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least 3 feet forward from the light, so as
to prevent these lights from heing seen
across the how.

() A steam vessel when under way may carry
an additional white light similar in con-
struction to the light mentioned in
sub-division (a). These twolights shall be
so placed in line with the keel that one
shall be least 15 feet higher than the other,
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ARTICLE G. Whenever, as in the case of sinall
vessels under way during bad weather, the green and
red side lights cannot be fixed, these lights shall be
kept at hand lighted and 1eady for use; and shall, on
the approach of or to other vessels, he exhibited on
their respective sides in sufficient time to prevent
collision, in such manner as to make them most visible,
and so that the green light shall not be seen on the

and in such a position with reference to  port side, nor the red light on the starboard side, nor,
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if practicable, more than 2 points abaft the beam on
their respective sides.

To make the unse of these portable lights more
certuin and easy, the lanterns containing them shall
each be painted outside with the colour of the light
they respectively contain, and shall he provided with
proper screens.

ARTICLE 7. Steam vessels of less than 40, and
vessels under oars or sails of less thun 20 tons gross
toumage. respectively, and rowing hoats, when under
wiy, shall not be oblized o carry the lights mentioned
in Article 2 (a) (b} und (¢), but if they do not carry
them they shall be provided with the following
lights :—

1. Steam vessels of less than 40 tons shall carry:

{«) In the fore part of the vessel, or on or in
front of the funnel. where it cun best be
seen, and at a height above the gunwale
of not less than 9 feet. « bright white
light constructed and fixed as prescribed
in Article 2 (¢), and of such a character
as to be visible at o distunce of at least
2 miles.

(b) Green and red side-lights constructed and
fixed as prescribed in Article 2 (b) and {¢),
and of such i character as to be visible at
a distance of at least 1 mile, or a combined
lantern showing a green light and a red
light from right ahead to 2 points abaft
the beam on their respective sides. Such
lantern shall be ecarried not less than
3 feet below the white light.

2. Small steamboats, such as are carried by sea-
going vessels, may cairy the white light at
 less height than Y feet above the gunwale,
bhut it shall be carried above the combined
lantern, mentioned in sub-division 1 (b).

3. Vessels under ours or sails, of less than 20 tons,
shall have ready at hand a Lintern with a
green gliss on one side and a red glass on
the other, which, on the approach of or to
other vessels. shall be exhibited in sufficient
time to prevent collision, so that the green
light shull not be seen on the port side, nor
the red light on the starboard side.

4. Rowing boats, whether under oars or sail, shall
have ready at hand a lantern showing a
white light, which shall be temporarily
exhibited in sofficient time to prevent
collision.

The vessels referred to in this Article shall not be
ubliged to carry the lights preseribed by Article 4 (a),
and Article 11, Jast paragraph.

AnticLi 8. Pilot vessels. when enguged on their
station on pilotage duty, shall not show the lights
required for other vessels. hut shall cuarry a white light
at the muasthead, visible all round the horizon, and
shall also exhibit a flare-up light or flare-up lights at
short intervals, which shall never exceed fifteen
minutes,

On the near approach of or to other vessels they
shall have their side lights lighted, ready for nse, and
shall flash or show them at short intervitls, to indicate
the direction in which they are heading. but the green
light: shall not be shown on the port side, nor the red
light on the starboard side.

A pilot vessel of such a class as to he oblized to go
alongside of a vessel to put a pilot on board, may
show the white light instead of ecmrying it at the
masthend, and may, instead of the coloured lights
above mentioned, have at hand ready for use a lantern
with 2 green glass on the one side, and a red glass on
the aother, to be nsed ats preseribed above.

Pilot vessels when not engaged on their station on
pilotage duty, shall carry lights similar to those of
other vessels of their tonnage.®

tArTicLE 0.— Fishing vessels and fishing boats,

when under way and when not required by this Article
to carry or show the lights hereinafter specified, shall

* See alss belore the Schadule to the Order in Couneil of the
7th July 1897, which deals with the lights to be carried by
steam rilot vessels,

1 From Order in Couneil dated 4th April, 1904,

carry or show the lights prescribed for vessels of their
tonnage under way,

{a)} Open boats, by which is to be understood boats
not protected from the entry of sea water by
means of a continnous deck, when engaged
in any fishing at night with ontlying tackle
extending not more than 150 feet horizontally
from the bouat into the seaway, shall carry
one all-round white light.

Open boats, when fishing at night, with
outlying tackle extending more than 150 feet
hovizontally from the boat into the seaway,
shall earry one all-round white light, and in
addition, on approaching or being approached
Iy other vessels, shall show a second white
light at least 3 feet below the first light and
at a horizontal distance of at least 5 feet
away from it in the direction in which the
outlying tackle is attached.

(b) Vessels and boats, except open boats as defined
in sub-division («), when fishing with drift
nets, shall, so long as the nets are wholly or
partly in the water, carryntwo white lights
where they can best be seen.  Such lights shall
be placed so that the vertical distance between
them shall he not less than 6 feet and not
more than 15 feet, and so that the horizontal
distunce between them, measured in a line
with the keel, shall e not less than 5 feet

and not more than 10 feet. The lower of .

these two lights shall be in the direction of
the nets, and both of them shall be of such a
character as to show all round the horizon,
and to be visible at a distance of not less
than 3 miles.

Within the Aediterranean Sea and in the
seas bordering the coasts of Japan and
Korea sailing fishing vessels of less than
20 tons gross tonnage shall not be obliged to
carry the lower of these two lights; should
they, however, not carry it, they shall show
in the same position {in the direction of the
net or gear) a white light, visible at a
distance of not less than one sea mile, on the
approach of or to other vessels,

(c) Vessels and boats, exeept open hoats as defined
in sub.division (a), when line-fishing with
their Jines out und attached to or hauling
their lines, and when net at anchor, or
stationary within the meaning of sul-division
(h), shall carry the same lights as vessels
fishing with drift-nets. "When shooting lines,
or fishing with towing lines, they shall carry
the lights prescribed for a steam or sailing
vessel nnder way respectively.

Within the Mediterranean Sea and in the
seas bordering the coast of Jupun and
Korea sailing fishing vessels of less than
20 tons gross tonnage shall not be obliged to
carry the lower of these two lights; should
they, however, not carry it, they shall show
in the same position (in the direction of
the lines) i white light, visible at a
distance of not less than one sea mile on the
approach of or to other vessels.

{d) Vessels, when engaged in trawling, by which is
meant the dmgging of an apparatus along
the hottom of the sea—

1. If steam vessels. shall carry in the same
position as the white light mentioned in
Axticle 2 (a), a tricoloured lantern so con-
structed and fixed as to show a white light
from right ahead to two points on each bow,
and it green light and a red light over an
arc of the horizon from 2 points on each
bow to 2 points abaft the beam on the
starboard and port sides respectively; and
not less than 6 nor more than 12 feet below
the tricoloured lantern a white light in a
lantern, sc consiructed as to show a eclear
uniform and unbroken light all round the
horizon.

