Teveals as in its turn nothing compared with the real universe,
that we have rightly learned the lessons which the heavens
teach, so far, at least, as it lies within our feeble powers to
study the awful teaching of the stars. The range of the puny
instruments man can fashion is no measure, we may be well
assured, of the universe as it is. The domain of telescopically
visible space, compared with which the whole range of the
visible universe of stars seems but a point, can be in turn but
as 4 point compared with those infinite realms of star-strewn
space which lie on every side of our universe, beyond the range
—millions of times further than the extremest scope—of the
instruments by which man has extended the powers of visions
given to him by the Almighty. The finite—for after all, in-
infinite though it seems to us, the region of space through
which we can extend our survey is but finite—can never bear
any proportion to the infinite save that of infinite dispropor-
tion.  All that we can see is a3 nothing compared with. that
which is : all we can know is as nothing ; though our know-
ledge ‘“ grow from more to more,”’ seemingly without limit.
In fine we may say ( as our gradually widening vision shows
us the nothingness of what we have seen, of what we see, of
what we can ever see), not, as Laplace said, The Known is
Little, but Tne KNoWN 1s NOTHING ; not The Unknown is
Dnmense, but THE UNKNOWN 1s INFINITE.— Knowledge.

e ——
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I ) — INTERIOR OF THE CAE.

THE EDISON ELECTRIC RAILROAD.—INTERIOR OF THE CAR.

\ Scientific. by a simple gesture, the light appears to usfora moment as the

irridescence ﬁf his bright ilx;tel ect. . 1
But from this point he also controls motive power as well as
P“‘"ﬂt AR ELECTBIC RAILROAD. light ; and this (I:’ontrol extends over miles, and can include a
%y]v:'.‘ bour’s ride out of J el'selvl City the traveller on the | complete railroad system. Already at Menlo Park he has such
Ay te f"‘ Railroad by night is whirled through an expanse | a system operating on a small scale. Behind the laboratory
p"‘in tl:ght and suddenly into darkness again. While he is | the plateau slopes down to a woody level, over which are laid
oy, 8, Tough this lighted area the whole country for miles | for some two miles the tracks of a narrow-gauge railroad. The
ldy whiems lluminated. Of a summer night he can see broad | other day a car which was being repaired stood just outside of
:hd foncg. Vith daisies and clea.rlg outlined shadows of trees | the laboratory on the platean, in full view of the engines on .
“h‘let e foj,1. Vilter there is a shimmering expanse of snow, | the Peunsylvania Railroad, which went puffin sullenly past
the ;- “icles glisten like frozen moonbeams. To the right, | this evidence of rivalry. It is a singular fact, however, that,
R 28 to o TUDs from Jersey City, a line of bright silver beads although Mr. Edison proposes to supplant steam power by elec.
Stgg wh;nn along the platean, and every now and then a | trical power, he can not get along without the former himself,
%eqin ™ Windows are alight with the same silvery sheen | for the simple reason that the dynamos which generate the
tia Mmght' electricity have to be worked by steam.
ut‘“din enlo Park, the domain of the wizard Edison'and his The electric locomotive and car now in use stand in the
1
i

W Sprites. The glisteninﬁ silver beads are electric shed at the terminus, not far from where the wires fed from
%“ﬁspft radiance bathes the country in light, and the | the dynamo in Mr. Edison’s laboratory strike the rails. The
* one Similarly jlluminated. Andall this light isgenera- | locomotive has four wheels, and a driver’s house, like any or-

vt ong ¢ POInt—Edison’s laboratory on the plateau. From | dinary steam locomotive, and does not differ much at first sight
es, "0t he can control it all. ~ A touch of his hand—it | in appearance from this. Even in the driver’s house there are

. 12 all is dark. Another touch—and all is light | levers and mechanical arrangements which at first appear fami-

ny %nhole_“ems to have one of the Ereat forces completely in liar. On closer inspection, however, certain differences in
the g, 22d when he stands in_his laboratory and illumi- | outline and detail are noticed. Of course there is no smoke
unding country, as far as his system extends, | stack, but simply something resembling it, in which the head-

———
——— e e
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light is fixed. Then, too, the arrangements in the driver’s
house are to connect and close electric circuits instead of to
regulate the supply of steam. Yet, taking it all in all, the
electric railroad does not present in appearance a startling dif-
ference from the present narrow-gauge steam railroad.

The track runs straight for a short distance, and then curves
into the woods. Mr. Hughes who exhibits, explains and runs
_the engine, puts in a couple of plug: to make connection in
the electric circuit between strips of conducting metal in the
driver’s house, pulls the lever for a similar purpose, and with-
out puffing or snorting, without smoke or cinders, the train
glides out of the shed, switches on to the main track, and turns
the curve into the woods, gradually increasing in speed and
diminishing until the other terminus is reached. Then in
order to show how the motive force may be reversed, the train
is backed down again to the point from which the start was
made.. During the entire trip, as at the start, there has been
no smoke, no cinders, no heat, and no noise, excepting such
as made by the rununing of the wheels.

A detailed analysis of the manner in which this road is opera-
ted, and the incidental mechanical devices, would confuse
rather than aid the unscientific reader. He would probably
know less about it than he did before. Soonly a broad outline
is given of the minute and elaborate explanation of Mr.
Hughes, who seems to have swallowed a dictionary on applied
electricity.

The electricity which runs the locomotive is generated in the
laboratory, and fed to the tracks by wires. As the tracks are
conduetors, the electricity runs over the entire length. 1t is
taken up by the wheels of the locomotive, conveyed from them
by metal brushes on to the conductors leading to the driver’s
house, and from this led again by conductors to other brushes,
which are magnetized from a magnetic fisld fed by a shunt or
branch of the current. These brushes are placed near and on
either side of an armature in the forward part of the locomotive.
The brushes on one side being magnetized, naturally attract
the armature in that direction, but as the armature is fixed on
an axle, it, instead of moving toward the brushes, has to re-
volve in their direction. Let the other brushes ou the other
side be magnetized, and the armature revolves in the opposite
direction. Thus forward and backward motion can be pro-
duced.

Mr. C. L. Clarke, who has written on the electric railroad,
claims a number of advantages for it. The mechanism of the
locomotive is very simple, and requires but one man of ordiuary
ictelligence for driving and attendance. The dynamos from
which the electricity iy fed to the tracks are stationed at distan-
ces of ten miles. Kram these central stations the signals and
switches can be worked automatically, power can be furnished
to the brakes, and light for the carsand night signals. Where
there are heavy grades the locomotive by a mechanical device
is firmly clasped to the rails, so that all the power is exerted in
drawing the cars. Where, as on large plantations, there are
long tramways, and steam locomotives can not be used on ac-
count of sparks, no such objection can be urged against the
electric locomotive, while it is also evident that were it used
on elevated roads the absence of steam, smoke, and cinders
would be pleasant not only to the passengers, but to people
living along the line.

It is also more economical to run an electric road than to
run a steam road, the gain being principally in a saving of
fuel, while there is also less loss by friction, and consequently
a gain in power.

When asked concerning the speed at which an electric rail-
road might be run, Mr. Hughes remarked, lightly, that an
electrician did not think much of two hundred miles an hour.

e e
THE DOUBLE INDUCTION MOTOR.

One of the most difficult problems in mecharics has been to
produce a safe, compact, economical, and manageable motor
for housekold and other uses only requiring a small amount of
power. The motive force has been sought for in various
directions, and as the Jatest result of experience and experi-
ment, electricity has proved itself to be the most available,
and in all respects preferable to other motive agents for small
power. Among motors employing electricity as a source of
power we know of none so simple, so compact, or so powerful
in proportion to its size and weight as the double induction
motor shown in our engraving, It is the invention of Mr.
William W. Griscom, and is manufactured by the Electro
Dynamic Company, 121 South Third street Philadelphia, Pa.

In describing the construction, operation and advantages of

this motor we cannot do better than use a portion of the reporlf
of the Franklin Institute of Philadelphia, in which the ¥
chanism is described as follows : .
The motor consists briefly of two semi-circular electro m“g
nets, which together form a ring ; their poles project mW“fl;
and, together with the wire coils, form a cylindrical tube, Wll]Y
which a Siemen’s armature revolves. The poles extend later
beyond the ring, forming supports for the brackets which ¢ar’/
the bearings of the armature and the brushes of the comm™ i
tor. In order to reduce the wear of the journals to & ™0,
mum, the bearings are made four times the diameter o * ¢
shaft, and the direction of the wear is away from the point
nearest approach, so that the poles of the armature and 2
nets can never come in contact from this cause—a freq®®
source of annoyance and daager in former motors. of
The battery consists of six one-gallon cells, into e{ichh
which plunges a plate of zinc four inches long and two in¢
wide, and two plates of carbon exposing a like surface. R
The large amount of liquid (electropoion) is merely to.ﬁi“
the trouble of frequeutly recharging; a battery cont®® .
six drachms per cell gives equal power, but for a shoy
period. It is estimated that the battery once charged ol
continue to supply the motor with efficient power otgnY
ordinary use of a sewing machine, in a private family, for @ i
months, or probably one year, without refilling. It 15 "5
closed ina tight box, which, covered with a cushion, serve
a seat for the operator. 1o
The power of the motor depends upon the quantity of 8 by
tricity furnished by the battery : this is easily regulatet.,
raising or lowering the zinc and earbou plates in the exc!
fluid. It is found that when the plates were partially Plunéhe
in the bath, sufficient mechanical power was developed el
motor for all ordinary requirements of a sewing machin€: s
when fully immersed it was more than sufficient to d“:
large needle through sixteen layers of cotton cloth at # ches
rapid rate. The motor is 2} inches in diameter and 4 17
long, and its weight is but 2} pounds ; it is securely attad e
by a light frame to the table of the sewing machine. “l
entire aEparatus is simple in its construction, excellent 18 %
its mechanical details, and its adaptability to general usfroul
not questioned by the committee. The battery differs ot
the ordinary Grenet form mainly in the automatic arf“l 4
ments for removing the plates from the bath, and in the, ﬁuid
size of the cells, holding one gallon of ‘¢ electropoion
each. of
The method of graduating the strength of the currenttivu
consequent speed of the motor, is as simple as it is effeC s !
a very slight pressure of the foot on the treadle suffices 0 4
the machine as gradually as may be desired ; the spee p,r
then be increased up to one thousand or more stitche® %y
minute, which it is said is considerably faster than is BO" ¢
tained by professional sewing women, while others seldo™
more than 300 or 400 stitches per minute. picP
Two forms of the battery were shown, in both, of ¥ o0
the plates are automatically raised above the bath whe? o
in actual use. In one form this is accomplished by m?”h thé
a spiral spring attached to either end of the bar, in Wb reS“”
lates are permanently fastened. In the other a similar o of
is attained by means of a counter weight on the small 8
the lever attached to the treadle. ” the
The important novel feature of this battery consists ‘rstjve
gize of the cells, which thus enables it to continue its OP° rrgu‘
without recharging for a great length of time, as the cud #
is necessarily intermittent wheu the motor is running, ® 10
the plates are frequently raised and lowered by the ope o
to acommodate the needs of the work of sewing, the Jet?"
objection to the ordinary Grenet battery, viz., the rapld g,el’
ioration when a constant use is required, is avoided to 3 rg#
extent, while its advantages for household and occail""a‘w”
‘are retained. These advantages are : that it generates nonf-’ 4
or vapors that are practically deleterious ; the zinc elerﬂ'%on o
not (as in other batteries) require frequent amalgamat! o g
attention, and when not in use, are simply raised aPo""
fluid, and allowed to drain. . lectﬂ‘
The committee, in conclusion, recommended this o ok
motor and battery to the favorable consideration of the op”,
lin Institute. as an apparatus possessing great power 11} gueﬂd
tion to its size, simplicity in its construction, €¥% ,u¢#
in its mechanical details, and general adaptability to i
hold use. ot Y
This new electric motor is not only the most comPil g L4
powerful small motor we have examined, but it is also
price.
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THE TELEPHONIC SYSTEMS OF DR. HERZ.

\ (For Ilustrations, see page 220 and 221.)
pholn'igu Moncel has thoroughly studied the diflerent tele-
Prege Sys?'?m&{ of Dr. Cornelius Herz, and the object of the
cla]]y 1, >ticle is to describe some new experiments, and espe-
tatyg , ¢ efforts which have been made to simplify the appa-
ea 8lve it a practical and convenient form. .
lingg mppa“atus represented in Fig. 1 is specially designed for
mpnsgi%“ affected by induction, which renders communication
is lewlth.o.rdmary telephones.
the 5ltep an utilizes two principles discovered by Dr. Herz :
denge, ™ation of the current in the line, and employing con-
%mplete?s Teceivers. The instrument constitutes a station,
the vy inclosing, under- a compact and appropriate form,
The [Iil_arts necessary for the call and for communication.
the box lﬂthagm is horizontal, but a funnel placed in front of
Phry, mco lects the sound and concentrates it upon the dia-
centiy, 204 the instrument will transmit words spoken fifty
!';Ieter_s from it,
latiugr !ialrs of microphonic contacts are placed upon an oscil-
by o rip atform, under the diaphragm and connected with it
diﬂphragld ro'd, communicating to it all the vibrations of the
Compy, g{m These contacts are of a special composition, and
T thi(:dte with the. battery and with the line. )
Soil, 4, 3 Apparatus it is not necessary to use the induction
h“ttelyi It i3 necessary that the number of elements of the
Statiop, n fthe line be proportioned to the distance of the two
Sary to‘\; Or example, between Paris and Orleans it was neces-
to obta Se thirty elemients of Daniell at each station, in order
haye to 2 the maximum intensity. Besides, the condensers
Decesgay Ccharged, in order to reproduce speech, so that it is
ling_ lg to employ another battery which is interposed in the
Suplop, Would seem at first sight that the number of elements
u Would perhaps be an obstacle to the use of this ap-
the batt Ut it must not be forgotten, on the one hand, that
1 ey designed to charge the condenser, working always
lnstmu?:n Clircuit, costs very little, and on the other hand, the
Qent op Dt is designed to work over lines where the employ-
Figuremﬂgneto receivers would be impossible.
of the o 2 aud 3 represent an apparatus where the alternation
Whiy, SBrrent is ~accomplished in a different manner, and in
"“mber ot? induction coil is used in order to diminish the
b riginanelemgn@s necessaty in a long line.
Wing ¢ ¥ this instrument was formed of a vibrating plate,
L htly 4% each side a contact point touching the diaphragm
?ltern ’:‘“d the vibrations increased or diminished the pressure
ll?.%uve,‘]y upou each one of these contacts, but this form being
igy 5 &lllelm, M. Herz preferred that which is represented in
e Vil: 3, which gives the same results. .
iy toug) fating plate, A, is of conducting material. Below,
dlsk’ ) t“"g it lightly, is a cylinder, 8, which rests upon a
The digk ¢ tWo being made of the same material as the plate.
Iy o Tests, in its turn, upon a thin metal spring, which
tac bety. S Ustable by means of a screw, so as to vary the con-
The l%n the three pieces, A, B, C.
the polgsacf:}, 4, and the disk, (, are connected with one of
Y Centey a battery of four elemenps, which is grounded at
€ €Xtren;s; nally, the cylinder, B, is connected with one of
Othep lties of the primary wire of the induction coil, the
?g"ﬂes out g €ing grognded. Tl_]e secondary wire of the coil
¢ Rroug d“Om oue side to the line, and from the other side to

.

i LTS . .
lﬂstru Zb‘{ seen by referring to Fig. 4 what occurs when the
the - 2ent jg spok

D Iucregg, ¢n to. The vibrations determine alternately
iullnng the ﬂaﬂd diminution of pressure upon the cylinder, B.
i Cre, ssudr“ vibration the power of conducting electricity
A“der, denly at A (Fig. 4), while the inertia of the cy-
b B, p 'ME’TGVents increase at G, the current follows the route,
he’po the ground.  On the contrary, in the second vibra-
T easeq a;velr of conducting electricity diminishes at A, but
are Toupg 3, and the current follows the route, C, B, P, to
the ?‘lteruaé' t may be seen that during these two phases there

® indyop € Currents passing through the primary cireuit of
or. Prody lon coil, and that in the secondary circuit there will
U it iy ot impulses, two in one direction and two in the
ane tdepho ection, passing over the line. By this arrangement
ted the groﬂe‘l are 'pla.ce.d in a derived circuit between the line
Q:“lj.a ‘-lpox;md' Tnis instrument has always given very good

l:;ldemblea long line, of which the static charges are often

llothe

Qngement has been given to the same instrument

which does not work with alternating currents, but as an ordi-
nary microphone having great power. This arrangement is
represented in Fig. 5. The current enters through the cylinder,
B, and issues through the contacts, A and C, aud is delivered
to the primary circuit of the two induction coils, then to the
ground.

