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are formed hy cutting half from each plate, a very simple matter
2% compared with cutting the three holes from an entire disk.

ne lateral holes are t1o and three-quarter inches long, and one
and three (uarter inches wide at the larger end,.and their sides
are nearly on radial lines extending from the center of the disk.

e central opening through which the sleeve, C, extends is
8pproximately circular, but is slightly elongated at ¢ ¢, to facili-
tate the remaval of the portion cut out. Of course the simplest
Way to get the glass iu'o the desired shape is to have a glazier
tut it with his diamond, but any one may do it with one of the
twenty.five cent steel roller glass cutters sold everywhere. The
disks of the machine represented were cut in this way, and the
Dotches in the semicircles of the fixed disk were cut with one of
these inexpensive yet useful tools, The only precaution necessary
10 cutting the notches is to make them rather flaring to permit
oF the removal of the piece after it is cnt.

The two halves ot the fixed disk are fastened together by two
elliptical pieces of glass cemented to the two halves, between the
Central and lateral openings. The cement used is the same ax

at above described, and 1t is applied in a similar manner. The
Cement known as ** stratena” answers very well for this purpose,
uﬂtln must have several days to dry before the machine can be

sed,

The edges of the glass around the apertures and along the
8fams should be varnished with the best quality of alcoholie
80ellac varnish to prevent the sccumulation of moisture.

aper imluctors, ¢, are attached to epposite sides of the aper-
t“"e}l glass by means of starch paste made by cooking starch
Until jt begins to thicken, and cooling it bef re it becomes clear,
. e., while it is still of wilky whiteness. These inductors are
Made of filter paper or of siugle thick drawing paper, and e> tend
rom the lateral openings or windows about one-third the distance
“tween the two windows in a circalar direction. The outer
€dyes of 1he inductors are arranged on a circle a little smaller than
the revolving disk. At the end of each inductor and upoun the
OL-posite sides of the glass are pasted picces, d, of gilt paper, which
broject into the window, and when dry are serrated, the points
of 1he teeth being on the center line of the windows.

In front of the revolving plate, B, two combs or collectors, E,
are supported upon glass columns hwving wooden bases and tops.

Nese combs are made of three-eighths inch brass tubing, the two
Pleces being fitted together aud fastened with solt solder. The
{:omts, which are simply bank pins, are driven into holes in the

Tass tubes three-eighths inch apart. The inner ends of the tubes
e(‘rlulng the combs are soldered to brass ball battons ; the outer
t'l 3 are inserted in wooden balls, from which wooden screws ex-

end backward to receive the deeply grooved wooden nuts, F,
Which hold the edges of the apertured disk, A. The points of

. tl|e comhbg each cover a spece 24 inches long, or about equal to

'e width of the paper inductors. Care should be taken to avoid
Ninging the inner ends of the combs nearer together than is
al 'Wlntgly necessary, and the outer point should be at least one-
:lghth inch from the periphery of the revolving plate. The points
\ 'ould be us near the face of the revolving glass as possible without
l"‘lchmg. The combs are clamped in place by wooden screws in
1¢ wouden tops of the glass standards.

¢ he outer ends of the tubies supporting the combs are fitted to

“} bes goldered in the large hollow balls. Through these balls the

1scharging rods slide with & gentle friction. The inner ends of

o e discharging rods are provided with spherical knobs, and their

Uter ends are fitted with wooden handles well varnished.

a € cross arm, @, instead of being supported from the center,

s; Usual with the apertured revolving plate, iselongated and bent

o 23S to enter the rear end of the tube which forms the bearing

l'e: the sleeve, C. It is split to create friction in the tubes to

hoﬁ;u 1t in position, and in addition to this the screw which

and 8 the tube in the post, D, passes through a Lole in the tube
"4 bears against the extension of the crossarm,

e he free end of the cross arm is carefully rounded, and the pins
tespond in number and position to those of the comb-, E.
€ cross arm when the machine is in use, is placed opposite
e euds of the paper inductors, ag shown in the illustration.

al hie lower edge of the apertured plate, A, Tests in an adjust-
b € Support on the table.

Wi‘:hbaxe of the machine is 13 inches wide by 14 inches long,

drivs an extension 9 inches long for receiving the standard of the

the {)ng, pu.ley, which is made adjustable ou the table to tighten
o elt, the table heing slotted to receive the screw projecting
to cn the standard, and the foot of the table answering as a nut
the 4mp the standard in any desired pcsition. The pulley on

ine Sleeva i 14 inch in diameter, and the driving pulley is 6

a o8 in diameter. Almobt any kiud of belting will answer, but
8ut string is preferable.