2. If sailing vessels, shall carry a white
licht in a lantern, so constructed as to show
a clear uniform and unbroken light all round
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the horizon, und shall also, on the approach
of or to other vessels, show where it can best
be seen, a white flare-up light or torch in
sufficient time to prevent collisinn.

All lights mentioned in subdivision (d)
1 and 2 shall be visible at a distance of at
least 2 miles,

(c) Oyster dredgers and other vessels fishing with
dredge mnets shall carry and show the same
lights as trawlers.

(f) Tishing vessels and fishing boats may at any
time use n flave-up light in addition to the
lights which they are by this Article required
to carry and show, and they may also use
working Hghts.

(y} Every fishing vessel and every fishing hoat
under 150 feet in length when at auchor,
shall exhibit & white light visible all round
the horizon at a distance of at least one
mile,

Ervery fishing vessel of 150 feet in length
or upwards, when at anchor, shall exhibit a
white light visible all round the horizon at
a distance of at least one mile, and shall
exhibit a second light as provided for vessels
of such length by Article 11,

Shounld any such vessel, whether under 150
feet in length, or of 150 feet in length or
upwards, be attached” to a net or other
fishing gear, she shall on the approach of
other vessels show an additional white light
at least 3 feet below the unchor light, and at
a horizontal distance of at least 5 feet away
from it in the direction of the net or gear.

(") ¥ a vessel or boat when fishing becomes
stationary in consequence of her gear gefting
fast to a rock or other obstruction she shall
in daytime haul down the day-signal required
by subdivision (%) ; af night show the light
or lights prescribed for a vessel at anchor;
and during fog, mist, falling snow, or heavy
riin-storms make the signal preseribed for
a vessel at anchor. {Sce subdivision (d)
and the last paragraph of Article 15.)

{7) In fog, mist, falling snow, or heavy rain-storms,
drift-net vessels attached to their nets, and
vessels when trawling, dredging or fishing
with any kind of drag-net, and vessels line
fishing with their lines out, shall, if of 20 tons
gross tonnage or upwards, respectively, at
intervals of not more than one minute make
a blast; if steam vessels, with the whistle or
syren, and if sailing vessels with the fog-
horn; each blast to be followed by ringing
the bell. Fishing vessels and boats of less
than 20 tons gross tonnage shall not be
obliged to give the above-mentioned signals;
but if they do not, they shall make some
other efficient sound signal at intervals of not
more than one minute.

(%) All vessels or boats fishing with nets or lines or

trawls, . when under way, shall in daytime
indicate their occupation to an approaching
vessel by displaying a basket or other
efficient signal where it can hest e seen. If
vessels or boats at anchor have their gear
out, they shall on the approach of other
vessels, show the same signal on the side on
which those vessels can pass.

The vessels required by this Article to carry or
show the lights hereinbefore specified shall not he
obliged to carry the lighis preseribed by Axticle 4 (a),
and the last paragraph of Article 11. '

ARTICLE 10. A vessel which is being overtaken by
another shall show from her stern to such last-mentioned
vessel a white light or a flare-up light.

The white light 1equired to be shown by this Article
may be fixed and carried in a lantern, but in such cse
the lantern shall be so constructed, fitted, and screened
that it shall throw an unbroken light over an arc of
the horizon of 12 points of the compass, viz., for six
points from right aft on each side of the vessel, so as
to be visible at a distance of at least one mile. Such
light shall be carried as nearly as practicable on the
same level as the side-lights.

ARTICLE 11. A vessel under 150 feet in length,
when at anchor, shall carry forwara, where it can best
be scen, but at a height not exceeding 20 feet above
the hull, & white licht in 2 lantern so constructed as to
show a clear, uniform, and unhroken light visible all
round the horizon at a distance of at least one mile.

A vessel of 150 feet or upwards in length, when at
anchor, shall carry in the forward part of the vessel, at
a height of not less than 20, and not exceeding 40 feet
above the hull, one such light. and at or near the stern
of the vessel, and at such a height that it shall be not
less than 15 feet lower than the forward light, another
such light.

The length of a vessel shall e deemed to be the
length appearing in her certificate of registry.

A vessel aground in or mear a fairway shall carry
the.above light or lights and the two red lights
preseribed by Axticle £ ().

ArticLE 12. Every vessel may, if necessary, in

order {oattract attention in addition to the lights which
she is by these rules required to carry, show a flare-up
light or use any detonating signal that cammot be
mistaken for a distress signal. :

AxTICLE 13. Nothing in these rules shall interfere
with the operation of any special rules made by the
Government of any nation with respect-to additional
station and signal lights for two or more ships of war
or for vessels sailing under convoy, or with the exhibi-
tion of recognition signals adopted by shipowners,
which have beenauthorised by their respective Govern-
ments and duly registered and published.

¥* * = *

2. ORDER 1IN ., COUNCIL OF 7ra JULY, 1897.

SCHEDULE.

Lights to be carried by Steam Pilot Vessels.

A steam pilot vessel exclusively employed for the
service of pilots licensed or certified by any pilotage
authority or the committee-of any pilotage district in
the United Kingdom when engaged on her station on
pilotage duty, and in British waters, and not at anchor,
shall in addition to the lights required for all pilot
boats, earry at a distance of eight feet below her white
masthead light a red light visible all round the horizon,
and of such a character as to be visible on a dark night
with a clear atmosphere at a distance of at least two
miles and also the coloured side lights required to he
carried by vessels when under way.

‘When engaged on her station on pilotage duty and
in British waters and at anchor, she shall carry in
addition to the light required for all pilot hoats the red
light above mentioned, but not the coloured side
lights. :

“ When not ‘engaged on her station on pilotage duty

she shall carry the same lights as other steam vessels.

0 5200
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No. 2.

(Handed in by Str Walter J. Howell, K.C.B.)

ExtracT FRoM THE Boarp oF TraDE INSTRUCTIONS AS TO THE SURVEY OF LIGHTS AND
Foc SiexaLs,

General.

* * #* *

11. Application of Instructions.—Lights fitted prior
to 1896 need not comply in every detail with the
following instructions, but no lights are to be passed
if it is clear that they do not comply with the regula-
tions, and it should be borne in mind that unless
burners of good design, and lenses of good form and
quality, and coloured slides, such as will not unduly
obstruct the light are used, lamps may not show a
light for the required distance.

12. Electric ILights—Excent where otherwise
stated or where the context implies otherwise, the
instruetions reluting to lanterns in which oil is hurned
apply equally to those in which the electric light is
used. Qil lnmps must always be provided in addition

. to fittings for electric light. In the case of masthead

lights, owing to the difficulty of changing the fittings
at sea, there must always be a separate luntern ; in the
case of side lights the provision of separate lanterns
should be encouraged as much as possible, but if the
owners supply lanterns with alternative fittings, they
should not be objected fo if the requirements as to
position of the light, screening, colour of lens, venti-
lation of lantern, &c., are fully complied with.