The secondaries are independent, as the sketch indicates, or
arranged upon the same circuit; in either case they are con-
nected with the line on one side and with the ground on the
other. The engraving of this apparatus will show how the
distribution of the current is made, and in order that the in-
struments may give good results it is indispensable that there
should exist a certain relation in the resistance of the coils,
between themselves, and the coils with the line.

Another principle has been utilized by M. Herz, to augment
the power of his telephones : it is that of derivation from the
ground. Fig. 6 represents an apparatus which is based upon the
principle of derivation. Under the vibrating plate are four
pairs of contacts arranged as in Fig. 1, but with different elec-
trical connections. The four lower contacts are connected
together, and the four upper ones also, in such a way that all the
pairs work together without producing an alternating current.
Fig. 8 shows how the instruments are arranged in two corres-
ponding stations.

When the two receivers ¢, {,1 are hung up, each one of the
stations may call the other by pushing on the button, C. When
the station called has responded, the telephones are taken
down ; this changes the switches, and conversation may be
carried on by the two instruments. Suppose, at first, that the
station at the right speaks, the current from the battery P,
passing by the contact, ,1 re.established by the raising of the
telephone, is divided, the one part passing to the line, and the
other to the microphone, M, then to the ground. The variations
of conduectivity produced by the microphone in the derived
circuit, M, T, will be varied in the same manner as the current
of the line of which the resistance is constant.

At the receiver of the other station, the current from the line
passes in at C, then into the telephone, and finally to the
ground, the lever, #,! having established the lower contact.

The apparatus described 1s placed horizontally, and may be
spoken to directly over the diaphragm, but it may also have a
vertical form as shown in Fig. 7; this arrangement, how-
ever, is only on the vutside, and does not change the interior ar-
rangement of the horizontal plate and the contacts.

The instruments which are the subject of this article put in
practice three principles adapted to facilitate communication
in various circumstances. These principles are the employment
of condensers as receivers, the alternation of the current in the
line, and the system of derived circuits. This does not form,
altogether, a new method of telephonic communication, but
either of them may be employed in cases where their applica-
tion is specially indicated, and they constitute an important
modification of the telephone.—A4. Noaillon, in La Lumiére
Elcetrigue.

PR [P ——

Dr. SteMENS' PLAN oF DEFENDING THE CHANNEL TUNNEL,
—The active and ingenious mind of Siemens has evolved a
plan for the defence of the Channel Tunnel, if that work is
accomplished, which is at once novel, economical, and prime
JSacte practical, and he has by request presented this plan to
the Military Committee on the subject. He proposes that
immediately above the lateral drainage tunnel there should be
a driftway or tube, terminating on the tunnel side in a double
arch, with numerous perforations into the tnnnel, and on the
land side in several chambers of wrought iron sunk into the
ground. These chambers he proposes to fill with lumps of
common chalk and to connect each of them by means of a pipe
with a large cistern filled with dilute muriatic acid. Upon
opening the communication this acid would flow into the upper
portion of one of the chambers, where it would be distributed
by perforated pipes over the entire area. The result of such an
inflow would be a powerfal chemical reaction, giving rise to a
generation of carbonic acil gas, which would for half a mile or
more form an insuperable barrier to the passage of human
beings through the tnnuel. The valves by which the acid was
turned upon the chalk might be worked from a safe distance
by electricity. The scheme thus briefly sketched is recom-
mended by Dr. Siemens as being comparatively cheap and easy
of adoption, while leaving the tunnel intact and fit for use
after a reasonable interval for proper measures to clear it from
the carbonic acid gas.
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THHE BATTERY.

gli'OVEI. INDICATOR FOR WEIGHING SCALES.
the , S1¥€ an engraving of a device for indieatin by sound
ful} :’:’gﬂancing of tga scales, so that audible %vidence of
ef b way be given to purchasers.
cLo.eroectnc alarm is set in operation by means of a circuit
the miplenﬁed by the arm of tge scale beam, which receives
longﬁt:d? to be weighed, and a wedge adapted to be moved
Yelagi, 'S Mally varies the position og the citcuit closer with
In t!l: 1o the arm. .
thepe iae eéngraving, A is a box or counter top, within which
® bag 82 electric bell, B, of msual construction, together with
.l the OF operating it.
B helq top of the box, A, there is a push button, D, which
t'01111.3%;“1"‘!1.ehlevam»d position by a spring, This button is
With the battery by means of a wire, F, and when
th_e belj, pomes iuto contact with a wire, F, which extends to
i B, and thereby closes the electric current and sets
Op ¢, ™echanism in motion in the nsual way.
G, "hiog of the box, A, over the button D,isa 1;])air of scales,
u 80 arranged that the depression of the end of the
Pon which are placed articles to be weighed, will press

down the push button, D, and sound ths alarm, indicating
the overbalancing of the scales, and enabling those interested
to know that there is full or over weight upon the scales of the
article being weighed.

In order that the vertical position of the push button, D,
may be varied to adapt it to the scales, aud to render their
action certain, the inventor fits the casing of the button loosely
in an opening in the box cover, and supports its lower end
upon a wedge, H, arranged to move horizoutally and longti-
tudinally. The forward movement of the wedge operates to
raise the casing, and a rearward movement to depress it. A
threaded rod, 1, baving one end swiveled within the rear end
of the wedge, serves to move the wedge longitudinally in
either direction, as may be necessary for the adjustment of the
push button.

The apparatus not only affords purchasers protection against
light weight, but also assists the seller in weighing out articles
by giving him warning whenever the necessary amonut has been
placed in the scales.

This invention was recently patented by Mr. Walton W.
Wright, of Cairo, 111.
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AN TWHork and Caxvpentrn.

AN INTERESTING PAPER.

At the meeting of the Regular Millers’ Society of Dublin,
held May 23rd, an interesting paper on the subject of new pro-
cess milling, in which the author opposed the system of high-
grinding, was read by Mr. Murphy. We append a portion of
the article :

¢ Of late years the milling world has been much exercised
over the much-vexed question of rollers and millstones. Of
all the various papers which have been written on the subject
it is a remarkable fact that their authors, whilst possessing
literary merit in a high degree, and having, to a certain ex-
tent, a fair theoretical kuowledge of thg Alpha and Omega of
milling, are largely, if uot wholly, incompetent, from the non-
possession of practical experience, to speak with any authority
on the proper imethod of the manufacture of flour. As yet no
practical miller that I am aware of has attempted to place
before his brothers of the trade his experience of the different
systems of milling past or present. ior these and kindred
reagons [ have endeavored to place before you, in as presenta-
ble a form as my limited abilities will allow, my opinions and
impressions as a practical working miller. In the selection of
machinery for a flour mill we will first consider the machines
for cleaning wheat. The cleaning of wheat plays an important
part in the manufacture of flour. In selecting cleaning ma-
chinery the miller should bear in mind the class of wheat he
is likely to work, whether winter or spring, whether hard or
soft.

First, I do not intend to deal severely or otherwise with the
roller system, as it is now apparent to all practical intents and
purposes the roller, as a rival of the millstone, carries within
it the marks and tokens of its own condemuation. Its authors
and champiouns point with pride to the fact of several mill.
owners throwing out the millstone and putting up rollers in-
stead. Well, really, Mr. Chairman, I, for oune, cannot for the
life of me see what is in that argument, if argument it be.
I meet it by saying that it does not prove the superiority of
the roller to the milistone ; it proves, if one thing more than
another, either that the millowners alluded to were victimized,
or else, the millstone with them was a failure, simply because
they did not treat it justly or fairly. I go further, and say
that in those countries where the roller scems to be ousting
the millstone the cause and effect are due to ignorance, incom-
petency, and bad workmanship on the part of the millers of
the several countries where the roller had perforce to be called
into operation. Second: A< to the manufacture of flour by
stones, there are three systems known, as high grinding, half-
high grinding, and low grinding ; as to the first-named process,
I do not intend to enter at any great length upon it, as I am
of opinion that high grinding, if adopted by any millowner
and followed up for any considerable period, will result in
either driving the man who adopts it into the workhouse or
the lunatic asylum.

As regards half-high grinding and low grinding, 1 am in
favor of the former ; in saying this, I know there are many
millers of more experience than I, who are in favor of the last
named or low grinding system. They say, we are making a
very good, strong, and white flour by the low grinding system,
and our employers are getting 2 good price for our flour ;
granted, but to them I would say, if you could make a better,
a stronger, and a whiter flour, and if your employers could get
a higher price for your flour, where is the harm$ But then
you may say to me, what about the yield? Even so, I claim
that a better, a stronger, and a whiter flour, and a greater
yield per barrel, will accrue from the half-high than the low
grinding system ; but then I am met with what I must admit
13, from their standpoint, a very fair and reasonable objection
to the adoption of half-high grinding; they say, with our
present mode of driving, ang with the dressing machinery at
our command, it is impossible for us to leave the paths so long
trod by our fathers. I freely grant it is impossible ; except
they are prepared to adopt some trifling and not over expensive
chunges in the milling machinery, they cannot hope to attain
what should be the aim and ambition of every miller, viz.,
the best method of making the best flour with the best possible
and profitable results to both miller and millowner. Low
grinding millers maintain that they get a greater percentage of
flour by its adoption, also that they will have less sharps or
middlings ; now, I say, herein lies the whole germ of the case,
for 1 believe a greater fallacy never existed than that of killing

the middlings which undoubtedly close, or low grinding Wﬂ;
do. Perhaps it would be better that I should explain bo
half-high grinding is superior to that known as low grindings
therefore I proceed at once to do so. Ko
I set out with three clear distinct propositions, first, to m#
good flour you must have your wheat properly clead® g
second, your millstones must be well dressed and runm“i_
fair ; third, you must have proper bolting or dressing mac 1
nery for finishing off your sharps or middlings. A word ‘L
each of these subjects, and I consider the case is proved, if o g
to your satisfaction, at least to mine. In reference to cleaﬂ‘nto
machinery, I do not intend to recommend any one class
select from, but as the cleaning of wheat is the first step ln
the process of manufacturing flour, great care should be take
in selecting proper machinery to do so, and as wheat cal i
cleaned too much, it is desirable that millers should beatr o
mind the class of wheats they are likely to work before 81’9"'
ing or changing their cleaning machinery. Of course ha
wheat has a thicker bran than soft wheat, and in mills wb® "
two sets of screens do not exist, I would suggest that the 0:
set be adjustable, in order to clean the wheat, more or Bsiﬂ
as the case may arise; care should be taken that the BF bt
should not be broken during the cleaning process. If I m‘%]d
hazard an opinion on the number of degrees of cleaning, I Won
say, first, a separator, next a good scourer, also a brus “n o
polishing machine. Of course soft spring wheats will ind-
require much if any scouring. Next in order comes the gr!
ing process. oto 0
In treating of the millstone, I do not presume to dicta
any miller any one system of dress more than another; e
this I would say, that I am firmly convinced that no m’a it
how good your wheat may be, no matter how well cleane ing
may be, if it be spoiled in the grinding no amount of dress
afterwards will make good flour. Therefore, I say no ma""y
what dress you may use for your stones jusist on havlngi o
well done and properly done, as the stone plays the most o8
portant part in the whole art of milling. A few remarkér o8t
this part of the work, and my object is accomplished. fof
care should be taken by the miller when ordering stoned ° ¢
his mill ; in selecting the burrs, he should know what 80 ot
wheats he will have to manufacture from ; for instance, ° .-
suitable for the proper grinding of hard wheats will not 8%
the same satisfaction if worked on soft wheat. Agal® .,
striking out the stone, he should bear in mind that & 5%
for soft wheat will not rejuire as much land-surface as ¥
hard wheat, and vice versa. Also, 1 would say that o,
intended for different wheats should vary in size, the i?ﬂ‘
wheats requiring less grinding ; naturally, smaller 8 sl
should be used for soft wheats. 1 need not pursue this %5
ject further than merely to remark that stones cannot b‘l”d be
well cared for, and none but sober, intelligent men sho®*'
permitted to handle them. With a perfectly level faces Jiok
dressed, smooth furrows, and the centre in a correspontent
degree of perfection, and under the command of a compP® g
practical miller, one result only can follow therefrom,
success. o g 80
Thirdly, and lastly, the bolting or finishing off play’ oo’
unimportant part in the new process system, but I must J:ye
fess my inability to compress into this paper apythl?g fatt
an elaborate description of this branch of the subject ; 'xflt]'el'e"t
each of the three branches supply matter for three dil® g
papers ; suffice it to say, however, that I am in favor of the o
dlings being purified, in fact the more purifiers you hav" s
your mill the better the middlings will be purified, aB® o
necessary consequence the better your flour will be. gap‘ed
junction with purificrs I would have stones specially & 351
for the purpose of finishing off, and I may here remark ohst?,
am of opinion the stone known in this country as the gy b4
stone should be perfectly smooth faced ; every miller of en 1hi8
limited experience will see the reason therefor. Whilst 9% ye8
matter, | may mention what I should have mentione pur®
treating of stones, viz,, that I consider brown Belgian
the hest to build stones from.—Grain Cleancr.

e O o

tin
Mg. G. W. Webster has discovered a method of corr® o
over-exposed gelatine plates. He adds to the develOPU‘J)lg of?
tion a little citrate of soda, about four grains, presumsa oot
saturated solution, for every drop of ammonia. The er g
to check development while allowing intensification to P¥. 14
The best proportions are unknown ; those given have
good results in Mr. Webster’s hands.
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ARRANGING SAMPLES.

o g up a popular novel a tew evenings since, says the
foll()wl and Flusy Jowrnal our attention was attracted by the
e m"g ¢xtract descriptive of the appearance of a store for
tureq - O articles of an artistic nature. The proprietor is pic-
by thea»s entering the door and stopping on the threshold struck
nnculti‘“‘[’%t of his sample tibles and room. “FEven to an
Whol, Jateq eye there was a r}g\dnty and lf)rmalny ahout @he
~a vy Stablishment not artistic. At first it was but a feeling
kn *8ue impression that grew upon him without his scarcely
a:-;lg why. He soon discovered, however, that everything
With 5 anged squarely, according to systematic order, and not
tify) thylew of placing in the best lights and shadows the beau-
s niBgs to be sold.”
i‘-cmel:)oft that an accurate description of the arrangement of
88 the the stores in our trade ! Does it not seem sometimes,
body - 2Me author expresses it, as if *“ the building and every-
£ . ¢ €verything in it had swallowed a ramrod ¥’ Th.e
ntiﬂ-nzmnt, then, to be avoided in arranging your samples is
have tss_ Let the grouping be so thoroughly fitudled as to
®Xpreg gappea}‘ance of accidental tastefulness—if we may so
Begin S1t.  Hide the artificial plan and simulate naturaluess.
calcula:lth your handsomest, most attractive pieces, or those
Posit;,, ed to make the best display, and place them in such a
of 1 that they will strike the eye (figuratively, we mean)
8igp nr Customer as he enters the store, so that the first impres-
1Y be one of pleasure.

