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A HAND HELIOSTAT, FOR THE PURPOSE OF FLASH-
ING SUN SIGNALS FROM ON BOARD SHIP, OR ON
LAND, IN SUNNY CLIMATES.*

By Feparcis Gaurox, F.R.G.S8.

A FLaslt of sunlight from a looking-glass, of a fow inches in the
side, can be scen further than auy terrestrial object whatever ;
and the instrument sbout to be described shows how this
remarkable power may be utilised for the purposes of telegraphy.
Heliostats are used in all Glovernment surveys; their visibility
i woll known, both in clear weather and also in hagy atmosphers,

| and their utility is recognised in requiring no *“sky line J' they

were habitually employed by the Rusalsns, for telegraphio
Eurposes, during the late Crimean war, but all heliostats that

ave been hitherto used have been fixtures of large dimensions.
Comtnonly a shaded sereen is erected with an aporture in it, at
puany yards' distance from the signaller, who stationed himself
in snch n position that when he could see the play of his flash
about the hole in the screcn, he might be sure that some of the
rays which passed through it would be vigible a$ tho distant
station. At other times a polished ring was used for the same
purpose as the screen, but the principle was the same. The
jresent instrument dispenses sith all fixtures ; it 18 more portable
than a ship's teloscope, and ag manageable as a ship’s quadrant,
aud it can be made by ony carpenter who possosses a convex
spectacle lens of short focus, and a piece of the best kind of
looking glass. Tho glisa attached to tho heliostat is about
3 in. by 4} in., and therefore calculated to be scen at distances,
which ‘may be gathered from tho fact that a mirror, ons inch

snuare, is perfectly visible to the naked eye. in somewhat hazy

but sunny weather, st the distance of seven miles and a half, and
thstitshonu:i:rﬂlh.ntmd star at two miles.
Before describing the principle snd action of the hand hellostat
it wdlbepeouurytou‘phin.ln a fow words, tho peculiar
characteristio of the reflection of the sun's rays from a plane
mirror. If we take a small square looking-glass, and throw its
flash upon s wall two or three foet off, the shape of the flash will
be little different from  that of the mirror itself, in
peugoun-bnnt we direct it on an object three or fo ¢
off, the anglea of the flash will appear wﬂ'm ;b
fifteen or twenty yards it will appear falrly circular; and if we
nu.n.:fo to see It at fifty or:100 yards (which can only be effected
D e e onase 5 aark shadel st will sepeas ke
colour, but lying under a L 8] 88
mock fan, of almoat fdondeilly the sams 2fnpe and mixs a8 the
fan itself; and for all greater distances the appedrance remains
the same. In fact, whatever may be the lhm aize of the.
mirror, and whatevez tho Vlnegn.{u'!ty of the mt objests o
which its flash may be thrown, the ahapa and size of thal flash,
if it could be séen by ths signaller, would always sppear to him-
a8 oxactly equsl to that of the sun.” The flash forms a oo,
having the mirror and the signaller's at ity blunted apex,’
and baving its vertioal ual: {0 *that ‘sulitended by the
sun's diameter, Now if the eye could trace the appearance of
the mock suo on distant objects, it would be perfectly easy for s
person holding ‘a looking-glass to direct fts flash upon them
when and where he desired; but the hand heliostat requires no
mock sun to aid the direction of its itself supplies the
:Eyunnoo of a sun, which exactly overlies the very
¢ mock eun would be meen, supposing it became visible ; and
by bringing this image over the distant station in the fashion of.a.
sextant observation, the flash is directed thither, just as certalnly
ss if it had been the mock sun jtself which had gulded the

signaller’s aim. . ,

. The principle of the instrument ia nnsedhg.y&l‘lgplax Fig. 1
is intended to explain it, and Fig. 2 shows the ent openod
80 as to exhibit ita construction.

L, N, is a convex lens, orntheriphoemt out of ome, as

shown in Fig. 8, having & screen 8 attached to it, and adjusted to
its exnst focal distance. M is the mirror, seen in section in Fig. 1
(such as it woyld be, if a section were made of the instrament,
when in ﬁdhon). E is the position of the signaller’s eye.

It will be observed that the mirror flashes a few of its rays on
the lens and the rest of them out into spaoe, the eye looks partly
through the lens and partly free of it, the sixe of the pupil of
the eye admitting readily of this. Now, consider the rays repre-
sented in Fig. 1, which are supposed to be those from
some one dn:.l;&oint of the sun’s disc ; thoae that go into space
proceed in perallel lines towards some *vanishing point,” V.
Those that imp on the lens are ponverged, by its means, to
some point, X, on its surface. Now, of therays that are
in all directions from the bright speck at K, Yiona which impinge.
on the Jower part of the lens be rediiced, by means o;nft:
back again to an exact elism with the rays that first left
the mirror. Consequently, B will sea them as proceeding from
the vanishing point, V; and, by looking pertly free of the
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Tens, will be able to refer V to that one of the distant objeots of
the landscape with which it may happen to coincide. Now what
is true for any one point on the sun’s surface is true for every
point, and, consequently, instead of a spock of light being seen
at K, = disc is seen there; and a disc it is of exactly thg same
shape aud size as the sun itself ; and thia is the image which we
have spoken of as overlayiug tho arca of the mirror's flash with
the ubmost precision. Al the signaller has to do is to bring this
image down upon the distant ehip or station; he must turn the
mirror on ita axis, and rotate the instrument until he catebes the
gun's diso on the lens, and, when he has done ro, an inclination
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of the hand will supply the necessary contact. Each contact
makes a flash, and by vaing threo groups of flashes, consisting of
one, two, or threo flishes in ench group, any letter can be made;

by using two groups, any pumersl. The mirror should be of the
best plate-glass, or there will be an irregularity in the flash; a
common looking-glass is worthless for intelligible eignalling. It
is very important that the two sides of the glass should bo
ground parallel to one another, with reasonable aocuracy, else
each aurgnoe will reflect its mock sup ina different direction, and
they will form two separate and ovorlapping discs, of which only
the overlapped part is fully illuminated. When algnals are
made the flash ehould be allowed to dwell a quarter of a second
on the distant station, a rapid flash ia scarcely visible. The
brilliancy of the imnage should be toned down to & moderate
degroe, by pushing up the slide D; it diminishes the pencil of
raya that reach the lena. Caro must be takon that neither the
band nor the head interfere with the light that falls on or off the
mirror. It {8 perfectly to flash to within 12° of a poiut
exactly oppoite to the sun, by bolding the tube a short distance
from the eye. The utmost care should be taken in the adjust-
ment of the screen 8; it is the only adjustment in the instru-
ment, and should be made with the greatest precision, by com-
paring the precision of the image of the sun with that of the
mock sun ss watched upon a well seleated and distinct white
screen, properly shaded. 8 must be pushed backwards or for-
wards till the images coincide exactly, and then fixed firmly snd
permanently.
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