The power of the masthead light should not be
such as to give it the character or appearance of a
shore light; a white light, if too strong, may be
misleading and a source of danger to approaching
ships.

p.A_ll incandescent electric lights should be examined
to see that the candle power has not been unduly
reduced by the blackening of the hulb, or otherwise.

13. Acetylene—There is nothing in the collision
regulations to prevent the use of acetylene gas for
ships’ lights, provided the lights are in all respects
such as are required by the regulations, and proper
precautions are taken with regard to the storage and
use of the carbide of caleinm. Unless, however, it can
be shown that the lamps are thoroughly reliable, oil
Tumps should be provided in addition, and the surveyors
should see that these comply with the regulations,

Side Lights.

14. Lanferns.—The width of the back and side of the
lantern should not be less than mine inches, and the
height should not be less ihan eleven inches.

The passages for the udmission of air to the
interior of the lantern should have ample area, and be
so arranged that the flame of the lamp will not be
extinguished or caused to smoke by the wind or motion
of the vessel in rough weather. The lantern should be
constructed in such a manner as to preclude the
possibility of spray or broken water obtaining access to
its interior in such quantity as to interfere in any way
with the efficiency of the light. 7

The arm or bracket by which the lantern is clamped
to the screen should not be less than % inch in thick-
ness by two inches in breadth; it should be a fairly
good fit in the socket of the lantern. and be secured in
such o manner that the tightening of the elumping
serew will bring the side of the lantern parmllel with
the side of the screen. The clamping screw should be
brass, T-shaped. nnd not less than 2 inch in diameter,
or preferably the lantern should be cleated to the
screen top and bottom.

15. Lenscs.—The lenses should be made of crown

“or fiint glass, highly polished. and free from air-

bubbles or other visible defects. Pluno-convex and
dioptric lenses” should be made as thin as practicable
consistently with efficiency and durability.

In order to insure the light being equally visible at
all the required angles, it is desiruble—

{1) that the lense should be the arc of a circle,
and

3) that the radius which describes it should be
measured from the eentre of the flume, s0 as
to insure the latter being horizontally equi-
distant from every puart of the lens. The
Iength of the radius may be ascertained fromn
the formula :

vt
| —g—=r
Where a = half the chord of any portion of the
are.
v = the versed sine corresponding to that
chord.
r = radius.

The lens should embrace an angle of not less than
120° and its height must, in no case, be less than the
length of the radius.

The curvature of the outer face of plano-convex
lenses and of the respective parts of the outer face of
dioptric lenses should be such as to give the desired
concentration of the 1ays of light, subject to the
condition that the light must be visible in a clear
atmosphere on a dark night at a distance of at least
one sei mile, when the lamp is heeled 20° either ahove
or below the horizontal plane.

In sailing vessels and fishing smacks, from 10° to

15° would he sufficient, but as there is no difficulty in-

manufeacturing lamps which shall have a vertical
divergence of 20° and still show the distance required
by the regulations, it is desirabie that they shonid all
be uniform in this respect.

Lenses having vertical corrugations or ridges on
their inner surfaces are objectionable, as the effect of
these corrugations is to cut up and obstruet the light,
and to rob the coloured lights of their distinctive
¢olour when seen from certain positions. ‘These lenses
should, therefore, not he passed in the case of side
lights. -

 Lenses of unusual pattern, unless they have heen
already approved, should, in all instances, be submitted
to the Board. .

Side lights, unless supplied and passed before the
1st May 1901, should not be allowed if fitted with
vertical metal bars on the face of the lens.

16. Colour.—It is important that side lights should
be of the right shade of colour, and patterns of red
and green glass of two different tints have been sent

to each distriet for the gunidance of the Surveyors.

A speciul shade of green s also been sent for electric
lights. : :

- In the case of oil lamps, lenses, or slides of the
same tint as either of the stundard glasses or of uny
intermediate tint may be passed as regards coleour.

In the case of eleciric lights, the use of lamps of
more than 32 candle power shmld be discouraged, as
they may affect the colour. The proper shade of
green will probably lie between the darker of the two
standard tints and the special electrie tint; red lenses
or slides of the darker of the two stamndard tints or
of a shade intermediate befween the two colours will
be found to give a good colour.

In all cases a pruactical test should he made to
determine the colour, and as slides und lenses of good
colour may he defeclive tramsmitters of light, the
surveyor should he satisfied that the lights have the
required visibility. If possible, the lights should be
compared, both as regards colour and visibility, with
lights which are known to comply with the regulations.
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Lenses coloured throughout absorb much of the
light, and should be discouraged; lenses which have
a film of colouring matter on the inside smface ouly
have also frequently been found not to he satisfactory;
and white lenses with good coloured glass slides
behind themn are, in all cases, to be preferred. Coloured
chimneys should not be passed.

17. Coloured Slides—Snitable means should be
provided for keeping the coloured slides in their proper
position, and for preventing the door of the lantern
being closed when the slide is displaced. Provision
should also be made to prevent the port and starboard
slides being interchanged, and lLights in which the
green and red slides are interchangeable should not
be passed. A spare set of slides should be provided
for each pair of lights, and it is desirable that all
slides should, whenever possible, be set in a mmetal
mounting to prevent breakage. :

18. Cisterns—The cistern of the lamp should con-
tain sufficient oil tolast for at least 16 hours ; it should
not intercept any of the rays that would otherwise fall
on the lower half of the lens; and its height should be
such that the most luminous part of the flame will
be level with the centre of the lens. The centre of the
wick, or system of wicks, should coincide with the
centre of curvature of the inner face of the lens; and
the base of the Iamp should be se mxrranged, constructed,
and fitted in the lantern as to render it practically
impossible for the lamp to be accidentally or carelessly
placed in, or to shift to, any position other than that
which it would occeupy when the foregoing condifions
are fulfilled.

‘When two lamps, one for paraffin and the other for
colza, are supplied with a lantern, the base plate of the
lamps should be alike, and should oceupy the same
position in the lanfern when the lamps are in their
proper place. Lanterns with means for placing the

. lamps at different heights should not be passed. The

same lamp should not.he passed for Dboth paraffin and
colza.

19. Wicks—Where single flat wicks are used, they
should in the case of paraftin lamps be not less than
1 inch, and in the case of colza lamps not less than
13 inches, nor -more than 2 imches, in DLreadth
measured at right angles to the fore-and-aft line of
the ship. The wick-holder in the case of 1-inch single
flat wicks must always be at right angles to the fore-
and-aft line of the ship. In the case of wicks of
greater breadth than 1 inch, the wick-holder may be
placed at uny angle desired, so long as the breadth,
when measured at right amgles to the fore-und-aft line
of the ship, is not less than 1 inch nor more than
2 inches. Meansshould be provided for preventing the
wick-holder from being accidentally or carelessly put
in, or moved to, any other position than that required
by this instruction. The same rule should be followed
in the case of the filaments of electric lights, the
breadth of the filaments being taken as between the
extreme edges of their curves.