Pickin
"cker,

me Mass all of the articles of the
that , !8d on the same or adjoiniug tables, and so situated
ling atI‘erson may have a full, unobstructed view of the full

of the once. Much of the beaaty is lost by scattering artigles
to o e:alne style, and thus weakentng the effoct by seeming
g0y, ma poor or small assortment. If it be true that your
Your g Rt 8 small, it is sometimes a good plan to dunlicate
]arge 21ples as. by this means you derive all the benefit of a
adlsplay of goods. -
ang ..n.e Some thought to the character of the goods or articles,
the el‘ange them so that they may not counteract or injure
ﬂlongqi?iu“es of each other. Do not place a Barbotine vase
me] ‘a € of a delicately tinted Stvres vase, or other soft ena-
Heh oor®  Both will be injured by the comparison. The
the o IO of the Barbotine piece render the delicate tints of

dwarfte}(lf" tame and insipid. In the same way a short vase is
to by com anionship with a row of taller oues, and made
¢ 1

San:pss"r tven shorter than is actually the case. All the
Salegmg should be within easy reach of both customer and
Bieye, % partly to avoid breakage and also for greater conve-
the ¢ 0 handling and examining the articles. If this be not
euggo,° 1t may produce the impression in the mind of your
8oogq T t, at you do not invite a close examination of your
inq po here goods are sold as represented in all respects,
Blg t Mest dealing is the rule, there is no reason, except the
t‘}10111(1 Anger of breaking samples, why the freest inspection
by t%ite Objected to. It has somehow become the custom,
terg or Consent of the trade, to show toilet sets under the coun-
Bl%pinon the floor, and many a back-ache is the tesult of
be We rg.dOWll to look at the different sets, Why this should
18 gt ail to See, unless caused by excessive modesty, for there
g cngps s 2Me Teason as may be properly advanced for show-
the ﬁOOPa Ores in this way—that they are designed for use on
Stioy " and are therefore decorated to show best in this po-

A
ti%sr;l‘any Samples as practicable should be shown in a posi-
be ot tﬁmbh.ng the spot for which designed. Vases should
With 4 height of an ordinary mantel, or nearly on a level
0 £Ye, as their best features are seen when thus placed.
Mg pes s figures and bric-a-brac of all lescriptions are much
"’ﬂterial In appearance by a background of cloth or other soft
&, Very » 35 we suggested when speaking of * store-fittings.”
dncy cfl:.etty effect is obtained by placing these articles on the
w, Wets for which there is such a great sale at present.
i’eaﬂ oe S€en a store in a large neighboring city in which
Arge pa: Quite al] of the handsome ornaments that form a
% reg, ivt of the gtock are displayed on ebony cabinets worttiy
3 N s"‘éﬂ the rich goods they hold. The effect is strik-

h 3Slng'

F ghg, Jhost difficult place of all to array is the show window
Ruch 1, -3¢ outside, The usual mistake made is to put too

all . the window and crowd it so full of a conglomeration

S, classes and conditions, that each nullifies the
\

other, and your window is but little better than a stock-room.
Put only a few pieces in your window and change them fre-
quently—and this is also an additional reason for having but
a few pieces there. If there be a large quantity of goods on
exhibition the task of changing them is great, and there is
consequently a strong temptation to ¢‘ let it go another week,”’
which should not be done under any circumstances. No win-
dow shiould be changed less frequently than once a week, and
itisa good plan to allow a different silesman or employee to
arrange it at different times, By this expedient they are edu-
cated in artistic ideas, and the effect of variety is shown in the
grouping, as each one has his own idea of how it should be
done, and if he has any taste at all it will be a benefit to change
the style of ““ dressing” the window as well as the samples and
specimens shown. Above all, keep all your samples well
cleaned and polished, especially in summer. If you do not
your stock may suddenly change from firsts to seconds, or ap-
pear to at least, from the great number of black spots that
show themselves on the white surface.——Metal Worker.

— e wer
TO EUROPE IN LESS THAN SEVEN DAYS.

The limit of possibilities of speed in the transit of the At-
lantic does not appear to have yet been reached, and with the
steady improvements that are being made in the construction
of vessels, in giving finer lines to their hulls, and furnishing
them with engines of increased power, we may look for steady
reduction of the time of passage.

The latest candidate for nautical honors, in respect to speed,
is the steamship ¢‘ Alaska” of the Guion line. This fine ves-
sel had made the fastest trip on record in one of her late pas.
sages from England to America, but on the return trip suc-
ceeded in beating her own record by several hours. The trip
from Sandy Hook to Queenstown was made by the ¢ Alaska™
in less than seven days. She sailed from New York on May
30th, clearing Sandy Hook bar at 5.28 r.M., and arrived at
Queenstown at 8 p.M., on Tuesday, June 6th. Deducting 4
hours and 22 minutes for difference of time, the actual time of
the trip was 6 days, 22 hours and 10 minutes.

The Tribuns, in commenting on this remarkably rapid
voyage, brings the fact into instructive prominence by recalling
the fact that in 1848 it was considered remarkable that an
ocean steamer should make the Atlantic passage in less than

sixteen days.
—_—— -

BALLOON EXPERIMENTS IN GERMANY.—A new steerable
balloon, the invention of Herr Baumgarten and Dr. Wilfert,
was recently tried at Charlottenburg. It is of huge size, hav-
inga capacity of about 473 cubic yards, and is ellipsoid in
form, the longer diameter about 58 ft. It differs in principle
from ail other airostats in that, although inflated with hydro-
gen, it has no ascensional force; its total weight is about
2 1-51b. above that of the air it displaces. The means of dis-
Elacement, in the horizontal or the vertical direction are a

elical system of vanes actuated by machinery in the car.
Hence, in making land, the balloon does not require to be
partly emptied, and on reaching the ground it has nearly the
same quantity of gas as when it rose. Another novelty con-
sists in the mode of connection of the car. This is rigid. Thus
the dangerous bounds or jerks to which the ordinary balloon-
car is liable in l.nding are to some extent avoided.  The car
being usually suspended by ropes, the system is suddenly re-
lieved of its weight when 1t touches the ground, so that the
balloon shoots up again, giving a series of violent shocks.
With a rigid conuection the total weight cannot be thus tem-
porarily diminished. The mechanisw has a double action ;
one helix of vanes, or screw propeller, driven in one direction
or the opposite, producee ascent or descent, while a coupls of
screws give horizontal propulsion ; in a pretty calm atmos.
phere the horizontal direction may be modified by working
one of the couple alone. The first exneriments, it appears,
were quite successful. The weather was exceptionally calm. In
a second trial a slight accident ruptured the envelope of the
balloon, and the car mechanism was also injured. The experi-
ment are soon to be resumcd. The motor, it may be men-
tioned, has a force of four horse-power and weighs 80 lbs. The
cost of charging, each time the balloon is filled, is about £20.

It has been recently announced by Herr Hermann, that
germinating seeds (e. g., peas), in water or mnist surrounding,
show a regular and strong electric current, the radicle being
negative to the cotyledons. The strength is often over one-
tenth of a Daniell. He is investigating the phenomenon.
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THE BINARY INJECTOR.

The accompanying engmving illustrates a somewhat curions
injector made by Messrs. Weild & Co., Gorebrook Iron works,
Longsight, Manchester. It was for a long time a puzzle how
an injector working under a given pressure could force water
into a boiler in which there was a still greater pressure, but
the Binary injector does more than this, for the exhaust steam
from an engine is made use of to feed the boiler with water.

The section which we give will make the interior of the

instrument intelligible. The theory of the action of the in-
jector we give as stated by Messrs. Weild. The injector isnot
})erceptibly intermittent in its action, although the exhaust
rom the engine comes in puffs. The pressure of the steam
cannot be less than about 18 1b. absolute, and this, coming in
contact with the feed, is condensed, and the velocity of inflax
of the steam to the injector is thus very high.

Between the blasts or puffs the reciprocation of the piston
expels the residual steam or vapor, which must, in the cylin.
der of & non-condensing ¢ngine open to the exhaust, neces-
sarily equal the atmospheric tension. The continual supply
and condensation of such steam provides, without intermission,
& propulsive energy suflicient to introduce the feed-water
under ordinary pressures, as we conceive the following rongh

calculation will tend to show. Friction neglected, steam of

INJECTOR,

14°7 1b. per square inch, or 2,118°4 1b. per square foot, sbs‘?ﬁ:f;
ressure, will flow into a vacuum of 10 1b. per square !
elow the atmosphere, which corresponds to an absolute ?ooh

sure of 47 lb. per square inch, or 676'8 1b. per square

with a velocity
2118'4 — 676'8

=8V" . ane

60378
=1,654"8 ft. per sec. of
The head of water requisite to balance a pressure of 75 1b- P
square inch above atmosphere
=75+2'25=169 ft.
nearly. Velocity of efflux under such head
=8V 169=104 ft. o5it
per sec. Suppose each pound weight of steam of atmosph tho
tension propeﬁaoli.’ 1b. of water and is thereby -condensed,
equivalent resultant velocity
1,654'8
will be ———=119 ft.

113 ool
per sec. ; thisis equal to a head of 219 ft., or a pl'i*!‘f the
975 1b. per square inch. If the original temperature 0
water be 50 ©, the resultant heat at which the feed leave‘ow‘
injector will approximate 140 ©. The injector has been

excellent work wherever it has been fitted. #
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Fi1G. 2.—INTERIOR OF THE BOILER 1INUSE.

EXPLOSION OF TWO STEAM BOILERS.

The subject of our illustrations is the explosion of two large
steam boilers, on Fubruary 16, 1882, at the Jewell Flouring
Mill, in Brooklyn, N.Y. This double explosion caused the
death of Levi J. Steveus, the engiueer, injury to a number of
persons, and the destruction of the boiler house and portions
of the main building and chimney, as shown in Fig. 1.

2%

<.~

F16. 3.—SHOWING INITIAL RUPTURE.

1
|
These boilers were of the horizontal, internally-fired type,
known as drop flue boilers. They were seven feet in diameter
and 21 feet long, shells of iron plates, singly riveted, originally
called five-sixteenths of an inch thick.
The two exploded boilers had seven courses of plates in the
shell—three p%ates in each course.
The third boiler which did net explode, but was thrown
F1G, 4.—EXPLOSION OF THE BOILERs. about 50 feet out of its bed, was of the same size, but of weaker
i

construction, on account of the larger exit flue in the shell.

—
tq

e

___‘
.

l F16. 1.—POSITION OF THE THREE BOILERS AFTER THE EXPLOSION.

—
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A few minutes before noon, on February 16, while the en-
gine was running at the usual speed, the steam gauge indicat-
ing 47 pounds pressure, and the water gauges showing the usual
amount of water. and while the engineer was standing imme-
diately in front of boilers, the middle one exploded, and the
shell was nearly all stripped off. The remainder of the boiler
was thrown high in the air, probably made several somersaults
in the air, and brought down beneath it in its fall a corn con-
veyor which passed ahove the boiler house roof, and entered
the main buildirg about 30 feet above the boiler site. The
shaft and worm of this conveyor lay be: eath No. 2 boiler, as
shown in Fig. 1, proof that the hoiler rose higher in the air
than the position of the shaft and worm.

During the period of time that this boiler was in the air,
No. 1, the left hand hoiler, having been forcibly struck by
parts of No. 2, also broke open, but on such .a line of initial
fracture that its main portion was projected horizontally to the
front, arriving at the frout wall of the building in time to fall
under No. 2, as shown in Fig. 1. There can hardlv bea ques-
tion about the direction taken by these two boilers. The most
probable hypothesis is indieated in Fig. 3, inasmuch as the
rupture separates a ring of plates which was found folded to-
gether beneath the pile of débris. If the initial break had
heen at some poiut at the bottown, then this belt or plate would
have been thrown upward and flattened, instead of downward,
where it was folded by the flood of water from No. 1 boiler.

The third boiler was hoisted out of its bed by the issuing
water, and thrown about 50 feet to the right at its proper

lace,
P These two boilers contained probably more than 14 tons of
water, which had a tempeiature due to 47 pounds pressure, and
the effect of its sudden liberation equal to that of several hun-
dred pounds of burning gunpowder,

The most reasonable hypothesis is that the middle boiler
broke first at the calking edge of the longitudinal seam, Fig.
3, this line having been gradually weakening.

Second, the iron was brittle, although its tensile strength
may have been sati-factory—said to have been 45,000 or more.

These boilers bad heen inspected by the Hartford Steam
Boiler Inspection and Insurance Company, and the company
has been made the target for some Very severe newspaper criti-
cism since the occurrence of the explosion. We are not dis-
posed to join in the general denunciation which often follows
occurrences of this character, the only cause for which is too
often the necessity of finding some couvenient scapegoat to
bear the burden of the offense. We are, in common with many
of our readers, too well acquainted with the carefal methods of
the Hartford company'to entertain for 2 moment tke belief that
its officers would be willfully careless or take unnecessarily
hazardous risks. The whole course of the company’s history
gives an emphatic denial to any such suggestion, and the re-
cord which it has made during the many years of its existence
will furnish the doubtful with ample evidence to demoustrate
these statements.

From a careful reading of the evidence brought out in the
public discussion of this notable case, we think it safe to affirm
that there were conditions involved, which, if properly under-
stood, and the proper weight had been attached to them, would
go far to modify the general verdict as to the responsibility for
this occurrence.  Some of these are hinted at in the following :
It may be asserted from an examination of the parts of the ex-
ploded boilers that the incipient rupture was not at the theore.
tical weakest point. It did not commence at or along the lon-
gitudinal seams, but began at the drop connection, and followed
along at the girth or * round-about seam. The boilers were
supported from u girder in the rear, and rested on a wall or
foundation in front. The peculiarity of the fracture indicated
the presence of some strain other than that caused by internal
pressure. 'The settling of the foundations has heen snggested,
and in studying the locations and surroundings, there appears
to be good grounds for such an opinion. The buildings are
located on a dock of ‘“ made ground,” driven thick with piley
80 as to secure a foundation. The chimney settled some time
ago, and it became necessary to fasten it to the walls of the
building by iron rods or straps to hold it in position. The
foundations of the engine have settled once or more, and it has
been necessary to relay or to readjust them. The boilers were
located outside the main building, and nearer the water’s edge
than either the chimnry or engine. Now, a slight settlement
of the foundations of the support at either end would cause a
strain that might ultimately result iu fracture, and the rupture,
once started, the rest is easily accounted for. It might be said

—————————

,4‘1
bave called the inspector’s attention to the boiler foundatioﬂf'
But those familiar with the business can readily see thatvy
would be no easy defect to discover, and the irflucnee ofht’f"ill
rains and high tides may have been an important element

the problem.” In forming a conelusion, these and other pvr?“.
bilities should be duly considered.— Manafucturer and Builde’

NEW NUT TAPPING MACHINE.

We give herewith perspective and plan views, also a 58
tional elevation, of a new and very efficient nut tapping ®%
chine made by Messrs. Howard, Brothers, Fredonia, N. X’
This machine has seven spindles, and its capacity is 8,000 n
per day of ten hours. he

The efficiency of this machine is sufficiently attested by b -
fact that alarge number of the most irportant railway cf’e
porations, car manufacturers, locomotive works, machiP
shops, agricultural tool manufacturers, iron works, etc, et¢”
in the country are using them. Some of these firms are usibg
as many as fifteen machines. s

This wachine runs seven taps with three different s ehé
and is so arranged that two of the taps may be run with &
fastest, two with the slowest, and three at the medium SPeehé
at the same time—the gearing being arranged to enable tl
operator to get the desired speed, for any given sized tap ; or %e
map be run at any of he three speeds, if so desired, by having t
necessary gears. By the substitution of the necessary geariB
— which is easily done—three, two, or one of the taps can
run ““left hand.”  The machine has a tight and loose pulley’
to accommodate itself under a main line or counter line.
neecessary oil is regularly supplied by graduating cocks,
device in itself a source of economy. 9

Of these machines two sizes are made, No. 1 and No-
No. 1 machine taps from one and one-half inches down to thle_
smallest size.  No. 2 taps from two inches down to the smal
est size. .

These machines are arranged so as to provide against 287
gumming, or obstructions in the sockets from the chips or O.llj
Tiie sockgts for holding the taps are made so that any tap Wld
fit and work in or on any spindle. The nuts, when ﬁmshen’
drop below the teeth of the tap, and when the tap is full it c#
be removed and replaced without stopping the machine.

With these machines nuts of the same or different sizes 87
be cut as ranidly as one man can pat them on and take t eu;
off the taps. The attendant ean be kept busy and at the salﬂe
timerun at a speed sufficiently slow to avoid destroying )
tap ; the motion or speed of the tap being within the contr
of the operator can be made fast or slow as desired ; and of
orany number of the taps may he used, as required. b-

Fuarther information in regard to these machines may be 0
tained by addressing Howard, Brothers, Fredonia, N. Y.

e O 4

PROTECTING IRON.

