




























































































MR. F, DARWIN ON LEAVES WITH REGARD TO LIGHT. 451

spindle of the klinostat, the other on the arbor of one of the clock-
wheels. This principle has several advantages. The spindle can
be instantly put out of gear by slackening the silk ; the plant
under observation can be at once removed without interfering
with the clockwork. Another good point in the construction of
the klinostat is that the plant is fixed to the free end of the
spindle, which projects beyond the bearings, instead of in the
middle ; the shading® of the plants, which occurs if the plants
are fixed to the middle of the spindle, can thus be avoided. As
the plant is connected with the motive power by a spindle (%,
fig. 13) only a centimeter in diameter, it can be covered with a
properly constructed glass case, by which the air in its neighbour-
hood can be kept damp, while the clockwork will be in the dry
air of the room. By means of a like arrangement I have kept
the klinostat going for many weeks out of doors, the clock-
work being in a box, the plant exposed to the open air. But
the special advantage of my brother’s design is the device by
which the centre of gravity of the plant can be made to coin-
cide with the axis of rotation of the machine, so that a very con-
siderable weight can be easily driven by the clock. The box in
which the plants are grown, or in which a flower-pot may be
eagily fixed, is shown at B (fig. 183). By means of a thumb-screw
th the box can be attached to the wooden plate pl, which in its
turn is fixed to the strong steel spindle (10 millim, diameter) #/,
‘which forms the axis of rotation of the machine. The box is a
cube, and can therefore be fixed in two positions, so that the
axis of the plant may be either parallel or perpendicular to the axis
of rotation (see fig. 17). The spindle £ turns at one end in a hole
in a piece of brass plate at the upper end of the wooden pillar or
support §. The other point of support of the spindle is supplied
by the brass friction-roller #7, which turns in a simple slot in the
wooden support s, the spindle being grooved at g to fit the wheel.
The two supports s and &' are fixed, 25'5 centim. apart, in the
wooden board 53, 40 centims. long. The board b5 projects
beyond the support s to give room for a heavy weight wz,
which may be used to counterbalance the weight of the plant if
required. The driving-force is supplied by a common American
watch-action clock ¢, on one of whose smaller wheel-arbors a
grooved pulley pis fixed. The pulley on the clock being then con-

% Bachs, loc. cit. p. 220,
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452 MR. F. DARWIN ON THE POSITION OF

nected with either of the grooved pulleys W or w, by means of a
driving-belt of silk ; the spindle of the klinostat can be kept in
rotation, either at the rate of one revolution in 20 minutes, or of
one revolution in half an hour.

Fig. 14.

...th

™  Fig. 14.—Elevation of the sup-
port, 8, &c., in a plane at right
angles to that of fig. 13,showing
the mode of bearing on the fric-
tion-wheel. The spindle with
its groove, g, is seen in section.
Lettering as in fig. 13, with the
exception of A, which is the edge
of the hole in m, and within
which is seen the disk (d in
fig. 16) which serves to clamp
the spindle in any eccentric
position desired.

‘When a plant growing in the box is fixed on the klinostat, it
bardly ever happens that the centre of gravity of the weight
coincides with the axis of rotation, so that the clock has to work
unequally in different parts of the rotation ; and if this inequality
in the distribution of the weight is at all large, the clock stops
altogether. But the klinostat devised by my brother has an ar-
rangement by which the position of the weight can be altered
until its centre of gravity coincides with the axis of rotation.
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Fig. 15.

Fig. 15.—Elevation of
the support, 8',&c.in the
plane at right angles to
fig. 13, to show the pul-
leys (W, w), the clock,
and driving-eord. Let~
tering as in fig. 13.