To complete the machine two condensers or small Leyden jars
are reqnired. These may vary in siza; in the :nachine shown
they are 2} inches in diameter and 6 inches high, ani are cover-
ed.on the inner and outer side with tin foil to within 3 inches of
the top, the starch paste before mentioned being used to fasten
the foil. The uncovered portion of the jar is varnished with
shellac. Ifjars of the desired form and proportion are not obtain-
able, bottles may be realdily cut by means ot a hot curved rod of
iron about une qaarter inch in diameter.

The condensers are placed outside the glass coloumns under
the tubes that support the combs, and a smull chain hanging on
each tube touches the tin foil lining of the jur.

The outer coatings of the jirs are connected by a small hrass
chain lying on the table. The plate, A, sheuld be pliced about
three-sixteenths of an inch from the plate, B, and it must be
turncd so that the edge of the windows to which the gilt paper
is attached is « xactly opposite the teeth of the combs, E.

To charge the machive the ends of the discharge rods are
brought into actual contact, and a piece of vulcanite, a gnarter
of an inch thick, 4 inches wide, and 10 or 12 inches long, is
rubbed with a catskin, a piece of flannel, or a piece of silk, and
applied to one of the paper inductors. At the same mnoment the
machine is turned toward the gilt paper points. A strons smell
of ozone and an ivcreased resistance to turning are the first indi-
cations of the successful chirging of the machine. Now, by
slowly separating the dixcharge rods the spark will pacs over an
increased distance until it is fully 6 inches long. To produce
the silent discharge all that is required is to remove the chain on
the table from one of the jars. No special directions are reqnired
as to the management ot the machine. A dry atwo-phere is
favorable to its action, and it must be kept free from dust.  Air
currents interfere with its operation ; therefore it should be used
in a room with the doors and windows shut.

I have so far described onlv one form of apertured plate. In
Fig. 3 is shown g form in which the disk has a central portion,
1§ inches wide, removed and the two parts are counected by
glass strips @ @ and b b, cemented in the manner already described
When this form of plate is used the combs must be inclined to
correspond to the direction of the edg-s to which the gilt paper
is attached. Fig. 5 shows the usual form of plate which requires
the aid of 1he glass cutter, as the holes cannot be readily wade
by one unused to operations of this kind.

THE EFFECT OF FREEZING ON PLANTS.

When frost sttacks plants to such an extent that ice is formed
in their tissues, says the Qardiner’s Chronicle, it has been ob-
served that the ice does not occur within the bags or cells of
which the plant is made up, but outside or between them. The
reason of this is probably becanse the contents of the cells are
thicker and denaer, and do not freeze so readily asdo the thinner
and more watery juices in the spaces between the cells. In this
wanner the essential part of the cell—so far as its lile actions
are concerned—the thick protoplasm, is less liable to injury.
Moreover, as a consequence of the low temperature, the watery
part of the cell-contents exudes from the interior through the
cell-walls and there freezes. The expansion which takes place
when water freexes, therefore, does not, at least in slight cases,
take place within the cell, where it would do mischiel by burst-
ing tEe cell-walls, but outside them, where there is more ro.m
to expand and less risk of tearing the tissurs. When the frost
is more severe the tissues do become torn,cracks and fissuers occur,
the protoplasm is killed, branches fall, leaves wither or rot, and
death ensues. But where the i1 jary is less, and especially where
the protoplasm is uninjured, when the thaw comes the ice outside
the cells becomes melted, and the water, by the power of d.ffu-
sion, passes once more through the cell-wall into its cavity, there
to mix again with the more drnse protoplasm. It is clear, then,
that the danger to plants from frost is proportionate to the
water they contain, Yf they are in an unripe, sappv condition
the danger is far greater than if they are comparatively dry and
at rest. Tubers and seeds, for instance, are specially adapted to
resist cold ; and how well they do 80 has been shown in the case
of wheat which germinated at home after hiving remained
thronghout the winter in the Arctic regions,—AMining and Scien-
tific Press.

——e e

THE correspondence between the distinguished astronomers,
Bessel and Ganse, has been issued under the auspices of the Prus-
sian Academy of Sciences. All but a few of the letters on scien-
tific subjects which passed between the two astronomers during a
period of forty years are included.