A new process for preserving iron is described by Les Mondes:
It consists in treating the casting with dilute hydrm*h!onf
acid, which dissolves a little of the metal and leaves a skiB (IJe
homogeneous graphite holding well to the iron. The artic
is then washed in a receiver with hot or cold water, or ¢00 9t
in steam, so as to remove completely the chloride of iron th;e
has been formed. Finally, the piece is allowed to dry in ¢
empty receiver, and a solution of caoutchouc, gutta-perchf" 0
gum resin in essence of petroleum is injected, and the solvel‘d
alterward evaporating leaves a hard and solid enamel on ® :
surface of the ironwork. Another plan is to keep the chlor!
of iron on the metal instead of washing it off, and to plup »
the piece into a bath of silicate and borate of soda. Thuéc
formed a silico-borate of iron, very hard and brilliant, Wh'd
tills the pores of the metal skin. As for the chlorine disengaget
it comhines with the soda to form chloride of sodium, whi¢
remains in the pickle.

e

. . . be
THF annual wire product of the United States is said t©
135,000 tons, and ot England 200,000 tons.

. is
JupcE MEN BY THEIR WORKS.—A man is judged in tg!;,
life by his works, and in this connection it nay not be moo
portune to add, that Dr. Swayne hus accomplished more ghaﬂ
through the medium of this Ointment for skin diseases tind
has the entire school of physicians combined. [t is an ill ¥177
that blows nobocy good.”  What the physicians have lost
Swayne has gained.

—— -

that the settling of the chimney and engine foundations should
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CRYSTALS.
'talli::g of the metals assume, under certain conditions, a cry-

Mo

OTm, and those partienlarly which are found native
quently as crystals, The Lattrobe nugget, at present
atura)] History Museum, is a magnificent instance of
of grld. Tt consists of natural golden cubes, welded,
ia ’emaer]:' together in one mass. Among the metals, bismuth
the dirr able for itg tendency to crystalize, and by following
Sbtain Ections given, a crystalline mass of bismuth is readily
e ake ghout a quarter of a pound of the commercial
Bunse&nd Melt it either in a small clean iron ladle or over a
the 1,“;11 lamp in poreelain crucible ; when quite melted, set
pe"fect]e Or crucible on a cold metal surface. Let it remain
to g idyfstl 1, and watch the bismuth carefully, until it is seen
STy ¥ Tound the edges, then quickly pour out the metal
lineg wivy ing liquid, and yon have the whole of the interior
Th more or less perfect cubical crystals of bismuth.
ey ape p¢ Striking peculiarity about these crystals, however.
the cnbe but skeleton crystals ; the lines forming the edges of
the qpvc? 8Te there, but there is a depression in each face of
Orygiar L8l evidently not as yet filled up. The growth of the
W8S arregted by pouring out the still liquid metal, and
80 4.7 ¢ ot only shown us the shape of bismuth erystals,
or the manner in which the crystal grows.
taly, T"Thoses of comparison, try now to make sulphur crys-
Ble, yei 30 this, melt down roll sulphur in the ladle or crouci-
it log, however, ‘5 very gentle heat, and not prolonging
the point at which the whole of the sulphur is
OW to cool in the same manmer as with hismuth,
mediatell 8 crust has formed over the surface, and then im-
Y bore two holes through with a red-hot wire, the one
19uid sulphur to run, and the other to admit air.
the sulphar still remaining liquid, aud eut carefully
Whole Dfe Upper crust with a penknife, remove it, and the
‘lnbnr-likthe Interior is interlaced with delicate needle-shaped,
€, crystals of sulphur. Here, then, are two sub-

Sceny

in th&frn
Crysta)q
i8¢

There is on

; all

Stap,,
e, OF widely different appearance and properties, both
fach In common this proverty of crystalizing, but with
Vatioy, tre 18 & definite shape. Further experiment and obser-
2 body €ach ug that the form of a crystal is as characteristic of
the W}i:s 80y other property it possesses. In the next paper
f eryg F]r Proposes to give further directions for the preparation
the ica % and hones to add sketches of crystals as viewed by
Toscope, — Jy, Jago, in Knowledge.

e o
o xA-I“TF'AC'I.'U:B,E OF GREEN TEA IN INDIA.

w ;:?“Fondent of the [adian Tew Guzctte says :
ke acture can be commenced as soon as the leaf is
p]llcki > Ot a3 it is more convenient to manufacture a day’s
to at once, the leaf plucked during the day is allowed
the leaf shed, spread out from two to four
“ eqep, and ig constantly turned over to prevent heating.
Kaygy ,manufacturing process is as follows: A large iron
A1, 36" diameter by 12 deep, is heated almost red

heq &bv:g:u ready is filled with green leaf, which is rapidly

L Bofy o to prevent burning, until it has become quite

€ Mass reduced to about half its former size. This
S about three minutes. Tt is then thrown on the
% and while the next panful is being prepared, is
id, tht e tea makers. As the leaf is perfectly soft and
. € mnmg is done in the same time as the panning
fre is any sun, the rolled leaf is then thinly
1t until it becomes a blackish green and is very
e touch ; or if cloudy is put in chalnces over char-
til in the same condition. It is then put into
Pans, 25” in diameter by 12” deep, which are
0 such a degree that the hand cannot be kept on
gy IR ayep o6 Pans are about half filled, and the leaf is kept
segﬂ Polledr until it has become quite soft again, when it is

Cong time When the day’s batch hus all been rolled a
"klnk gl‘ade'lthe small pans are filled to the brim, the heat
.ty ln:la 1y lowered, and the leaf is cooked, being con-
M.'"ost, d ed about as before for about four hours, when it is
L A the tonch, If a large quantity of the two classes
nop "ibed °T are required, it is then screwed up in bags as
hﬁr lhdeedy your correspondent, but this is not necessary
of 1% the 4 l“dVIS{IbIe at present, as the gunpowders do not
g Dich c]ame Prices »s young hyson and hyson, a quantity
%';y oy 1,0 2968 become gunpowder in the screwing. The tea
1 n Oreq 1, left for weeks in the bins before being classed and

Sess ¢
rling oy

(50&1 -X"to t
Sma])q, S Un

Only Irop
the i}:);ﬂt&d t

Ming’

in .“tTv}v]e will suppose that next process takes place next
© small pans should be heated to the extent of
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burning the hand if kept on the iron for a short time, and ‘
about half filled with the tea, which is worked rapidly from
side to side until it assumes a light greenish tint, which will
take about an hour and a half. It should then be classed,
fanned, and picked. Before being bagged for market, about
the same quantity is put into the pans, heated to the same
degree as before, and is again worked rapidly to and fro for
about two hours until it has assumed all the bloom it will
take—usually a whitish green ; but if the leaf is hard and old
when plucked, the color will turn out yellow green, and will
require coloring matter, usually pounded soapstone. 1t is in
this last panning that the coloring matter is put in, but I
believe that the Europeans in this district do not use it unless
requested to do so by the native buyers. It is easily detected
by taking a handful of unadulterated tea and breathing on it,
when it will be found that as the damp dies off the bloom will
return, but will entirely disappear in adulterated tea. _The
tea is then packed hot in 200 lb. bags composed of an inner
cloth and an outer gunny bag, and is dispatched in this state
to market, In heating the pans, wood 18 always used, and it
is quite as efficient as and much cheaper than charcoal.
e

AN INTERSTELLAR RESISTING MEDIUM.

0. Backlund recently made a brief report to the St. Peters-
burg Academy on his investigation of the hypothesis of a
resisting medium in]space, from which the Naturforscher
extracts the following : '

Encke’s hypothesis of a medium filling interstellar space has
met with no serious opposition from scientific men. Encke
himself thought that it received strong confirmation from the
theory of the comet that also bears his name. Asten, who has
continued the theory of these comets since 1848, advocated
Encke’s hypothesis, and believed that his results offered a still
stronger proof of the correctness of the hypothesis. Encke
first found that the periodic time of the comet referred to de-
creased by time proportional to the square of the time, and he
proposed this hypothesis : Interstellar (or interplanetary)
space is filled with some substance that gravitates toward the
sun, and its density decreases inversely as the square of the
distance ; it therefore offers resistance to the motion of the
heavenly bodies, which is proportional to the square of their
velocity. 1t can be proven mathematically that such a me-
diam must cause secular as well as periodical disturbances in
their mean motions and eccentricity, but only a periodical one
in the length of the perihelion. The period of the periodical
disturbance agrees with the orbit, but such a medium has no
effect on the inclination of the orbit or on the nodes.

Since Encke ouly took strictly into account the disturbance
that took place in its mean motion, and did not investigate
the periodical members of this disturbance, the theory of the
comet named after him afforded no proof of the correctness of
the hypothesis ; for, if we are to adhere to the existence of a
resisting medium, an infinite number of suppositions can be
made concerning the properties of this medium, all of which
shall fulfill the requirements mentioned.

An essential limitation of the possible number of hypothe-
ses has been established by Asten’s investigation, inasmuch ag
he independently deduced the secular disturbance in its mean
motion and eccentricity from the observation.

The results of my investigations regarding this resisting
medium are of a negative character, and can be summarized
as follows :

As yet the treatment of the theory of Encke’s comet hag
really proved nothing regarding the existence of a resisting
medium in space. .

If any one should succeed, on any hypothesis whatever, in
explaining the increased mean motion, and the decreased
eccentricity, during the interval between 1819 and 1848, so
simple a hypothesis will not suffice to explain the course of
the comet of 1865, inasmuch as the mean motion has very
probably changed since that time. After the phenomena from
1865 to 1881 have been fully worked out, and their relation
to former phenomena ascertained, it will probably be impos-
sible to tind out the nature of the hitherto unknown forces

acting upon comets.
i ———a O .

Tk diamond is highly electric, attracting light substances

when rubbed, and, after long exposure to the sun's rays,
becomes phosphorescent ia the dark.

IT is observed that trees in the peach gardens of France,
grafted on plum stock, ripen their fruit at least ten days earlier
than the same variety grafted on a peach stock.

= ————
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DESIGN FOR COTTAGE, COSTING $1,200.

The cottage shown on the opposite page was huilt near the
little village of Orangeburgh, S. C., for Dr. Dunois, of Hud-
son, N. Y. As will be seen by the plans, it is arranged for a
small famnily only. The kitchen and apartments for servants
are in another building, tastely arranged and close at hand--
a custom peculiar to the Southern States. As the house is
occupied but about two months during the winter, it has not
the completeness that cbaracterizes the owner’s house on the
Hudson. The large fire-place in the parlor for burning wood,
is a positive requirement in that latitude.

The piazza, 10 feet wide, which extends around the entire
building, is not shown on the floor plans. The manner of ear-
rying it the full height of the main building in the gables gives
a fine effect, while breaking the eaves takes away the monotory
of what would otherwise be a disagreeable roof.

The house stands well up from the ground on posts, which
are hidden by the open-work under the piazza. The frame is
of thorough balloon construction, and is finished inside with
Southern pine, except the trimmings. The roof is of shingies,
and painted. )

It is doubtful if a more commodious, comfortable or pretty
cottage conuld be built, at the same cost, than this would be
when handsomely painted in colors, heightened with occasional
vermilion chamfers, etc., the roof also coming in for a reason-
able amount of ornamentation. The cost was $1,200. The
arrangement of the interior can be readily modified to suit the
wants of our latitude.

The design is by J. A. Wood, architect, of 240 Broadway,
New York, who is now, among other work, completing at
Poughkeepsie, for Mr. Allen, proprietor of the Astor House,
the most ornamental and beautit‘u})cottage on the banks of the
Hudson. Some idea of the ornamentatian may be arrived at
from the number of colors and shades employed in decorating
the exterior, which is upwards of @ dozen and a half. The
effect is perfect, and nothing like 'it has ever before been at-
tempted.

Aotes and _(Slimxings_ -

Mr. E. Berliner, of Boston, Mass., says he finds that a
Planté battery is rapidly  formed” when 5 per cent of alcohol
is added to the ordipary acid solution. In practice he connects
both lead-plates to the carbon-pole of several Fuller cells, and
a carbon electrode to the zine-pole, thereby developing both
lead-plates simultaneously, The carbon electrode is subse-
quently removed and the lead-plates connected to different
electrodes. Ome hour is sufficient to create a heavy oxide sur-
face capable of taking a large charge.

A new lamp combining gas and electricity is said to have
given good results. A small strip of platinum foil is so arranged
in connection with the burner that when the gas is ignited
the platinum becomes heated, and then offers so much resis-
tance to a current of electricity that it becomes incandescent,
and in turn heats the gas to a high temperature. It is stated
that a light equal to 30 candles can be obtained from two cubic
feet of gas per hour when a small current is used in aid.

TN a paper recently read to the French Socicty of Civil Engi-
neers, M. Ccene expresses surprise that the Seine is not better
utilized for traffic between America and Funrope. Rouen with
its new quays, has had an increase in tonnage of merchandise
from 400,000 to 1,500,000 in five years, and is the fourth port
in France. But it should be made possible (M. Ceene holds)
for the large ships of modern build (some of them 5,000 tons)
to come to Romen : and the first thing to be done is to form,
in the bay of the Seine, an embankment of large size giving a
better direction to the principal channel of the estuary. The
estimated cost, 25 million francs, would be diminished by 15
millions for recovered land. An immense sheltered roadstead,
4,500 metres long by 2,200 broad, would be formed hefore the
rort of Havre capable of accommodating the largest fleets.

‘THE smallest circular saw in use is a tiny disk about the size
of a 5-cent piece nickel, which is employed for cutting the slits
in gold pens. They are about as thick as ordinary paper, and
revolve some 4,000 times per minute. Their high velocity
keeps them rigid, notwithstanding their extreme thinress.

A SELF WINDING CLOCK.

3
Mr. Dardenne’s self-winding clock may be considered to hﬁ'n
had a fair trial. A specimen clock was fixed at the Gare.
Nord terminus, Brussels, last September, due precaution >
taken to avoid tampering with it by affixing the Govern™.
seal. After six months’ trial it was found in perfect time
the Observatory clock. The clock is wound by a small 2né%
meter or windmill, which is, by a reversed train of multip;y":y
wheels, continually drawing over each wheel an endless ch"“;aop
one loop of which the clock-weight is supported. As thei b
hangs between the clock and the winding machine, the we g‘g
is continually drawing through the clock the slack ©%%
drawn up by the wind motor, and thus a constant motl‘;w.
maintained. A ratchet-wheel prevents the motor from bt
ing the wrong way, and whenever the weight is woun ot
up to the top the motion is checked by a friction brake 'w‘p
matically applied to the anemometer by the raised Welghth,s s
ing a lever. When the weight is fully raised the clock
sufficient store of energy to go for twenty-four hours.
D L

ELECTRIC LIGHTING AND STEAM HEATING.

Two great improvements in the busicess and domesti’ ocw'
nomy of New York city are being pushed with vigor.
are the Kdison electric light system and the steam-heaat,ic
system. By the former it is proposed to introduce elef o
lights into private and business houses to take the place ¢ %5
—such a prolific source of fires ; and by the second it ‘s,
tended to substitute steam for the great variety of heati®8 "
pliances now in use, this doing away with a fruitful gour it
danger. The electric light company has nearly complet? the
arrangements for lighting one district in the lower patt ©
city, and it is expected that the system will be in full oatipl
tion in that section by the first of July. The steam-he 410
company is engaged in putting down their pipes, en"“’g,ou’
wood to prevent condensation of steam, and the D“mi ]
streets that are rendered almost impassable by their operd ork
testify to the energy with which they are pushing theif Jo9%
By fall they expect to have their pipes laid in all th ui"’d
part of the city, and to be ready to supply steam as Téd
for heating or for motive power before *“ snow flies.”’