Circular wicks have heen found to give good results
in oil and paraffin lamps, and wicks of this deseription
for use in paraffin lamps may be accepted if they are
not less than £ inch diameter outside. Duplex
burners, if of an efficient pattern, have the same effect
as cirenlar wicks, and may be so regarded.

Corduroy wicks have lheen tested and found
unsatisfactory, and should not be passed by the
Surveyors,

90. Chimneys.—In the case of paraffin lamps the

use of glass chimneys, either of the ordinary or

improved cone form, is sirongly recommended, as it
has been found that ordinary wedge burners without
chimneys do not in muany cases show a light for the
distance required by the collision regulations. When
chimneys are not fitted, special steps should be taken
to see that the required range of light is obtained.
Ordinary wedge burners, if only 1 inch wide, should not
in future Dbe passed in new lamps unless it is
demonstrated by actual trial that the light will be
visible for the required distance, Chinmeys should be
of plain white glass of the best quality and form, and
there should be at least five spare ones on board for
each lamp carried. As stated above, coloured chimneys
should not be passed for side lights.

21. Reflectors—A  substantial metal spherieal
reflector, silver-plated and highly polished, should be
fitted to each lamp. Iis horizomal axis should be in
the same plane as the horizontal axis of the lens, and
the radius which deseribes the arc should be measured
from the centre of the flame, the length of the radius
being ascertained in the same manmer as that of the
lens, 7.e., :

a2
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If these instructions are complied with, the centre
of curvature of the lens, the centre of curvature of the
reflector, and the centre of the flame will coineide.,

The reflectors should not he so small that a line
drawn from any part of the lens through the centre of
the flame will fail to fall on their swface, and they
should never be so large as to intercept any of the
direct rays falling on the lens.

Means should be provided for preventing the lamp
from being placed in the lantern with the reflector
shipped, but not in its proper position.

92, Sereens—The screens of side lights, the length
of which should never be less than 36 inches from the
flame to the chock or its equivalent, are always to be
placed parallel to the line of keel, and the lights so
screened that the forward edge of the screen, or chock
on if, shall be in a line parallel to the keel with the
inside edge of the wick. In the case of electric lights,
there should be a similar screening to the inside edge
of the filament. Where the source of light is less
than 1 inch in width, as in the case of some circular,
duplex, or acetylene burners, the forward edge of the
sereen or outer edge of the chock should be in a line
parallel to the keel with a point measuring 1 inch
inhoard from the outside edge of the wick, system of
wicks, or flame. The screens may be fitted as shown
in Plates I. and IL* If more than one set of side
lights are provided, the Surveyors should see that the
position of the wick-holder is the same in each set, so
that the screens as fitted will in each case be suitable.
Should there be any diffieulty in having this instruction
carried out, the case should be reported te the Board
of Trade. '

When the screens are of wood, they should: be well
seasoned. and not less than 13 inches in thickness; the
chock should be at least 2 inches in thickness, and
rounded off, as shown in Figs, 3 and 4, Plate L¥

The screens are never to be secured to the rigging
except in the cases referred to in paragraph 27; when
the serecns are attached fo movable davits or to
outriggers extending outwards over the. sides of the
vessel, they should be fitted with stop pins or distance -
rods, so contrived and arranged that when the stop
pins are in their places the screens will be parallel with
the middle line of the vessel.

The davits or stanchions for supporting the screens
should in all cases be of a very substantinl character
and well fitting, and when they go through the top-
gallant or main rail they should be carried down into
sockets on the covering hoard or waterway, and have a
nut or cotter under the il to keep them in position.

The screens should be so placed that the lights as
screened will not be obscured by any of the equipments
of the vessel, such as catheads, hoats. hoats’ davits,
sails, rigzing, &ec., or by passengers or crew moving or
standing forward of the lights. To insure this, the
lights should be placed as far forward as practicable,-
and in vessels of very fine entrance, where it may not
be possible to carry them far forward, great care
should be taken to see that the lamps are so placed
that their rays cannot be intercepted by persons
standing or moving about on board. Unless the lights
are -of a sufficient height above the deck to protect
them in this respect, either their height should be
increased or they should De placed on properly con-
structed outriggers at the necessary distance outboard
of the vessel. Surveyors are to do their best to insure
the side lights of all vessels of 200 tons or over being
carried well forward of the midship section of the
ship. '

* XNat printed.
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23. Setfing of Lens wilh reference to Wick.—In
order to prevent the licht from being obstructed by
the portion of the lantern which extends over the
inner edge of the lens, the Surveyors should sce that
the lens is so set in the lantern that the rays from the
inner edge of the wick pass through the lens, and cut
the onter edge of the chock. To insure this, it is
desirable that the setting of the lens should be well
clear of the line hetween the inner edge of the wick
and the outer edge of the chock.

To provide for the unbroken light Leing visible for
two points abaft the Leam, the construction of the
lantern should be such that a line drawn from the
after edge of the wick in the direction of two points
abaft the beam cuts the edge of the setting of the
lens. Should the wick be placed at right angles to
the fure-and-uft Iine of the ship, then the above line
‘should be drawn from the inner edge of the wick.

Plate IIL illustrates the requirements of this
clause.*

24, Light-towers.—Lights which are mounted in
light-towers should be carefully inspected, and in the
case of new vessels any requisite alterations should be
suggested by the Surveyors before their construction is
too fur advanced. The light-towers should be as far
. forward in the ship as may be practicable, and if the
lights are not then clear of all possible obstructions,
the height of the towers must be increased as may be
necessury.

Tacilities should be provided by means of 11-inch
holes, or other apertures, in the light-towers for direct
measurement from the wick to a line parallel to the
middle line of the ship for the purpose of properly
adjusting the screens. :

The windows of towers should be made of white
glass of the best quality, and should bhe of such
dimensions as to admit of the Kghis showing in the
manner required by the regulations.

Windows consisting of several panes are undesir-
able, but may be passed if the mullions are set at an
angle of 45° from the vertical and do not exceed % of
an inch in width.

In cases, however, where the Iamps have more than
one wick, the width of the mullions may be somewhat
greater, and their angle from the vertical may be
decreased.” ™

To enable lights in towers to show the two miles
required by the regulations, they will generally require
to have greater illuminating power than those carried
in the ordinary manner.

If the Surveyors should find tower windows of
unusval construction, or such as to lead them to
believe that the lights would not be visible at the
distance and in the direction required by the regula-
tions, a test should be made, and full particulars of
this and of the lights and windows should be submitted
to the Board for consideration, .