This arrangement is shown in section in
fig. 16. The end of the spindle % termi-
nates in a screw sc¢, which passes through
the boss ¢ and the disk-shaped plate d to
which d is united. As long as the end of °
the spindle does not press against the
brass plate n, the disk (carrying with it the 3
spindle) can slide about in any direction
parallel to » in a cylindrical cavity sp
sunk in the wooden plate pl, of which the
floor is formed by a brass plate #, and the
roof by the plate m. The latter plate is
firmly attached at its circumference to the
wooden disk p/, and is pierced in the centre
by the hole 2% The edges of this hole m
(% k) will thus limit the amount of sliding
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of the disk 4 in the space sp; and 4 centim. is in practice
found to be sufficient for the diameter of 2% If now the
screw sc is made to project through the disk and press against =,
the disk will be forced against the fixed plate m; and by
this means the spindle can be secured in an eccentric posi-
tion ; and thus the centre of gravity of the box and plant can be
brought into the axis of rotation. This is practically managed in
a simple manner. The screw is loosened just enough to allow
the disk d to be moved by the applica-
tion of a little force, and yet to support
the weight of the box without allowing
any slipping to occur. The plant is
allowed to assume its natural position,
which will be with the heaviest side
downwards; the box is then lifted by a
hand placed under it, so that the groove
g no longer touches the friction-roller,
and then the upper surface of theboss ¢
(fig. 16) is struck gently with a hammer
in a vertical direction. This displaces
the disk 4 slightly in the right direc- b T
tion; the spindle is then replaced on Fig. 17.—Elevation of part of
the wheel, and its state of balance is the klinostat in the same plane
. .. r . as fig. 13, showing the arrange-
again 1.;ested by giving }t a slight rota- ment by which a plant can be
tion with the hand; if it still has a ten- g g "4 ot ite axisis perpen-
dency to come to rest in a particular gicular to the axis of rotation
position, the vertical blows with the instead of parallel asin fig. 13,
hammer must be repeated until, when B, box with flower-pot and
the spindle is made to rotate, it has no plant; £, spindle; 3, portion
o of board on which instrument
ma,r_kfed tendency to come to rest in one . ds; s, the support.
position more than another. ‘

A few small points connected with the practical working of the
instrument may be mentioned. The clockis fixed to a wooden disk,
and this is fixed to the support &' by a screw R passing through

- the disk at a point close to its circumference (see fig. 15). Thus
the clock can rotate in a vertical plane, and can be fixed in any
desired position by means of the screw. . It is by this device
that the driving-belt of silk passing round p and w or W can be
rendered tighter or slacker with great ease; and a little expe-
rience soon shows the observer the necessary degree of tension.
If the spindle has been removed from its bearings, it is useful to

Fig. 17.
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know that before it is replaced and the driving-silk readjusted
the clock should always be stopped, which may be done by in-
serting a heavy bit of wire into the balance-wheel, the other end
of the wire resting on the board 45. If this is not done, two
accidents may occur, either the silk may get entangled in the
teeth of the wheels, or the clock may be forcibly stopped by touch-
ing one of the wheels in such a way that escapement becomes
fixed; and this never happens when the balance-wheel is stopped
as above described.

‘With this form of klinostat I have easily been able to keep a
box of earth and a plant weighing 1000 grams in constant rota-
tion with the certainty that it will not stop. By gearing a stronger
clock to the driving-wheels W or w, a very much heavier weight
could be easily driven.

On a Proliferous Condition of Verbascum nigrum, L.
By the Rev. GEorae HensLow, M.A., F.L.S,, F.G.8.

[Read November 18, 1880.]

(Prares XVI., XVIL)

TaE specimen to be described * was received from Mr. Marshall
of Ely, and agrees very closely in its malformations with a mon-
strous condition of Lysimachia Ephemerum,L.,described by Baillon
(Adansonis, t. iii. p. 310, pl. iv.). As in the latter, there are dif-
ferences between the malformed leaves on the lower and upper
parts, respectively, of the inflorescence. Thus the terminal por-
tion is much more diffuse than the lower part, while the central
stem bears numerous tufts of undeveloped and malformed flowers,
amongst which appear the elongated proliferous shoots proceed-
ing from the centres of flowers and occupying the position of
the axile placentas.

On the lower part of the stem there were very similar tufts of
buds ; but the flowers were often larger and mostly of a different
character, as will be seen by comparing Plates XVI. and XVII.,
and as will be explained below.

* Leaving town just as the specimen arrived, and consequently being unable
to examine it myself, I am indebted to Mrs. R. O. Barnard for the very careful
examination as well as for the illustrations of the uppermost portion of the in-
florescence and of the flowers borne by it. The lower part I placed in spirits,
and examined on my return.