—— P -

IMPROVED PORTABLE ENGINE. o

In these engines the cylinder and steam chest are "’itdl‘
gether, the cross head guide is separate, which enabié o
manufacturers to do away with the heavy and unnecessa’S ‘s
iron bed plate ; the bearings are large and wide, reducfni 9
friction ; the eylinder is jacketed and covered with Russi® _ g
The crank shaft is double and extends beyond the beﬂ""f h¢
enough to receive a pulley on either side ; it is made?
best American forged iron. The guides are of an iPPs4¢
kind, and have very large bearing surface. The pump 1si o
en by an eccentric from the shaft, and is bolted to the, &«
the boiler and is accessible at all times. The heater 1%, gd
and well constructed. The governor is of an improve< . .,
and is so arranged that the speed of the engine can ¢ ahoﬂ"
while running. The boiler is made of the best AmericA™ "o
plate ; every sheet is tested to a tensile strain of 50,0 na b
the boilers are all tested to 200 pounds, and are fired 87
engine run before leaving the shon. . this"

A large wrought iron dome is placed on every boiler i 5},0"
greatly superior to those made of cast iron, as experl"'“cee Ly
that cast iron is liable to give way at any time under pl‘,'s vl
The stack of this engine is made of heavy iron, an )
durable and has a very efficient spark arrester. uﬂ"“,;

The engine and hoiler is mounted on a strong truck or ‘;,a P
the wheels have cast iron hubs , the axles are made f’ft b
refined wrought iron, and extend under the boiler with?
ohiectionable hends sometimes used. L oort?

The engine is also mounted on skids when it is unl“’po ,
to have it perfectly portable, dre® b

For further particulars in regard to this engine, ad )
manufacturers, Pheenix Foundry and Machine Compa?¥’
cuse, New Zork.

[

R e —— . Pgﬂ'.
THE report on the incandescent lamps exhibited 8t ﬂ;}.s:;;
Electrical Exhibition has been pnblished, and fro® °4 '
find that the maximum efficiency cannot be nssum“fl t(r:vS Iﬂ":,
300 candle-lights per horse-power of current. EdiS®T o #tg
takes the first place in these experiments ; but since 27 e
made considerable improvements have been effected 1

the other systems.
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g DISPUTED POINTS IN FOUNDRY BOOKKEEPING.

fom?g:,e Attention haglately been attracted to two questions in

ea] o7 Ol!kkeeping which, while simple enough to a practi-

&mgn;c'""tant, seem to have given rise to some discussion
1. p"*0ufactnrers. They are :

ang areo the debit of what account should ¢ discounts” go,

labg, they not as much a part of the cost of stoves as iron or

2,
ate aeschmﬂd the cost of patterns and flasks be charged in separ-
ly to ¢ ount and carried as part of the assets, or charged direct-
© eXpense account ¢

‘iderat'atter part of the first question is the one item for con-
8toy, slo - Are not discounts as much a part of the cost of
Perje, 29 1r0a or labor ? This question is one upon which ex-
Wity al] i, N30ufacturers may take opposite sides and argue

o Sincerity, the difference in their conclusions being for
uliltte,. 5t Part dependent upon the standpoint from which the
to 4" Viewed.  The term ‘“discounts” in the above connec-
Mg~ WEderstand to mean the amount deducted from a selling
3 i th tis quite customary in other lines of business as well
8o € Stove trade to sell goods at a certain price 30 days,
2pery;’n(:r €ven three months, with the understanding that

ifca.s » V Per cent., or some other deduction will be made
aftey dats Teceived within a certain specific number of days
the 1.07¢ Of invoice, The question which arises is, What is

_Xoodsat“'? of this deduction ? s it a part of the cost of the
a3 P:lrtr 1S 1t something of an entirely different nature? If it
L% " of the cost of the goods, it evidently should be charged
"Inp]estacrount Tepresenting the cost of production. In the
ebyy of 5Y:tem of bookkeeping this would be directly to the
%Q‘“lnt Derchandise or manufactures, or whatever the general
Bepy - 18 called representing the production of the establish-
the ode” 110\\'ever, this amount is not a part of the cost of
-ch‘“'"ed N Produced, it does not belong there, but should be
e ﬁ‘ls’ 10 51me auvcount represeuting the expense of conduct-
be ‘c"ess’ Or to an account ci'led by whatever name it may
It~} Stands for the cost of use of capital.
.‘b%lute(i‘em"n lot of stoves when manufactured are worth
l" ¥ 81,000 in the warehouse and are sold for that sum
Y88 ot '¢Te being no discount or deduction, the question
:‘."3 solq (2rise at all.  If, again, they, being still worth $1,000
t;:I’I)ly fo:r 31,100, with a discount of nominally 10 .per cent.,
® chay the burpose of reducing the bill to a fair cash basis,
:iecoumg:’ for the deduction evidently goes to the debit of the
]’K_ht, in .i¢h has received a credit in excess of what was
¥l woor‘]"[ to equalize matters. If, however, the goods
D orgep o1t $1,000, cash, are put at $1,000, 3 per cent. off,

Y 5

i
:e"ﬂ W “cOHVf;rt them into ready money because the con-
tl‘lken ing 8 capital, still another set of cond}tions must be
Of’Ow enouacco}mt. These several examples, it seems to us,
'hn °°‘reotgh llg_ht upon the suhject to indicate_the direction
br&se Cageg LO-UWion to the question. In considering each of
¢ the 800(’1 we have based our calculations on the actual value
0:“! of I)l'ods In the market. Nothing has been said about
ndln“ily Uction, and we would remark parenthetically, that
i,,p°" the'g “t.he cost of production has very little influence
N wl.at ce Ing price of goods in the market. The question
]ty, Cogt ¢ 40 1 get for my product ? Then, _How can [ reduce
&néﬂ Yery sgl to sell it at market rates and still make a profit ?
th, that th om that the order of these questions is reversed,
8 to a'3 Calculations are made, first, as to the cost and
gy e Selling price based upon a definite percentage of
'ket; tp°“ Cost. Given, a certain lot of goods ready for the
et 00n§y~ ave a certain value dependent upon geuneral
b““ e‘h‘ms. Any discount that is made from the price
Tay ey, 0“1 becomes therefore, one of two things : It is an
be ‘"ent, Meet the market or else a deduction to induce cash
'ce:h"ued Cause the cash is wanted., Theretore the account to
fa, 0t With the discount becomes either the merchandise

Ltﬂre inilot by

€cause the discount is a part of the cost of manu.

(YN t, auq “ause the credit received by it was originally too

m‘l"%unt Ust be reduced to equalize things ; or, it becomes

o ”‘}3, ,.e’p‘:r Interest account, called by whatever name it

rf.‘bltal ues?ntlng the price paid by the cotcern for the use
er8 apo ished by the purchaser of the goods.

Lty .
th‘::‘l.s of N :tt er discounts entering into the business trans-
oy

top, 10 ¢ founder, among which may be mentioned
m"y to g:ecﬁloﬂ with the purchase of pig iron. It iz cus-
Y iron at a certain figure, four months, with the

\

understanding that, if cash is paid, a discount will be made.
We have already referred to this question in the columns of
The Metal Worker, and have advanced the opinion that the
difference between the cash value of the material bought and
price paid for the four months was an interest charge. In
other words, it was the sum in which the concern wag paying
for the use of that much capital. It is recognized in the ac-
counts of the most advanced concerns that everything must be
reduced to a cash basis in order to obfain a common measure
of comparison. Take, for example, life insurance, which pro-
bably embraces the most scientific system of accounts and
values known at the present time. In it, it is customary to
reduce everything to a cash basis, in order to present state.
ments of results and actual conditions. In the question under
consideration, we think the true solution to the problem will
be found in estimating everything at a cash basis, and charg-
ing whatever difference there is between cash and the actual
amount paid to an account which represents the use of capital,
This rule is a broad one, and much might be said about it.
There are, however, various side issues that arise. The final
solution and the method adopted in any individual concern
will depend very much upon the ability of the accountant or
business manager to grasp some of the subtleties of business
calculations. Books of accounts are, in a certain semse, indi-
cations of compartive results rather than absolute statements.
For example, it makes very little difference to a proprietor at
the end of the year, whose net profits, for example, have been
$20,000, whether the amount has been actually earned in the
foundry, or whether a certain portion of it has been gained by
judicious manipulation in the way of purchases and sales. On
general principles he will assume that careful management in
the foundry has made some profit, and that careful business
manipulation has not only taken eare of that profit, but added
to it ; but just how much has come from either source, if he
be a man who manages upon general principles rather than
specific details, he will care very little. We hold, however,
that it is to the interest of every man to know just where he

is gaining and where he is Yosing, and to be able to analyze his
business in such a manner as to give particular attention to
those departments that most need his supervision.

The second question proposed above—should the cost of
pattern and flasks be charged in a separate account and car-
ried as part of the assets of the concern or should they be
charged directly to the expense account of the establishment ?
—Ils very easy of answer. It depends entirely upon the facts
of the case. At the end of a year’s business do the flasks, pat-
tern and follow-boards represent an actual value, -or do they
not ! Have they been entirely superseded, or will they still be
in use for the succeeding year's business ? Probably, in the
present state of trade, the middle ground is the safe one to
pursue. The constant change in styles ordinarily wipes out
the value of the patterns made each year. Whatever styles
are produced this year are calculated for this year’s business.
alone. S-mething else will be the leading style next year,
and so it goes. However the patterns which are produced this
year willhave some use in the business next Yyear, and possibly
the year following, even though they are not by any means
leaders. The question of repairs—the odd plates that are to
be furnished at some future time—must als» be taken into
consideration. The proper answer to the question therefore
becomes very simple of statement. Let each year’s business
bear that portion of the cost of patterns and flasks that proper.
ly belongs to it. Let a fair estimate be placed upon the put-
terns at the end of the year, and let the amount so determined
be entered upon the inventory, the balaunce of the cost being
borne by the current year's business. At best, this is only an
estimate, and since estimates are always liable to error, it is
well to err upon the safe side. Better make the value of the
patterns and fla ks remaining on hand too small than too large.
In no sense can they be considered desirable assets in case the
business is to be closed out. The value of patterns and flasks,
to the extent of a very large percentage, whatever the estimated
amount may be, depends upon the perpetuation of the business
under the same management. It is, therefore, simply a ques-
tion of accounts, partnership settlements, of a fair division of
cost between one yea.’s business and another, and the dis-
criminating business manager will see the problem clearly in
this light, and solve it accordingly. — Metal Worker.

et
BoruiNe POINT oF ZINC.—M. Tiolle has determined the

boiling point of zinc to be 9339, or very near the temperature
(932°) given by Becquerel.
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; AUTOMATIC BOILER FEEDER.
i The ngrratus we here illustrate takes its name from its in-

ventor, M. Edonard Fromentin, of Paris. It may be designa-

ted a water bottle feeder, and is made automatic by coupling
. two ‘““bottles,” as they are technically named, on to one
! and the same axis, on which they turn. The bottles are al-
ternately placed in communication with the boiler, through
the pipes connected to the former at both the top and bot-
tom of the latter, and thus a slight additional ;;lressnre only is
required to allow the water to pass freely into the boiler ; this
! s obtained by placing the apparatus slightly above the water
level, and thus utilizing the force due to gravity for that pur-
pose,

ny3.

Fug 1.

THE FROMENTIN AUTOMATIC BOILER FEEDER,
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Referring to the annexed illustrations it will be seen that
the Fromentin self-acting feeder cousists mainly of the two
pear-shaped bottles, circular in cross section, and each capable
of holding about 12 gallons of water, these two bottles being
connected to the central disk by means of two sets of pipes.
The pipes marked 2, 21, connected to the top of the bottles, are
those through which steam finds its way alternately into the
two bottles each time the apparatus moves or makes a stroke,
this taking place whenever the water level in the boiler is low-
er than it should be, or than the bottom end of the plunge, or
steam supply pipe inside the boiler. This steam supply pipe
finds an inlet to the apparatus at the top flange 11, Fig. 2; the
outlet for the non-condensed steam is at 14, this steam by
means of a wipe being led back into the water supply tank
and thus assisting in heating the cold supply water Y)efore it
goes into the bottles. The water supply inlet to the appara-
tus is at 13, and the outlet or delivery to boiler at 12, the water
pussing into the boiler through an ordinary check or back
pressure valve mounted close up to the boiler in the usual
manner ; the arrows shown at each of these passages in Fig. 2
indicate the direction taken by both steam and water.

The two disks on which the apparatus turns are represented
in Figs. 3 and 4, that shown by Fig 3 being stationary and
bolted down to the foundation plate, while that represented by
Fig. 4 is movable, the latter being that disk to which the two
bottles are connected by means of the pipes before mentioned.
Tu the fixed disk Fig. 3, and which receives at the back all the
flanges and connections, including both the water and steam
supply as well as the delivery to the boiler, there are, as is
seen, two distinct sets of ports, the top set being for steam and
those at the bottom for water ; the movement given to the ap-
paratus is just sufficient to open and close these ports.

The two cylinders, 18, 18, Fig. 1, contain water, and the
descent of the pistons in them is met with just sufficient resis-
tance to allow the loaded bottles to come down noiselessly and
and without knock ; the stroke is about 10 in., and is adjusted
by means of the pistons in these cataract cylinders. The ap-
paratus moves or makes one stroke on the average about every
three or four minutes, but its action being purely automatic
and its function to maintain a constant level, the number of
strokes in a given time must necessarily depend upon the rate
of evaporation.

The general action of the apparatus may be summed up
thus: for instance, in the above illustration we will sup-
pose the feeder has just moved or made a stroke in consequence
of the now lower bottle 1, Fig. 1, having while uppermost been

- filled (and thus become the heavier of the two) with water
from a small supply tank or from the town water service pipes,
while at the same time the opposite bottle 1;, Fig 1, while
lowest has been emptying a portion of its contents into the
boiler ; this state of things has, however, been now reversed,
and, as seen in Fig. 1, the bottle 1 is open to the boiler, and
the water level in the latter being slightly lowered by evapora-
tion, steam passes at once into the now full bottle up the pipe
2, and presses on the surface of the water with a force due to
the boiler pressure, the water gradually passing out of the
bottle by way of the pipe attached to the bottom of the sume
into the boiler through the delivery pipe and check valve, the
flow of the water frore the apparatus boilerwards being simply
due to gravity or to the elevation of the apparatus above the
level of the water line in the boiler—an elevation which need
not in any case exceed three feet.

1t may also be remarked that when the water level in the
boiler is at its maximum, or say when the lower end of the
plunge steam pipe is sealed, steam is then of course no longer
able to pass up the pipe into the bottles, this state of affairs
continuing until by evaporation the water level has again be-
come lowered sufficiently to unseal the pipe. It is while the
water is at the maximum level that certain returns of water
from the boiler take place back into that bottle then in commu-
nication with the boiler through either one or other of the two
steam pipes, 2, 21, attached to the bottles, the steam which
had previously found its way into the bottle having condensed
and left the latter partially empty, but the vacuous space being
soon filled up again by these rapid returns of water from the
boiler. This reversal of current through the pipes and the in-
termixture inside the bottle of the water of a higher tempera-
tuce direct from the boiler, with that already remaining in the
bottle is found by experience to be productive of the most
beneficial results, as it not only keeps all the ports, pipes,
bottles, etc., clean and free from all scale or deposit of any

tation in the boiler, the solids contained in the water bei?®
precipitated in the bottles under the action of a higher t€°
perature before admission to the boiler, and thus scaling of 1'1
crustation inside the boilers fitted with this apparatus being
is claimed, greatly diminished.— Engincering.

P
NEW ICE CUTTING MACHINE.

(See page 220.)

The enormous and very general consumption of ice for m“n:
facturing and domestic purposes has made ice harvestlng_oi,
of our great industries. Important as the ice crop is, I 46
extremely precarious, being controlled not only by the Va"‘aut,
forces of nature, but also by a great army of men, who &
gather, and store the ice for distribution and use. The 4
harvesters, like men employed in many other kinds of blls“’ebe
are liable to disaffection, and it has at times occurred that the
best ice of the season has been wasted in consequence ©
want of a force of men necesssry to secure it. ing

In view of the great amount of labor required in harvest! A
ice, and in view of the necessity for accomplishing it 8t 1
most favorable time, Mr. Chauncy A. Sager, of Valparaiso I’;er,
has devised a very ingenious and effsctive steam ice cut 9
which makes a longitudinal cut while the machine is 3dvsm.
cing, and at the same time making transverse cuts, thus for
ing cakes of suitable size for handling. the

The machine propels itself forward slowly, the engine at i
same time driving the saws. The saw making the 10118":11 of
nal cut is suspended on a long arm pivoted to the rear e0°
the machine on the axial line of the driving shaft, 80¢ ‘4
tending some little distance rearward, and is driven by o
or belt from the sheave on the driving shaft. g 8

At the side of the main frame of the machine there ! o
swinging frame supported from a countershaft journaled 10 wet
overhanging frame. The swinging frame carries at 1t3 1"“‘5
and free end a saw shaft, on which 1s secured the cross-.("“ttthe
saw, and which is provided with a key way, receiving 4
spline of the driving pulley, the shaft being free to move °/of
wise while the pulley remains in one position. On the €™y
the saw shaft is a sharp edged curved shoe, which engag®® end
ice, and is steadied by a rod extending from the forward the
of the swinging frame. Motion is communicated t° £iof
countershaft of the cross-cutting saw by means of miter g% %
and a shaft running lengthwise of the main frame of the o
chine. On the forward end of the shaft geared to the JoB2,
tudinal shaft there is a crank, which gives lateral mOh‘":vige
the swinging frame, and causes the saw to make the cros »
cut.