25. Gimbals. — When side lights are hung on
gimbals, the points of suspension of the latter should
be in the same horizontal plane as the centre of the
lens, in order that the angle at which the most
convergent rays cross each other may be practically
constant. :

26. Oscillating Screens—The oscillating  scrvens
shown in Tlate IV.* are considered preferable to
gimbals, except for vessels in which the change of
fore-and-aft trim is exceptionally great. When the
lamps are carried either by gimbals or oscillating
screens the dioptric concentration of the rays by means
of the lenses may be carried to a greater extent than is
necessary for fixed Lunps, : :

27. Lightz in the Rigying—In the case of small
sailing vessels which caumot with safety and con-
venience of working earry their side lights on
stanchions, the lights may be carried in the rigging,
provided the Survcyors are satisfied that they are so
fitted as to show for the distance and in the direction
required by the reguiations. This is not to be allowed
in the case of steamers.

* Not printed.

Masthead, Anchor, Stern, and other Lights.

28. Musthead Lights—Care should be taken to see
that proper fittings are provided for the masthead
light on or in front of the foremast on an independent
stay, fitted with a fork and 2 piece of metal {ube
running up the stay to carry the fork; and that the
light will show for the distance and in the direction
required by the regulations. If sails are carvied the
Surveyor should be satisfied that the light will not be
obscured when the sails are set.

The height of the masthead light above the hull
should be measured from the weather deck, 7.e., the
uppermost deck forming the boundary of the hull or
underdeck tonnage, .

The rules regarding the oil cisterns, wicks, wick-
holders, and position of the luminous part of the flame
of side lights apply to masthead lights, except that
the wickholder need not be fixed to present the light
at right angles to the fore-und-aft line of the ship;
such an arrangement is, however, desiralle.

Aasthead lights, unless supplied and passed before
May Ist, 1901, should not he allowed if fitted with
vertical metal bars of a greater dinmeter than one-
eighth of an inch in front of the lens,

Masthead lights should be fitted with reflectors.
The Swrveyors should, however, be careful fo see that
they are not of such size and form as to intercept
any of the direct rays of light which should fall upon
the lens.

The power and character of a masthead light
should not be such as to give it the appearance of a
shore light. :

29. Anchor lights—The diameter of the lenses of
anchor Jights should not be less than eight inches,

and if provision is mude for hurning both colza and

paraffin oil, separate cisterns should be provided, eare
being taken to see that the bwrners and cisterns are
not interchangeable, and that the centre of the flame
is in each case at the same height as the centre of the
lens.

Vessels whose registered length is 150 feet or
upwards must be provided with two anchor lights for
use together, and in such cases it is desirable that the
eame deseription of oil should be used in both lamps,
and that the internal portions of both should be alike
in all respects.

The wicks of anchor lights should not Le less
thap 1! inches broad for colza cil and % ineh for
paraffin.

30. Stern lights.—The wicks of stern lights should
not be less than I} inches. broad for colzn oil and
# inch for parafiin.

The rules regarding the oil cisterns and reflectors
of side lights apply equally to stern lights.

31. Not-under-command lights.—The two red lights
prescribed by Article 4 of the collision regulations for
the use of vessels which are not under command are
required to he visible for the same distance as side
lights, viz., at least two miles.

The wicks of these lamps should in no ease be
smaller than those specified for side lights, and, as
reflectors cammot be fitted, wicks of greater width

than the minimum laid down in paragraph19 will be -

required unless the lenses and burners are of superior
design and quality.

The lenses may be either spherical or cylindrical.
No special size need be insisted on, but if the diameter
is less than ten inches, the Surveyors should take
steps to satisfy themselves that the ventilation of the
lantern is sufficient to prevent it from becoming
unduly heated.

- The eolour of the lenses or coloured slides, if the
Intter are used, should not differ materinlly from that
required for the port side light.

32. Lights of small vessels.—In the case of vessels
coming under Article 7 of the regulations, the stur-
dard size of lamp need not be insisted on, provided the
lamps supplied comply with the collision regulations,
and are of such size as to afford sufficient ventilation
and to continue burning without undue heating.
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(Handed in by Sir Walter J. Howell, K.C.B.)

Cory oF THE CRIGINAL INSTRUCTIONS, ISSUED BY THE Boarp oF TrapE 1x Jaxuany, 1877,
70 EXAMINERS For MasTERS OR MaTeES' CERTIFICATES WITH REGARD TO CoOLOUDR-BLINDXNESS.

Cases occur of persons who suffer from what is
termed Colour Blindness, 7.e., from an inability to
distinguish certain colours.

The Board of Trade have, therefore, decided that
all candidates for examination for masters’or mates’ cer-
tificates shall pass a test examination as to their ability
to distinguish the following colours, which enter
largely into the combinations of signals by day or night
used at sea; mamely, black, white, red, green, yellow,
and blue.

The Examiners will be furnished with cards and
glasses of these several colours, and before proceeding
to the regular examination of the candidate, they must
satisfy themselves that heisable to distinguish correctly
each of the colours referred to.

In the event of his failing to do so, in even one of
these colours, the Examiner must decline to proceed to
the regular examination, and must forward to this
Board a special report of the case.

The Board have been led to this decision because of
the serious consequences which might arise from an
officer of any vessel being unable to. distinguish the
colours of the lights and flags which are carried by
vessels.

{Signed) Epwanrp STANHOPE,
Secretary.

(Signed) THoamas Gray,
_Assistunt Secretary.

No. 4.

(Handed in by Sir Walter J. Howell, K.C.B.)

Copry oF INSTRUCTIONS ISSGED BY THE BoARD oF TRADE To THEIR EXAMINERS 1x 1885.

[(Figures showing the Luminosity and Wave Length of

the Colours used are inserted from the Report of
the Commitiee of the Royal Sociefyon
Colour Vision, 1892.]

Board of Trade,

Marine Department,
March 1885,

InsTRUCTIONS TO EXAMINERS.

Ezxamination in Colours.
Herewith are—

{e} A lanthorn having in it a lamp in which

kerosine is fo be hurnt.
(b) A slide having ground glass 1in it.

(c) Nine slides, each having a coloured glass in

it, The colours are as follow :—

Luminosity | gy enant
n Ga;s-_ Wave
llghi,o B\:..lte, Length.
1. Red (Standard) - 11-2 6,200
2. Pink or salmon - 42-5 —_
3. Green (Standard 10-0 5,190
or No. 1).
4. Green (Bottle or 5-7 5,720
No. 2).
3. Green* (Pale or 20-0 - —
No. 3). :
6. Yellow - - 30-0 —
7. Nentral®* - - 7-5 —
8. Blue (Standard) 25 4,650
9. Blue* (Pale) - 7-5 —
{d) Cards, five of each as follow :—
1. White - - 100 —_
2. Black - - 40 —
3. Red - - 140 6,150
4, Pink* - - 21 6,630
5. Green - - 240 5,370
6. Drab* - - 16-5 5,770
7. Blue - - 73 4,750
8. Yellow - - 8-0 5,620

0 3200

Ezamination by Daylight. (Cards.)

In conduncting the examination by daylight the
examiner should do it in three ways.

1. The cards should be mixed up. The examiner
should then hold up each eard separately and
ask the eandidate to name the colour, and if
the candidate does so withont hesitation he is
to be regarded as baving passed the daylight
test.

2. If the candidate hesitates in any of his answers

s0 as to raise a doubt in the mind of the

" examiner as to his ability to readily dis-

tinguish colours, the examiner should put all

the cards on the table and require the candi-

date to select all cards of a colour or colours
named by the examiner.

3. Having done that they should all be mixed up
again and the candidate should be required to
sort the cards into eight heaps, putting all of
one colour into each heap.

4. The result of the examination should be noted
and recorded in each case.

Ezamination by Artificial Light,

The room should he dark.

The lamp lighted and placed in the lanthorn.

The applicant should he seated or should stand so
as to be opposite to the opening of the lanthorn: and
.at least 15 feet from the front of the lanthorn.

He should first of all see the light in the lanthorn
without the interposition of any glass and be asked if
it appears to him to have any colour, and if so, what
colour.

The slide with the ground glass should then be put
into the opening at the front of the lanthorn which is
neareet to the light, and the applicant asked the same
question.

The slide with the ground glass is to be left in, and
the slides with the coloured glasses placed one by one
and separately in front of it, and the candidate asked
in each case to name the colour or tint.

The result of the examination shonld, of course, be
noted and recorded in each case.

I3
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General.

The cards and glasses against which a star * is
placed in the list are what may be called confusion
tints. The eandidate is not to be regarded as having
““faijled” if he miscalls these tints, provided that he
names all the others correctly. But if, having named
all the other correctly, he miscalls these so far as to
name the drab eard No. 6 as red, pink, salmon, &e.; or
to mame card No. 7 as red, green, or yellow; or glass
No. 2 as green, blue or yellow; or glass No. 5 as red,
pink, salmon, &c.; or glass No. 7 as bright red or
bright green; or the plain ground glass any colour,
the case should be reported for record. In short, if
the candidate’s perception or impression of these tints
does not agree with the perception of the examiner,
the case should be reporied on the form Exn.178.

The only reasons for which a candidute is to he
reported as having failed are inability to distinguish
red from green, or either from black, by daylight; and
red from green, or either from the ground glass, by
artificial light.

If a candidate fails in the the colour test when the

.ground glass is in the lanthorn (as it isalways to be

when the the coloured glasses are shown), he may also
be tried over again with the coloured glasses without
the intervention of the ground glass, and the result
noted and recorded.
T. H. FARRER,

Tuosas GRray, Secretary.

Assistant Secretary.
M. 2,450,
1885.

No. 5.

(Handed in by Sir Walter J. Howell, K.C.B.)

Cory of INsTrRUCTIONS 1SSUED BY THE BoarD oF TraApE TO THEIR Examixens ix 1895.

Board of Trade,
Marine Department,
May 1895.

INSTRUCTIONS TO EXAMINERS.

Form AND CoLour VisioNn TEsTS.

{1) The Board of Trade have decided that, for the
present, all cases of failure to pass the Form Vision
test (sec Note A. of the Regulations, Exn. 1, Ap-
pendix T.), due to short sight only, and not arising
from loss of form sense accompanying colour-blindness
induced by disease or injury, are to be submitted to
the Principal Examiner of Masters and Mates, London,
for special consideration, and that the local Examiner
must await his instructions hefore returning a Candi-
date as failed.

(2) To enable the Examiner to distingunish whether
the defective Form Vision is due to short sight only,
or is induced by disease, boxes of pellets will be
supplied, by which all Candidates who fail to pass the
Form Vision test are to bLe examined. Iustructions
for conducting this examination are given helow.

(3) Should the Candidate pass the pellet test, the

- Form Exn. 17B, together with the remarks of the

Examiner, is to he forwarded to the Principal Ex-
aminer for his instruetions as to whether the
Candidate is or is not to bhe regarded as having
failed in Form Vision. ' : '

- (4) Should, however, the Candidate fail in the
pellet test, thus indicating that the defective form
sense is due fto disease, &ec., it will not be necessary
to submit the case to London, but the FExaminer
should report the Candidate as having failed in Form

Vision as at present, and in forwarding the usual
papers a description of the colours of the pellets
incorrectly selected as matches in the respective tests,
with any remarks, should be given on the Form
Exnl. 17C, in the space allotted for the incorrect
wools.

Instructions for conducting the Pellet Test.

The pellet test is to be conducted in exactly the
same manner as the test by Holmgren's wools (see
Note B. of Regulations, Exn. 1, Appendix T.):—

(1) A box of pellets of the same colours as ‘most
of the skeins of wools will be supplied
amongst which will be test pellets, corre-
sponding to the three test skeins, and of the
same shade and colour, These will not be
marked, but are easily distinguishable.

(2) The pellets should be placed on a white plate,
and the first test pellet should then be placed
a little distance from the Lox on another
white plate. The Candidate should be re-
quired to pick out and lay by the side of the
test pellet, all pellets of the same colour.
The same should be done with the second
and third test pellets, and the examination
shonld proceed in the same way us the wool
test.

CourTENAY BoOYLE.

_ Secretary.

INerAM B. WALKER,
Assistant Secretary.

L3538
1895,

No. 6._

(Handed in by Sir Walter J. Howell, K.C.B) ~

EXTRACT FROM THE REGULATIONS RELATING TO THE JEXAMINATION OF MASTERS AND MaTES
IN THE MERCANTILE MaRINE.

SicHT TESTS.

27. Every candidate for a certificate of competency -

of any grade must pass the three sight tests before he

can proceed to the examination in navigation and

seamunship. ' ‘

"7 (1) The sight tests are open to all persons servin
or intending to serve in the Mercantile Marine, and
all such persons are recommended to take the earliest
vpportunity of ascertaining by means of these tests
-whether their vision is such as to qualify them for
service in that profession,

(2) The three tests are:—
(a) Form vision test.
{b) Colour vision test.
{¢} Colour ignorance test.

No candidate will be examined in the
colour vision test until he has passed the
form vision test, or in the colour ignorance
test until he has passed the colour vision test.

 This rule must be observed whether the
candidate has or has not on any previous
occasion passed the sight tests.

. P-4
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(3) Any person serving or intending to serve in the

. Mercantile Marine, if desirous of undergoing the

form vision, colour vision, and colour ignorance tests

only, must make applicition to the Superintendent

of a Mereantile Marine Qffice on the form Exn, 24,
and must pay a fee of one shilling.