The motion of the saws is controlled by levers at the forw':b
end of the machine. The driving wheels are provide @
spikes to give them a firm hold on the ice, and the for®" of
axle of the machine is movable on a king bolt to per®
steering. ple ©

The two saws with their supporting frames are cap2”  of
being folded over on the machine when they are not in B¢
when the cutter is to be moved from one place to anothel .5

In operation the machine is propelled forward by the l': e 1%
of the engine, the saw at the rear is revolved, cutting ¢ a
longitudinally, at the same time the cross-cut saw is e“%ﬁo“
in the ice and the swinging frame receives lateral “’n:ef’
through its crank connection. “When the cross-cut sa¥ e e
the ice the sharp edged shoe engages the ice and preve" " yeb
cross-cutting saw raft from end motion while the sa¥ (Tuﬂlly
its cut. While this is being done the machine RT3’ “ihe
moves forward, causing the saw at the same time to M8~ " ;b
longitudinal cut which separates the ice into blocks #7ygs
transverse cuts are passed. When the cross-cutting $8% yicb
completed its excursion it has also compressed a spring ' ihd
carries the shaft and saw back to the point of sturting "bein&
saw is released from the ice either by running out or yu 1i0h
raised by cams provided for that purprse. The cross-C ; 4
saw is now ready for another cut, and the operation J!
seribed is repeated. . ots i

For gauging the distances between the longitudinal ¢ o DY
the ice and for facilitating the making of parallel cuts v xte“d’
chine is provided with a graduating gauge which ¢ "
downwardpfrom the under surface of the main frame. 4 W

This machine is capable of very rapid operation, ’l:s W
doubtless be appreciated by ice harvesters and deal®
know the value of time in ice harvesting seasons.

Further information in regard to this useful inven

tioB v

kind, but also lends material aid by way of preventing incrus- | be obtained by addressing the inventor as above.
) /
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™, THE GREAT BELL FOR ST. PAUL'S.
bOro: large

h bell manufactured by Messrs. Taylor, of Lough-
!ldog » “eicestershire, for St. Paul's Cathedral, arrived in
Iogg o0 on Monday, May 22, having been eleven days on the
The’co Wn by a traction-engine a hundred and fifteen miles.
Were L,{n'%tors for the safe conveyance of this ponderous bell
Derformess"s- Coles and Matthews, of Coventry, who have
Reay) ®d their task with entire success. The bell weighs
Bcire, JtVenteen tons, and stands above nine fect high, with
L} -vzl €rence of thirty feet at the rim. It was placed on a
he trtrony’ with low iron wheels of great width, the weight
o7 and bell together being not less than twenty-two
. traction-engine took the heavily-laden carriage in
ltore’d tot| er engine drew a covered van, or hut on wheels,
Or pe a?l' Jacks and engineers’ tools of all kinds, for raising
Of thiy "Ing the trolly, in case of need. Attached to the rear
ey g4 ravelling tool-house, which served also to shelter the
with b;{lg t, Was a cultivator, made for steam plowing, laden
Bettiy, ‘ler-plates, which could be laid down to assist in
SR g ¢ wheels of the trolly over soft ground. Last of all,
Ouc"& *shared tank, to supply the two engines in travers.
on ity where water might be scarce. The strange pro-
f Nortp ted great curiosity and wonder in the rural districts
Smg p1oBPtonshire, Bedfordshire, and [Hertfordshire. In
Wag piloaces the local volunteers’ band turned out. The bell
yele ated along the road by Mr. R. Coles, riding on a tri-
Tewgpy 14 accompanied by Mr. Taylor, with several London
a sp" correspondents and others. )
the ro.fim'day afternoon, having arrived near Highgate, on
London from Finchley, the bell was met by thousands of
W ™™ who came up the Archway Road to witness such
Gl‘eag N““l Spectacle. It was taken intothe coalyard of the
oy the orthern Railway at the Woodman Station, and was
%r]y Te tl!l Monday morning, when it was brought at an
“ight 0’0‘1" Into London, reaching St. Paul’s Churchyard at
°hitect Clock. The arrangements made by Mr. Penrose, ar-
for : 8 curveyor to the Dean and Chapter of St. Paul’s,
‘i'lcing i‘;‘"& the bell from its travelling-carriage and intro-
Q“thedr Within the south tower of the west front of the
ing "2 Were not the least remarkable part of the under-
the oory ¢ difficulty had been presented by the fact that
) and'"‘y into the tower proved too narrow by about 2
Degr the <olid stone walls had to be cut away on each side,
N with 8rouad, while the masonry above had to be shored
:P% at w‘ifilt care and ingenuity. Between this door and the
yhe, 8l ich the bell-carriage was drawn up, an elaborate
gy, s°pe had been constracted of beams 12 in. or 14 in.
egriy e taced with slabs of oak, rendered slippery by a
:"‘s ag of tallow and black lead. On to this slope the bell
tin, 888d by the force of ropes and crabs or windlasses, but
" a circular wooden disk, to which it was fastened.
oo, 88 thus enabled to slide slowly down in front of the
pMer o t: 38 then dragged up another short incline into the
toght of o O%er.  The machinery for lifting the bell to a
,:“ “cra}, ?,5 feet in the tower was very simple, consisting of
t}f"* twe ¢" from Woolwich Dockyard, each worked by four
b:““eh Ten gt eqch handle, to haul the ropes, 2} in. thick,
!xl°w. 'I‘hsene' of blocks and pulleys, two above and two
i;pe"t?dt ¢ operation would be done very slowly, but was
.taf‘ Clegy © be performed on Wednesday or Thursday. There
d Toage ipassage for the bell up the center of the winding
lt:fk' “ndnbthe tower. Its destined position is besi'e the
key the helow the present big bell of St. Paul’s, which
ours.— London llustrated News.

- . - —
i Thep, FRAUDULENT INFANT FOODS.
,::“d kgrie aboyt twenty European preparations styled infant
~ hing with that of Nestle, and at least twice as

tiOnmol. €an, all of which profess to furnish a complete
S while ¢ Infant during the first few months of its exis-
tiqg:' is bey Yet the conversion of starch into dextrine and
Y. The ;’ 04 the capacity of the untrained digestive func-
a, d"lch sim Xamination of thess with the microscope, assisted

gl“ten Ple tests ag iodine, which turus starch cells blue,

i‘l:‘:u (0!' albuminous) granulates yellow, has engaged the

a
lultzen?"m of Dr. Ephriam Cutter, of Cambridge, and
wk most mothers who have relied upon the
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extravagant pretenses set forth in the circulars of manufac-
turers.

Eliza McDonough who preseded Dr. Cutter in this field,
has been in a measure discredited ; but it appears that her
assertion—that the starch, so far from being transformed into
dextrine, was not sufficiently altered to render the recognition
of its source difficult, whether from wheat, rye, corn, or
barley—was strictly true, and that these pretentious foods are,
without exception, nearly valueless for dietetic purposes. All
of them consist of baked flour mainly, either alone or mixed
with sugar, milk, or salts. In some cases, the baking has
been very inadequately performed, and the doctor found one
that consisted merely of wheat and oats whose starch cells
were proximately in their natural condition.

The general result of Dr. Cutter's examination may be stated
in brief terins as follows : There was scarcely a single ome of
the so-called infant foods that contained a quantity of gluten
as large as that contained in ordinary wheat flour. That is to
say, a well-compounded wheat gruel is superior to any of them,
particularly when boiled with a little milk : and mothers are
in error who place the slightest dependence upon them. As
respects one very expensive article, professing to possess 270
parts in every 1,000 of phosphatic salts in connection with
gluten, Dr. Catter was unable to find any gluten at all. The
thing was nearly pure starch, sold at an exorbitant price as a
nerve and brain food and a great remedy for rickets. So all
through the list. Sometimes a trace of gluten was present ;
more frequently none at all. In one case there were 90 parts
of stareh to 10 of gluten ; but this was exceptional, and the
majority were less valuable, ounce for ounce, than ordinary
wheat flour. Considering the semi-philanthrophic pretensions
that have be:n put forth by the manufacturers of these foods
some of them sustained by the certificates of eminent physi-
cians, the report of Dr. Cutter is one of the dreariest com-
ments upon human nature that has receutly fallen under the
notice of the journalist. But if the revelations he has made
of fraud and pretense on the part of manufacturers in this field
shall gerve to protect mothers from farther betrayal and to
rescue infant life from quack articles of nuitriment, his work,
though giving a tremendous shack to our sensibilities and to
our faith in medical certificates, wiil not have been done in
vain—N. Y. Times.

CANADIAN EXPERIENCE WITH CATTLE.

The superintendent of the model farm at Guelph, gives as
below the results of some experiments male there in cattle
breeding :

1 A steady frosty winter is better than an open one in feed-
ing cattle.

2. Au average two or three year old steer will eat its own
weight of different materials in two weeks,

3. Two or three year old cattle will add one-third of a
pound more per day to their weight upon prepared hay and
roots than upon the same materials unprepared.

4. Tt is 30 per cent more profitable to premature and dispose
of fattening cattle at two years old than to keep them up to
three years.

5. There is no loss in feeding a cattle beast well upon a
variety of materials for the sake of manure alone.

6. Farmyard manure from well fed cattle three years old is
worth an average of $2.30 per ton.

7. A three year old cattle beast, well fed, will give at Jeast
one ton of manure every month of winter.

8. No cattle beast whatever will pay for the direct increase
t? fit.sdweight from the consumption of any kind or quantity
of food.

9. On an average it costs twelve cents for every additional
?ound of flesh added to the weight of a two or three year old

attening steer.

10. In Canada the market value of store cattle can be jn-
cre:ised 36 per cent during six months of finishing by good
feeding.

11. g]n order to secure a safe Eroﬁt, no store cattle beast,
well done to, can be sold at less than four and one.half cents
per pound (live weight).

12. In the fattening of wethers, to finish as shearings, the
Cotswold and Leicester grades can be made up to 200 pounnds,
the Oxford Down 180 pounds, and the South Down (grade)
166 pounds each, live weight.

13. A cow wintered upon two tons and a half of hay will
produce not far from five tons of manure, provided that she be
well littered and none of the excrements be wasted.

m——
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Cabinet Iahing.

FIRE-PROOF SUBSTANCES FOR FABRICS AND
WOODWORK.

As eurly as 1735 a patent was granted in England for “mak-
ing or preparing paper, linen, canvas, and such like sub-
stances, which will neither flame or retain fire.” The material
employed was a mixture of alum, borax, and copperas, of
which a strong solution was made, and the articles were dipped
in it. From time to time other substances have been suggest-
ed, until now the difficulty is not a lack of suitable material,
but rather a disposition on the part of the public to apply the
knowlcdge which we possess. ~Occasionally public attention
is drawn to the subject by the record of some serious accident
by fire, caused too often by the igniting of clothing, curtains,
or theatre scenery ; and in many directions spasmodic efforts
are made to encourage or compel the application of some fire-
proof material to these easy combu.tible substances. While
there is no real opposition from those who should take these
precautions, the matter of expense, and the feeling that such
accidents will never happen to us, lead to neglect and soon
entire forgetfulness of the subject, until brought to mind by
the next serious conflagration.

The burning of the Vienna theatre has raised the question
afresh as to what can be done for the protection of our private
dwellings and public buildings ; and a most commendable
effort is being made, both by private parties and by public
officials, to introduce and encourage some protective measures.

The theory of the use of fire-proof substances for fabrics,
woodwork, ete., is, to cover the combustible material with
some mineral matter which shall prevent the approach of
flames. It is practically impossible to render combustible
material incombustible ; but it is not difficult to so protect it
that it will only smoulder, and thus allow time for extin-
guishing the fire by other means.

The following is a list of the principal mineral substances
which have been suggested, and many of which have been
successfully employed for rendering fabrics and woodwork non-
inflammable: Alum, borax, sulphate of iron or co peras,
silicate of soda or soluble glass, sulphate and phosphate of
aminonia, tungstate of soda, sulphate of magnesium, sulphate
of lime, and asbestos preparations.

In 1859, at the request of Queen Victoria, Drs. Graiham,
Versmann and Oppenheim made an investigation to ascertain
what substance is most suitable for application to fabries to
render them non-inflammable. The conditions to be fulfilled
in this case are : 1st, that the salt shall not injure the strength
of the fabric ; 2nd, that it shall not stain or interfere with the
color ; 3rd, that it shall not leave the fabric when the latter is
washed, or, if this be the case, that it shall be easily applied
in the lanndry ; 4th, that it shall not interfere either with the
character of the finish or with the ease with which this finish
is produced ; 5th, that it shall be cheap ; 6th, that it shall be
efficient. No salt was found that would adhere to the fabric
and bear washing without injuring tl.e color. The salts experi-
mented with were phosphate of ammonia, a mixture of phos-
phate and chloride of ammonia, sulphate of ammonia, and
tungstate of soda. The phosphates, while efficient, were con-
sidered too expensive ; the sulphate of ammonia was found to
act injuriously upon the iron or ironing ; but the tungstate of
soda fulfilled all the conditions, and to-day is recognized as
the most suitable for family use. A solution is prepared by
dissolving the salt in water and diluting to a specific ravity
of 1.14, and then mixed with three per cent of phosphate of
soda. This latter salt is added to prevent the Tormation of
the bitungstate, which is much less soluble than the tungstate.
The goods are dipped in the solution just before starching,
after which they are ironed without difficulty. In some cases
the tungstate is mixed with the starch during the manufacture
of the latter; and where this preparation can be obtained it
saves the trouble of making the separate tungstate solution.

The objection to most of the substances which have been
recommended for application to fabrics is that they injure the
fibre or leave the goods harsh to the touch. Thisis true of
preparations containing borax, alum, or sulphate of mag-
nesia,

In the application of fire-proof substances to wood, the
conditions are more easily fulfille d; but for want of more care-
ful investigations in this particular dircction, no one substance
has been decided upon as greatly superior to others, if, indeed,
it could be shown that there was any material difference be-
tween several of the best.

e

[Jllle 1884‘
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One of the oldest fire-proof paints consists of 3 parts wood
ashes, and 1 part boiled linseed oil. ¢

Sieburger proposes to apply to the wood two coats of 8 hor
saturated solution, of 3 parts alum and 1 part copperas. Afte
drying, he applies a coat of dilute solution of coppe™®
thickened with potter’s clay to the consistency of paint. .

In one of the collieries of Westphalia, the following prepar®
tion has been successfully employed : 24 parts of sal-ammoni cé
1 part of white vitriol, 2 parts of joiner’s glue, 20 parts of 21
white and 30 parts of water. &

Silicate of soda, or soluble glass, has been recommender
Petera ‘employs 28 parts of the silicate in 100 parts of W"tea'
Gossage applies several coats of solution of silicate of 50 of
and finishes with a mixture of this solutior and sufficient
common whiting to make it about as thick as ordinary P’";,'
It is also recommended to apply to the wood three coats 0l
hot solution of the silicate of soda, having a strength of

The use of soluble glass has been objected to, on account of
its liability to effloresce ; but others do not find this obje(ﬂ?l"nza
and it appears that some study is necessary to obviate
difficulty, if it really exists. .