This fee will be payable on each occasion
upon which a candidate Is examined in form
vision and colour tests, :

{4) Candidates who fail to pass the form vision test
or colour ignorance test can bhe re-examined at
intervals of three months, but candidates who fail to
pass the colour visien test cannot be re-examined.
It is open, however, to any candidate who has failed
to pass the colour vision test to appeal to the Board
of Trade, who may, if they think fit, remit the case
to a special examiner or body of examiners for final
decision.

(5) The expenses of candidates who are examined
by such special examiner or body of examiners, and
wre reported by them to have passed, will under
certain circumstances, be paid by the Board of
Trade, at a rate which will be notified to the cuan-
didates; but no payment whatever will be made
towards the expenses of candidates who, upon their
own application, are examined by the special
examiners, and are reported by them to have failed,
unless the Board of Trade consider that the
particular circumstances of the case justify such
payment. The special examinations will be held in
London only.

(6) Whena candidate failsto pass the colour vision
test, the examiner will point out to him the con-
ditions under which he can appeal. Appeals are to
be made through the examiner, and forwarded to the
Board of Trade with the examiner’s remarks.

(7) The fee paid for examination for a certificate
of competency includes the fee of one shilling -for
examination in form vision, colour vision and colour
ignorance, and if the candidate fails to pass those

tests, this fee will, with the exception of one shilling,
be returned to him.

(8) Only examiners who have themselves passed
the colour vision test are to undertake these
examinations.

{9} Whenever the holder of a certificate of com-
petency fails to piuss any of the three tests, there is
reason to believe that he is from incompetency unfit
to discharge his duties, and in the public interest the
Board of Trade may cause an Inquiry to be held by
a Court, having jurisdiction to cancel or suspend
such certificate ; but in the alternative, the Board of
Trade may accept the voluntary swrrender of the
certificate until such time as the applicant succeeds
in passing the test in which he failed.

28. The Board of Trade have decided that on and
after January 1st, 1914. the standard of form vision in
the sight tests shall -be raised to that specified in
Appendix O on pagé 122, subject to the condition that
candidates who, before the azbove date, shall have
obtained any certificate of competency as Master or
Mate (foreign-going or home trade), shall have the
option of undergoing the present tests and shall not, in
order fo obfain certificates of higher grades, be required
to pass the more severe test.

From November 1st, 1909, it will he possible for
any person serving or intending to serve in the
Merecantile Marine to be examined with reference to the
higher standard, and if he passes, he may receive a
certificate to that effect, or if he holds a certificate of
competency, the fact of his having passed the higher
standard may he endorsed upon it.

The examiners should in all cases point out to boys
and others coming up for the Sight Tests that unless
they are in possession of a certificate of competency by
the 1st Januvary, 1914, they will after that date be
required to pass the new standard of Form Vision as
laid down in Appendix O, whether they are coming up
for a certificate of competency or for examinalion in
the Sichi Tests only.

APPENDIX O.

Tue SIGHT TESTS.

These tesis musi be conducted under the strict
personal supervision of the examiner. A careful record
must be kept of all mistakes made by the candidate in

- the form vision test, and on no account whaiever must

a eandidate be allowed to make his selections in the
colour vision test during any temporury absence of the
examiner. , )

Each examiner must keep 2 record of all candidates
passed by him for reference whern required.

1.—Form Vision Test.

(1) Test for form vision to be passed firsl.—The test
for form vision is the first test which the cundidate is
required to undergo, and until he has passed this test
he cannot be allowed to proceed further with the
examination.

(2) Testsfo be used—The test to be used is the letter
test on Snellen’s principle, for all candidates.

The sets of tests which have been supplied to the
examiners consist of eight sheets of letters,

(8) Object of the tests.—The chief object of the tests
for form ~vision is to show whether the candidate
possesses eyesight of sufficient strength and acuity, or
in other words they are means of discovering whether
the candidate has good or bad sight.

They also afford a means of detecting whether a
candidateis suifering from that form of colour blindness
which is caused by the excessive use of tobaceo, and by
illness or similar affections. All candidates who are
suffering from colour blindness arising from causes of
that nature will be found to be incapable of passing the
test for form vision. :

{(4) General conduct of the tests.—Candidates will he
tested with each eye separately, and they must not be
allowed to use spectacles or glasses of any kind.

The set of tests is to be hung on the wall in a good
light, at a height of about five or six feet from the
ground. .

(3) Conduct of the letter test.—The candidate should
be placed at a distance of exactly 16 feet from the
letter test sheets and exuctly opposite them. The
distance should he earefully measured, and never varied
under any circumstances whatever.

One of the eight sheets of letters should then be
exposed, and the candidate should be asked to read the
letters, heginning at the top and going downwards. If
He can read correctly nine of the twelve letters in the
sixth line from the top and eight of the fifteen letters in
the seventh line with one eye, and the whole of the
eight letiers in the fifth line with the other eye, he may
be considered to have passed the test. If he cannot do
so his case should be submitted to the Principal
Examiner of Masters and Mates.

(6) All candidates must be tested with at least two
sheets of letters, viz., one to each eye, and the order of
the test sheets must be varied with different candidates.
In cases of candidates failing to reach the required
standurd, they should be tested with at least eight
sheets, viz., four to each eye, und the result noted on
the Form Exn. 17 B. _

(7) Tests to be varied.—The examiner must take care,
by varying the test sheets in form vision, and hy every
other means, to guard against the possibility of any
deception on the part of the candidates.

(8) Pellet test.—TEvery candidate who fails to pass
the form vision test is to be examined with the pellet
test us follows :—

The pellets should be placed on a white plate, and
the first test pellet (which is of the same colour
as the first wool test skein).should then be placed
a little distance from the box on another white
plate. The candidate should be required to pick
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out and lay by the side of the test pellet, all pellets
of the same colour. The same should be done
v with the other test pellets, and the examination
should proceed in the same way as the wool test. .

{9) Should the candidate puss the pellet test, the
Form Exn. 17 B, properly filled up, together with the
remarks of the examiner, is to be forwarded to the
Principal Examiner for his instructions as to whether
the candidate is oris not to be regarded as having failed
in form viston.

(10) Should, however, the candidate fail in the pellet
test, thus indicating that the defective form sense 1s due
to disease, &¢., it will not be mecessary to submit the
case to London, but the examiner should report the
candidate as having failed in form vision, and in
forwarding the usual papers a deseription of the colours
of the pellets incorrectly selecled as matches in the
respective tests, with uny remarks, should be given on
the Form Ezxn. 17 C, in the space allotted for the
incorrect wools.

(11} Result of tests to be reported.—The result of
every test in form vision is to be reported to the
Registrar-General of Seamen on the Form Exn. 2, and
to the Principal Examiner of Masters and Mates on the
Form Exn. 14, when the candidate is up for examination
for a certificate: and to the Registrar-General of
Seamen on the Form Exn. 2 A. when the candidate is
up for examination in colounrs only.