Perhaps the most promising material for applicatlon.ng
screens and woodwork is the asbestos paint, which is bi]xdi'
largely manufactured for this purpose. It consists of the 8 he
tion of finely-divided asbestos to the liquid material of b
paint. the
Some experiments recently made with this paint at "
Crystal Palace, London, show that it is well suited to Prot.e
from fire any inflammable material to which it may be app "
Among other experiments two miniature theatres were c‘t)os
structed, one of which had been painted with the asb"iﬂy
preparation, and the other nol. The unprotected one res 70
caught fire from the ignited shavings used, and in twe.n
minutes was in ruins ; whereas the one protected by the p&!
successfully resisted the flames. i

The Fire Department of this city have made some .expe
ments with the preparations of asbestos, both as paint .
woven into fabric. From the statements made, it &Ppero.
that the principal object sought was to have each theatre 'phill
vided with a stage curtain which should keep the flames W‘ttb,
the limits of the stage until the audience could leave %
building. Doubtless the experiments had otker obJectih,t
view ; but with regard to the one mentioned, we may say o0
it is a matter of great difficulty to fake a strong fabric 'cttle
taining much asbestos, on account of the short and bt if
fibre of this substance. Moreover, an asbestos curtaibs t
made, might not be kept in order, or, in case of fire, ™ he
not be lowered in time to confine the flames to the stage. cing
obvious remedy for any such difficulty consists in protec®
the screens, woodwork, and other inflammable material 8 &
the stage, by the asbestos paint, or some other ﬁre-pl‘oof l; .
paration. There does not appear, at present, to be any able
culty in applying the paint, and it is certainly more reaSO“‘
to take such measures as will prevent a fire in the first P ink
than to provide means of doubtful practicability for confini™®
the flames within certain limits after they are once started:
Santtary Engineer.

P e

HOW TO MAKE A SEVEN - FEET PEDESTAL PILASTEB
WITH THREE-PANEL BACK. is®
i

[The Cabinet Maker of London awarded to Mr. .W winh
Robinson of Dublin a prize of two guineas for the follo
description : | the

Having set out the work full size, proceed first te get 0¥ in.
top, which is a piece of inch stuff, 7ft. long, and shot to 2 t'e g
broad. This, when finished, has a 2-inch ovolo on the top me }
and an cighth bead sunk on the face edge. Get out 80 ¢ the
inch stuff, 44 in. wide, and line it up cn the under side Oin
top, letting the end lining run the same way of the B”f the
the top. Cross line the top also over the inside ends Ot P
pedestals : this and the back lining may be pine. Ne? ineb
ceed to get out the drawer frame. [t will be made © g1 b8
pine, and its extreme length. with its end facings out, to
6 ft. 5 in., and its extreme breadth from the outside of b’lcowar
the front edge of the top blade will be 1 ft. 104 in. ;'thef b
blade sets back 2 in. In getting out the cross rails © e
frame, frame a piece of 2 in. stuff, 5 in, wide at one end'e
ways the grain, and in putting the frame together let the o’
sides of the cross rails go next the centre drawer and t  rails
side respectively. When all is fitted, place the four cross

—

— ——
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8iq

e!;a“d shape all together, and leave them with the carver to
the ‘0ree flutes 5.16ths wide on each. Next proceed to get out
in, joedestals. Tlese are simply a frame, with the stiles of 2
the “ntling, with 2 4 in. cross framing, precisely as the door,
adg L2nels being § in. thick, and beveled in 1} in. from their
ingy ‘;ndCIean off the face of the panels, and finish off the mold-
1 let the polisher body them in.
nd o Beantime the framing can be got on with. The top
™ 1t°!§1 Tails ran across, and are framed into the pilasters
pi[aag"' Pleces, and the stiles are checked or sunk into the
Conpgq, Inch (see section of pedestal). The inner frame is
*enq ed with the outer frame by four short rails. Note: the
fra g’ﬂnels are framed in grooves, but the door panels are
frop th OF fastened in with beads. Having got the panels
the 1, € Polisher, frame the 1} in. framing together, and mitre
it bOdiogl'ngs in, ete., first having eleaned off the face, and got
and oo 10. Now proceed to frame the pilasters to the frames,
a]} oﬂ'.‘“ﬂg dovetailed the top and bottom to the ends, clean
Dater,, 204 let the carver flute them, and cut the elliptic

:s In the centers.

8tileg .. 208 May now be got out, and, of course, letting the

A: t“"l through. .

N he wolding forms the rebate for the panels, it will be

thay that the panels will be narrower by 5 16th on each edge

ing 1 Pedestal panels were, in consequence of mo groove
Ty 2 the stiles, etc.
o gl TWe may now be taken in hand, the drawer fronts fitted
8 Take, and the drawer sides fitted and shot to the proper
the f":)nte front dovetails being on the rake in order to take

8
0

the tout four blocks the same shape as the blocks between
pi]ast:a“'el's, and glue them on the end of the frame over the
fix th '8, as at B, Now get out two mock drawer fronts, and
bl&de:m between them, and face the frame to represent the
‘sunkover and under the drawer. (Note that the blades have
mah ad ou the center of their faces.) The plinth rails
o !;w e got out and fixed, asalso the bases of the pilasters.
Wide "ke_ the bases, get out a piece of cross grain stuff, 5} in.
g} iny Lin. thick. and about 2 fr. 2 in. wide, and run the
they, g along the edge, and then cut it in length, and fix
anq c;nea"lng their sides flush with the pilasters. The trays
ang pi arette drawer may now be made, the frame cleaned off,
The hoCe8 fitted on the fronts, etc., and carved as drapery.
the 1, 1188 0D the fronts of the drawers can then be carved, and
dryp,,. 8 head and angle brackets, and center ornament under
» linisheq, .
lNéveled 00r moldings may now be mitred in, and the p-nels
Pug on tg from the edge. Place the frame on the beunch, and
the Ped € Tunners for the drawers, and afterwards place it on
doop, -8tals and block it in its place. Now fit and hang the
Patg - 8nd let the carver have.them to cut the circular
3t the angles.
of gty § t}‘“} take the top, shoot the back edge, joint two pieces
moldin In. long by 24 in. wide at each end, and run the
t % plag through. These are to finish the top off level with
Cromeq 51288 back. The top and frame may now be finally
Flngs together, the drawers run and stopped, and their fit-
0, Joy, lit on. The carcase backs of the pedestals may be put
We . c0 and colored, and all given to the polisher.
frargqq O Proceed with the back. This is composed of three
eg the groundwork of which is 14 stuff ; the two outside
Dilagy,, . 'B¥€ their outside stiles faced on the outer edge by a
fthe ¢ % I0. square, and which projects 2 in. above the top
OUtsiga £1R€ to receive the carved urn F. The breadth of the
Xtrgq, 3Mes, including the pilasters, is 1 ft, 6 in. and the
Mo fras €It is 2 ft. 2 in. exclusive of the pilaster. These
!“”'ﬂu‘n €8 are faced with # in. stuff, and the beveled glass is
g the ¢d by a molding G. The pilasteris carved and fluted,
23in b entiled cornice then mitred round the top, showing
Table ll.ie: h A small console is placed at the bottom as a
18h,

f"“nhe nter frame is got out of the same stuff as the side
ug thli Viz., 1} in., and faced with # in. stuff. In getting
Bnjghey® frame, the breadth must § in, narrower than the
of the 8ize, in order to allow a side facing to hide the joint
o thiagro““d work and its front facing. The extreme height
Uiy, frame will be 3 fr. 9 in. and the extreme breadth 3 ft.
% the §, OW glue two pilasters 3 ft. 7 in. long by 2 in. square
Qut&id ace, ke‘?ping them flush on the top ends, also on the
of e ; 2nd on the faces of the two, glue two shaped pilasters
Toupq © telgth, byt only 2in. by 14 in. Mitre the cornice
Qe‘lt.e,’ Ja ud algo the necking H, and leave a break of 2in. at the

* This tablet is to be 34 in wide.

The edging of the facing on the center frame is a in. hollow.
Now get out the O G pediment, and fit the looping of drapery
to the urn, and give all ether carvings, etc., to the carver.
Having got all fitted, and the back offered to the top, give all
to the polisher, and when done screw the side panels to the
center panel, place on its face, and block in the silvered glass ;
put on the blind frames, then screw the job altogether. Screw
the brackets, pediment, etc., on, and see that the doors work
easily, and the locks are oiled. The doors may be hung with
cente, hinges, or with strong brass butts, 3 in long, let-
ting the knuckle stand 4in. past its centre of motion, and an
ornamental hinged plate screweds to the stile. Note that it is
always better to have the glass before finishing the sizht meas-
urements as the bevels can be matched to mitre with the mold.
ings, and a more even margin secured.

Fig. 1 . Front Elevation.
Fig. 2 . . Section through Left Pedestal.
Fig. 3 . . ‘ “ Center of Back.

The details are half real size, and can thus be easily en-
larged.

—— e ——

MIGRATORY birds, when fiying by night, are at an elevation
of from one to four miles above the earth’s surface.

IN the United States there are 1,942 establishments for the

manufacture of agricultural implements. They use $5,761,916
worth of timber a year.

BoY INVENTORS. —Some of the most important inventions
have been the work of mere boys. The invention of the valve
motion to the steam-engine was made by a boy. Watt left
the engine in a very incomplete condition, from the fact that
he had no way to open or cllz)se the valves except by means of
levers operated by the hand. He set up a large engine at one
of the mines, and a boy was hired to work these valve levers.
Although this was not hard work, yet it required his constant
attention. As he was working these levers he saw that parts
of the engine moved in the right direction, and at the exact
time that he had to open or close the valves. He procured a
strong cord, made one end fast to the proper part of the engine,
and the other end to the valve lever, and had the satisfaction
of seeing the engine move. off with perfect regularity of motion.
A short time after, the foreman came around and found the boy
playing marbles at the door. Looking nt the engine he soon
saw the ingenuity of the boy, and also the advantages of so
great an invention. Mr. Watt then carried out the boy’s in-
ventive genius in a practical form, and made the steam-engine
& perfect automatic working machine. —Manchester Times.

Do tHE CHINESE INVENT.—Heretofore it has been popularly
supposed that the Chinese invented the printing press, gun-
powder, and the mariner’s compress, The best authority seems
to deny them the honor of these inventions. The Count de
Gobineau, in his able ‘¢ History of the Diversity of the Races,”
absolutely lays it down that they had nothing to do with these
inventions. It is a well-known fact, says Senator Jones of
Nevada, that the Chinese have been in a state of general de-
cadence for the last 500 years. Their pottery, their porcelain,
and all their other arts are in a very low state compared to
what we know they were 500 years ago. They have been con-
stantly deteriorating in arts and manufactures. Prof. Draper,
on page 303 of his ‘Intellectual Development of Europe,”
says: ‘‘ The practical Arabs had not long been engaged in
those fascinating but wild pursuits when results of very great
importance began to appear. In a scientific point of view,
the discovery of the strong acids laid the foundation of che-
mistry ; in a political point of view, the invention of gun-
powder revolutionized the world.” Again, on page 352, * they,
that is the Arabs, also introduced inventions of a more curious
kind—gunpowder and artillery. The cannon they used ap-
pears to have been made of wrought iron. But perhaps they
wore than compensated for their evil contrivances by the in.
troduction of the mariner’s compass.” The late Mr. W. F.
Mayers, Chinese Secretary to the British Legation at Pekin,
a critical Chinese scholar, in vol. 6 of the Journal of the North
China Branch of the Royal Asiatic Society, page 82, treating
of the introduction and use of fire-arms among the Chinese,
says, after noting the Chinese authorities : ¢ As regards gun-
powder, therefore, it is concluded that, firstly, no proof of its
invention by the Chinese ca. be adduced ; secondly, there is
reason to believe that it may have been introduced from India
or Central Asia about the fifth or sixth centuries of our era.”

— Indusirial News. J
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THE GREAT ANT-EATER AND ITS YOUNG.

~— Aatural Fistory.

THE GREAT ANT-EATER AND ITS YOUNG.
BY 0. F. HOLDER.

t‘;gth:i S0t-eqterg (Myrmecophagide) form one of the most in-

‘ form. :g.famnies known to science, and comprise a number of

PR thetﬁ 88 their name indicates, gain a living by assaults

nong.—5,0f 8nts found in the conntries to which they are

| Sregt ant.q The largest and best known of the family is the

e eater, or ant-bear, which is covered with long,

! h?]" Tit hair, except the head, where it is short and

o O engpy & Very long and slender head, and a bushy black

th&"- Gigh:m"“‘ size and lengtn, the whole animal measuring

| o tail! feet from the tip of the snout to the extremity of
| %y g plantigrade, it stands lower on the hind le
is the case with bears and other quadrupe:

0 It hos four toes on the fore feet, the second

'0g provided with long, sharp-pointed, and tren-

i 80 that nothing upon which it has an opportuni-

ty of fastening can escape. The hind feet have five- toes,
furnished with short weak claws, resembling those of ordinary
quadrapeds. In the fore limbs we notice that the ultimate
phalanges of the toes, which support the claws, are so con-
structed as to allow the movements of the latter being restrict-
ed to flexion inwards ; and in order to maintain this position
there are powerful ligaments which keep the phalanges directed
toward the palm, and never allow the digits to be stretched
out in the manner of the plfntigrade carnivora. The relative
size and strength of the toes are also very significant in this
family ; in those which have five toes the central digit attains
an enormous bulk, while the outer pair are comparatively very
small. And, in order to afford adequate power for the digging
and burrowing propensities of these animals, the phalanges are
all closely connected together up to the base of the ultimate
phalange, converting the hand into a kind of trowel, similar
to that found in moles.

From what has been advanced, it will readily be remarked
that ant-eaters do not walk on the soles of their feet ; neither
do they tread on their strongly-curved toes, which would
damage the claws, but, in the fore feet at least—as may beseen
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by referring to the engraving—the anterior part of the body is
seen to rest entirely upon their outer edge ; and that part of
the hands thus subjected, as it were, to an unusual pressure,
is, in these creatures, supplied with an efficient callous pad to
protect the outer phalanges from injury.

The prevailing color is a deep gray, with a very broad band
of black running from the neck downward on each side of the
body ; its habits are slothful and solitary ; and it sleeps during
the greater part of the day. It lives entirely upon ants, to
procure which it epens their hills with its powerful crooked
claws, and draw its long flexible tongue, which is covered
with glutinous saliva, lightly over the swarms of insects who
flock from all quarters to defend their dwellings, It is a na-
tive of Brazil and Guiana.

It ceems almost incredible that so robust and powerful an
animal can procure sufficient sustenance from ants alone ; but
this is nothing strange to those vho are acquainted with the
tropical parts of America, and who have seen the immense
quantities of these insects, which swarm in all parts of the
country to that degree that their hills often almost touch one
another for miles together. The favorite resort for the great
ant-eaters is the low swampy savannas, along the banks of
rivers, and stagnant pools.

The enormous claws of the forelegs are terrible weapons.

Waterton records an instance of their power in his “Wander.
ings,” and in Brown’s ‘“Canoe Life in Guiana” there is a
similar account. He says: *“ We had not gone many miles
before the guide lost the path, and we all scattered to Jook for
it. In doing so, I almost walked on the top of a sleeping ant-
bear, which, springing up, sat on its hind legs, and grasped at
me with its huge fore claws. I sprang quickly to one side,
and thus escaped. Thinking that it was good eating, I shot
it, but the Indians saidthat it was not wholesome food, al-
though, from the great interest thzy took in seeing it killed,
I thought it was.” (Waterton says that its flesh is good
eating.)

These large ant-caters are very dangerous customers, and
have been known to kill men. Williams told me that an In-
dian, living near Roraima, was hunting in the forest to the
north of that mountain with some others, armed with his long
blow-pipe. In returning home, considerably in advance of
the rest of the party, it is supposed that he saw a young ant-
eater, and, taking it up in his arms, was esrrying it home,
when its mother gave chase, overtook, and killed him ; for,
when his companions came up, they found him lying dead on
his face in the embrace of the ant-bear, one of its large claws
having entered his heart. In the struggle he had managed to
stick his kuife behind his batk into the animal, which bled to
death, but not before the poor fellow had succumbed to its ter-
rible hug. It was evident that he had only heard the ant-
eater cowing when it was close upon him; and in turning
round to look, his blow-pipe got caught across the path in
front of him ; then, as he turned to run, it formed a bar to his
progress, and he fell over it as the animal seized him. So
firmly had the animal grappled him that to separate it from
the corpse the Indiaus had to cut off its fore legs.

It is very rarely that an opportunity offers .to observe in
this country the habits of one of these curious creatures, but
recently an ant-bear was brought here alive from South Ame-
rica, and on the pussage give birth to two young, which the
writer afterward saw, and watched with great interest their
movements about the mother. The poor creature fared badly
on the voyage to the United States, as the sailors were igno-
rant of the nature of the animal, and its curious appearance
impressed them with such a feeling of aversion that no one
could be found to approach the family of compulsory immi-
grants and they were only kept alive by the boiled eggs that
were tossed them by some of the more humane of the crew.
The little ones, as we saw them, were about a month or six
weeks old, and were perfect images of the mother, with the
exception that the tail was not so large in proportion to the
body, and the curiou- color markings were not so pronounced
as in the adult. As we approached the cage, nothing could be
seen but a bunch of coarse grizzly hair ; but a word from the
owner, and the enormous tail of the parent was raised, and the
young were seen. She was lying on her side, the young em.
bracing her abdomen, after the fashion of young monkeys,
and over all came the tail of the mother, shutting and in-
closing them like a lid, forming effective protection. As she
clumsily rose the young scrambled over and attained a position
on her back, clinging to her with their long claws, their bushy
tails in air, lost in the voluminous folds of the mother’s, that
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covered them even now as a canopy, being equally prote®
tive. -
At a word from the keeper, she came laboriously toward the
walking upon the outside of her sharply clawed feet, and ped
long noses of the entire family were presented and rub
against our hands with every demonstration of friendliness
The tongue is extremely Jong, and below its roots are ot
large glands that emit a glutinous secretion that is so €
tive in conveying the swarms of ants to its nouth. They ¥ ”
fed exclusively upon hard boiled eggs, upon which we w'est
informed they thrived. The climate, however, is 2g8i®).
them, and since our first visit one of the young has died, 88
the other will probably follow. o8
In the accompanying illustration the position of the yo¥
on the mother’s back is shown, where they presente
amusing spectacle. o8
The little ant-eater occurs also in Brazil and other cO'-mmro
of South America. Its habits are similar to those of its M°
powerful species. 8
Von Sack, in his “Voyage to Surinam,” gives an interesti??
account of the tame ones in his possession ; and, after descf“t
ing their characters, he tells us that the inhabitants of 2%,
country aver that when captured these animals cannot be
duced to eat, and only lick their paws after the fashion oth’
bear. “ When I obtained the first,” he says, ¢ [ sent 0 i
forest for a nest of ants, and during the interim I put into ch
cage some eggs, hone, milk, and meat, but it refused to “’“ni.
any of them. At length the ant’s nest arrived ; but the ncbﬁ
mal,did not pay the slightest attention to it either. BY orf
shape of its fore paws, which resemble nippers, and differ Y&+
much from those of all the other species of ant-eaters, I thov8
that this little creature might perhaps live on the nyml"bfe it
wasps, ete. I therefore brought it a wasp’s nest, and the”n
pulled out with its nippers the nympha from the nest ’:m
began to eat them with great eagerness, sitting in the postin;
of a squirrel. 1 showed this phenomenon to many of the pey
habitants, who all assured me that it was the first time t.qh.
had ever known that species of animal to take any noﬂ"!'t
ment. The ants with which I tried it were the large ter®!'y
upon which fowls are fed here.” According to Von Sack ®
most observers, the tail is employed as a prehensible Ofﬁ“"'in,
It is larger than the body, very stout and broad at its oris g
thickly clothed with short hairs, and much attenuated toW,‘;k’
the extremity. Generally speaking, the fur displays & thi 10"
soft, shining, woolly texture. The female, it is said, od
duces a single young one at a birth, although it is furnis
with four mamm:e, the
o the Old World the ant-eaters are represented by or ®
aard-vark and spiny ant-eater (Echidna hystriz), the lat
curious creature with a long, slender, toothless bill, w”’e'
patate armed with rows of strong sharp spines ; the tong® ile
similar to that of the great ant-eater of South America, “-olﬂ'
the body is covered with quills like a porcupine. It i8 .‘83,
mon in various parts of Australia, Port Moresby, New Gul“i
and quite recently a new species has been discovere
Northern New Guinea. 100K’
The aard-vark, a South African ant-eater, is a strang® “ipe
ing creature, and a very distinctive character is seen if ' ¢
head, which was leng-pointed ears ; while the tail, bemgﬂ,y
moderate length, not so long as the body, is very thick, ’0'; it
ed at the root, and densely clothed with hair. AltogEth i
is a stout, heavy animal, tge large bones of the neck, in P% ho
cular, demonstrating its strength in the cervical region. 0
fur, which is very scanty, is generally of a grayish-brownber,
lor.  The prrmanent teeth of the adult, twenty in numt]es“
have a simple form and structure, being made up of ro? ect
cylinders, those in front displaying a slightly flattened 88P ate
at the sides. Tt is rather larger than the common badg® ..
taining a length of upward of four feet. Its habits are ﬂ"cm.
nal, and it contructs large subterraneous burrows with €X' 4
ordinsty rapidity. It appears to live entirely upon ants med
for this purpose the tongue is largely developed, and 8%y
with a glutinous secretion It is not so long, however, ped
the true ant-eaters, while it is at the same time more.ﬂﬂtt:r \1
and attenuated. The aard-vark invariably fixes his wtt k
near to some large ants’ nests,which he ventures only to 8 [\
after dark. He isa timid creature, and does not moV in
from his burrow ; and when attacked, should he Sﬂcceehim
gaining access to his abode, it is next to impossible to &et P
out, for it is said he can burrow faster than his enemi€s " f
dig. According to those who have witnessed its me'ho_hill,
procuring food, the aard-vark, having approached an ant
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forth v«
to’:llllthh roceeds to scratch a small part of it, just sufficient
ant.h?]'i:° the introduction of its long, narrow snout. These

o Are sometimes three or four feet in height, and con-
tieq Yriads of insect inhabitants—strongly ensconced in fan-
“ f;cun‘ty complete !
a5¢e ere,’” observes Mr. Ogilby, ‘‘after having previously
doy, 8lned _that there is no danger of interruption, he lies
entr,’ 204 inserting his long slender tongue into the breach,
€ ants, which fly to defend their dwellings upon the
Ret entap ) 3!1(.1, mounting upon the tongue of the aard-vark,
%hole gled in the glutinous saliva and are swallowed by
pr%esss‘{ofes at a time. If uninterrupted he continues this
tlary, till he has satistied his appetite ; but on the slightest
botton - Hakes a precipitate retreat, and seeks security at the
Wiy of his subterranean dwelling. Hence it is that these
Which, :h“'e seldom seen, even in those parts of the country in
Paggip, ¢y are most numerous. Like other nocturnal animals,
they b% the greater part of their lives in sleeping and eating,
beWh 1c°me exceedingly fat, and their flesh is considered to
Olesome ang palatable food. The hind-quarters particu-

arm

hr]
estee;n_,, €0 cut jnto hams and dried, are held in great

%-c:ﬁr?l“e Some ants that these animals cannot face, and the
large, 8 fire ants of South America will put to flight the
R;‘s ant-bears, .
‘llim:]:y.'”}e who has handled the soft, velvety nose of those
age o RRCE mystery how they are able to withstand the
ey Attacks to which they are subjected. The rapid move-
of ity boltd € snake-like tongue, however, is probably the secret
s,

w
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_ Scientific Ttems,

In o

drizn"ew of the large us¢ now made of hempen straps for
Weinlg'ge”» means of transport, slaters’ chairs, etc., Herr
Str,,pslgf 38 recently made experiments with a variety of those
Mptay, Tom a manufactory in Halberstadt), with reference to
doyp)  While cotton siraps stretched abont 6 par cent., the
9, p: hempen ones stretched 11 per cent., and the four-fold
to Iy Cent. It appeared —(1) That Russian hemp is superior
“‘l‘celmn’ about 10 per cent.; (2) that cotton straps bear
Per gqd JOTe than half the breaking load of hempen straps
&rady, are millimetre of cross section. (3) Straps broke quite
Crack); Y one thread after another. There was first a slight
Dropert“&_ then the threads broke with distinct sound. This
Oftey, Y 18 valuable, as it insures great safety, if the straps are
lnadsi Sted. (4) The considerable uniformity of breaking
Tegula s f8¢h case proves that these straps can be woven of great

1y and perfection. (5) In use of the straps for slaters’

Chajy, n "
o ;uf 8d lifts, § t - 10-fold safety could be attained ; so that,
(not , 2verage, 0.4 kg. per square millimetre cross section
8ible loﬁgt‘"g vacant interstices may be taken as the permis-

Béa::? Mteresting physical methods were described at the

Taj of the French Academy on 5th June. One is for
diﬂiculltmng the specific heat of mineral substances, which it is
i to get in large mass. It is devised by MM. Thoulet
two 11, 831€e and is on the following principle :—Suppose
klk)wue"n°'i*1‘3(:l:ric junctions in two small tubes contain a
ting hspeeiﬁc gravity. The substance under examination
Q|

¢ lilated to a known temperature and put in one of the
of top 1€ deflection of the galvanometer measures the _rise
from 4 rature.  This result is compared with that obtained

t‘llpen Tbical substance—e. g., pure copper. Water or oil of
tal resmme Was the liquid used. A comparison of the numeri-
b '8 for seyeral minerals whose specific heat was heasured
the exgna“h, with the numbers got by that physicist, proves
gy, - 1€8 of the method. Again, a hygrometer, acting by
nlckelig: tion, was described by M. Crova. It consists ofa
R"onnm t} tube, brightly polished, interiorly, at one end with
]°°ka thg 4%, and at the other with a lens. The observer
' the e'°'1gh it towards a source of light, applying the lens
the ty ye. e air to be examined is drawn slowly through
he tube ;. tering and leaving by tubulures at the ends. Round
e tar, .2 cooling arrangement, a cylinder holding sulphide
trtached th"?“gh which air is passed. When the dew-point
l“be, the 3 riking changes occur in the interior aspect of the
°V'erine €W appearing as dark brown spots. By raising and
Snq °0u$ the temperature several times, these are made to go
{',l}idg t}?’ and g thermoweter-bulb being inserted in the sul-

lo})g 4.2¢ dew.point can be estimated very accurately., M.

\\d\escﬁi(:l: calorimeter.
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ELECTRICITY AS A MOTOR FOR AERIAL NAVIGATION.

M. Tissandier gives an account in La Nature of some ex-
periments which he has carried on in regard to the propulsion
of air ballons by electric motors. Since the commencement
of these experiments considerable progress has been made in
the construction of accumulators, but the Faure and Planté
accumulators, constructed by M. de Kabath, are of consider-
able weight in comparison with the work which they are eca-
pable of doing. It takes but little less than two hundred and
fifty kilogrammes of accumulators to produce one horse power.
It would not be impossible to construct special accumulators
much lighter and of large capacity, but without renouncing in
any manner the secondary batteries, M. Tissandier wishes to
take into account all that can be obtained from primary bat-
teries of great power. The batteries of large power are but
few, numbering three: the Bunsen, the Daniell, and the
bichromate of potash battery. The last is the most advanta-
geous in the present case.

After numerous experiments for determining the best com-
Fositiou for the exciting liquid, the nature of the jars, the
imit of thickness of the carbons and zincs, the number of the
latter in each element, finally to have a maximum power un-
der or below a minimum weight, M. Tissandier constructed a
model with a large surface, which has given preliminary satis-
factory results. The idea of this model was obtained from
seeing the bichromate batteries of M. Trouvé work in his
electrical boat, and the first experiments were made with four
Trouvé batteries.

The twenty-four elements, mounted in tension, put in mo-
tion a small Gramme motor of half a horse power. The work
produced measured wis 14 kilogrammeters per second
during one hour, and 10 kilogrammeters during the following
hour. The Gramme motor employed was not constructed to
work with thess batteries, and the experiment was made under
the wurst conditions, but it was demonstrated that the bichro-
mate batteries are much more constant than is generally
believed. The new model of battery is composed of an ebonite
trough, 5 millimeters thick, measuring 0°55 m. in length, 0°16
. in height, and about 0-14 m. in width In this trough are
placed vertically thirteen carbons and twelve amalgamated
zincs, arranged 1n alternation. The carbon plates are two and
8 half millimeters in thickness, the zinc plates about one milli-
meter. These plates are fixed to longitudinal bands of copper,
which are screwed upon the exterior edge of the ebonite trough.
Notwithstanding its lightness, the elements thus mounted are
very solid and may be shaken quite violently without the
carbons or zincs being deranged.

The ebonite vessel is furnished with an opening in the lower
part to admit a tube which, by the aid of a rubber pipe, com-
municates with a receiver containing the bichromate solution.
By raising or lowering this receiver above or below the battery
elements, the battery may be filled or emptied. The battery
contains about 4 liters of liquid strongly charged with bichro-
mate and sulphuric acid (the composition of the liquid, in
weight, is, water 100 parts, hichromate of potash 16, and sul-
phuric acid 37). The solution being very concentrated, the
electrical resistance is less. The electromotive force of this
battery is very variable, and may become considerable -when
the exterior resistance is very feeble. In an experiment per-
formed with a hot and very concentrated liquid, a mean cur-
rent of 110 ampéres was obtained during twenty minutes with
a difference of potential at the limit of 1'68 volts. This re-
presents transferable work equivalent to 18 kilogrammeters per
second. The boiling was so violent the liquid escaped outside
of the vessel and put an end to the experiment. .

This result may be obtained practically, but the returns
which may be depended upon in the normal condition of work
are favorable enough, and then the battery will be nearly
constant from one hour and a half to two hours. We give the
figures, from which one may form a correct idea of what may
be obtained. These are the mean figures obtained by a series
of experiments made upon variable resistances :

A battery of eighteen elements, arranged for tension, weighs
140 kilogrammes. Over a circuit of 0 54 ohm resistance it
gives a transferable electric encrgy of 135 kilogrammeters per
second for about one hour and a half with a current of 50 am-
péres. A motor adapted to this battery will yield better
results. The motor weighs about 50 kilogrammes'; the results
obtained are as follows :

With a weight of 200 kilogrammes, battery and motor, it
is possible to produce a continuous and constant work of 100
kilogrammeters per second during vne hour and a half.

— .
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ELECTRICAL PROPELLER FOR BALLOONS.

Some experiments already pertormed show that the: produc- | mounted upon a large stool (Fig. 2). The screw is wmpﬁ
10

tion of electricity may be prolonged : of two plane wings, formed of wooden frames, on which o
1st. By agitating the liquid ; this is facilitated by employ- | varnished with gum lac, is stretched in such a manne’ thes
ing communicating vessels ; form & smooth rigid surface, Slender bands of iron stre
2d. By adding new quantities of bichromate of potash to | the wooden arms, and small wires prevent the scré¥ , g
the warm and wasted liquid ; being put out of shape during its rotation. The wing? ,
3d. By protectinf the negative Plate. an inclination of about thirty-five degrees., The motof .
A battery of 18 ele

ments, weighing 140 kilogrammes — the | worked by a Faure accumulator, constructed by M. ReY pop’
weight of two men — will probably furnish for over two hours | The experiments were carried on in the Siemens wor mjﬁ

a work of from one and a quarter to one and a half horse power, With forty accumulators mounted in tension, the scre¥w mo“"

or the work of twelve to fifteen vigorous men. A similar bat- one hundred revolutions a miuute, the armature of the
tery with its motor may be easily carried by an elongated making one thousand. P3
ba?foon of small dimensions and of small diameter, and offer- Under these conditions it was easy to calculate by th:’ﬁ'
ing in consequence little resistance to the air. umn of air displaced, that the screw worked very eBe'¥.pe
: hile testing the power of the battery, M. Tissandier ex- cally. The current of air at from one to two meters fro®
i perimented with a screw attached to a dynamo-electric motor. apparatus w.s intense, and could be sensibly felt at & di8 sof!
| A screw of 2'80 m. in diameter was fixed to a small Siemens | of ten meters. This fact was authenticated at the Obser

dyname-electric machine, weighing 65 kilogrammes and ' where the system was exhibited.
L
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