All cases of fallure to pass the test are also to he
reported to the Principal Examiner of Masters and
Mates on Form Exn. 17 B.

2.—Colour Vision Test.

{1) Natureof thetest.—The colourvision of candidates
is to be tested by means of Holmgren’s wools.

The wools are always to be kept in the tins provided
for the purpose, except when in use at an examination,
in order that they may mnot become faded or dirty.
Each set contains about 135 skeins of wool.

{2) General irstructions.—Before the examination
commences the skeins should be separated from one
another, but each separate skein should be kept tied up
as when first received.

The five test skeins which must alwaeys he used at
each examination, and in the order named, are labelled
respectively I (light green), II (pink), II1 (red), IV

. (purple), and V (yellow).

Care must be takem that the labels do not get
detached.

The colour vision test should be held only by
daylight. If a good natural light is not obtainable the
test must be postponed. When the weather is dark or
fogey and a candidate cannot be examined in colours
before his examination in navigation commences, he
may be allowed to proceed with the examination in
navigation provided he is examined in colours on the
first available opportunity.*

(3) Course to be followed if Incorrect Selections are
made by Candidales.—The examiner, as the examina-
tion proceeds, should carefully place on one side the
skeins, the selection of which by the candidate seems
to indicate a defeet in colour vision, taking care to
discriminate beiween those selected as matching each
of the five test skeins, :

The skeins, which have been correctly selected,
should be returned to the gemeral lheap on the
completion of each of the five tests.

(§) Picces of the Wools Incorrecily Selected by a
Candidate who fails are o be sent to the Principal
Eraminer of Masters and AMates—In every case in
which the examiner rejects a candidate, or is in doubt
as to whether he should reject him or not, he is, when
the examination is finished, to cut a small piece (say,
an inch) off every onec of the actual skeins incorrectly
selected by the candidate, and to stitch the pieces cut
off on to Form Exn, 17 C, keeping the pieces cut off
the skeins selected as matches to the first test skein
in one line, the pieces cub off the skeins selected as
matches to the second test skein in a second line, and

* When the examination in navigation precedes the colour
tests the candidates should be informed that the examination
in navigation will be cancelled if they should fail to pass the
colour tests. :

the pieces cut off the skeins selected as matches to the
third test skein in a third line, and similarly for the
fourth and fifth tests. The form (Exn. 17 C) with
the picces of wool attached to it is then to bhe
forwarded to the Principal Examiner of Masters and
Mates. with the examiner's report, on Form Exm.
17 B.

The greatest care must be taken thut the pieres
forwarded are cut off the actual skeins selected by the
candidate, in order that there may be a reliable record
of the actual selections made by the candidate if any
question shonld subsequently arise.

Pieces need not be cut off the test skeins, but only
off the skeins incorrectly selected by the candidute.

(3} The examiner should also note any incorrect
skeins selected and withdrawn or seriously handled or
compared with the test skein by the candidate, and
should when this occurs submit the case with similar
portions of the incorrect skeins and his remarks on
Form Exn. 17 C, together with the Form Exn. 17 B,
to the Principal Examiner for his decision as to
whether the candidate should be passed or failed.

(6) In cases in which the candidate passes the test,
pieces need not be cnt off the skeins he has selected.

(7) Candidates are not required to Name the Colours

of the Wools.—During the colour vision test the.

examiner should avoid naming the colowrs of any of
the wools, and should explain to the candidate that he
does not require them to be named to him.

In the test for colour ignorance the candidate has
to name three colours,

(8) As soon as the skeins become discoloured, or
unduly reduced in size (say by one-third), owing to
pieces having been cut off, application should be made
to the Board of Trade by the examiner for a new sct.

(9} Examiners arc not required to decide from what
form of Colour Blindness an Unsuccessful Candidate is
suffering—In the remarks which follow reference is
made to different kinds of colour blindness (red
blindness and green blindness), but the examiner is
not required to form any conclusion as to the kind of
colour blindness from which the eandidate suffers, and
should not offer the candidate any opinion on this
point.

All that is required is that the examiner shall
conduct the examination according to the rules Iaid
down, the nature of the candidate’s colour blindness
being immaterial. '

(10) Result of tests to be reported—The result of
every test should be reported to the Registrar-General
of Seamen on the Form Exp. 2, and to the Principal
Examiner of Masters and Mates on the Form Exn. 14,
when the candidate is up for examination for a
certificate of competency; and to the Registrar-
General of Seamen on the Form Exn. 2 A, when the
candidate is up for examination in colours only.

All cases of failure should also be reporied to the
Principal Examiner of Masters and Mates on Form
Exn. 17 B, to which should be attached Form Exp.
17 C, containing the pieces of the wools incorrectly
selected by the candidate.

Method of Testing for Colour.

The method of testing consists in asking the
candidate to select from variously coloured objects
those which appear of the same colour as one which
the examiner selects. 'I'he most suitable objects and
at the same time {he most readily obtainable are skeins
of wool, which can be procured of almost every desired
hue and tone. An advantage of skeins of wool,
besides their portability, is that, owing to their want
of gloss, they appear of approximately the same tone
from whichever side they are viewed. The colours of
the skeins to be selected include reds, oranges, yellows,
vellowish-greens, pure greens, blue-greens, blues,
violets, purples, pinks, browns, and greys. Several
shades of each colour, with at least five graduations of
each tint, are provided, from the deepest to the
lightest greens and greys. Varieties of pinks, blues,

- and violets, and of light grey, together with shades of

brown, yellow, red, and pink, are well represented.
The test skeins with which the examinees are to
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compare the other skeins are five in number:—(1) a
light green; (2) a pink; (3) a bright red; (4) a
purple; and (3) a yellow. These five colours will
suffice to indicate approximately the amount and kind
of colour blindness which may exist. The light green
skein, which is a tolerably pure green mixed with a
large proportion of white, iz chosen as the colour
which closely matches the spectrium colour which the
red and green blind distinguish as white or grey. It
is chosen of a pale tint, as it then becomes puzzling to
the colour blind to distinguish its colour by luminosity.
A light grey or drab skein will represent the same
brightness to him that this pale colour does, and
although he may be trained to distinguish bright
colours by their relative luminosities, in the case of
these pale varieties he will be unable 10 do so. The
pink is chosen for similar reasons, and in fach it is
nearly a complementary colour to the green. The
pink 1s, according to the Young-Helmholtz theory, a
mixture of two fundamental colours, the blue and
the red, and as in the green blind it excites both the
blue and red sensations it may be confused with grey,
or with a green. In the red colour blind it excites in
excess the blue sensations mixed with what they call
white. A blue or viclet may therefore be matched
with it. '
The methed of examination is as follows :—

Method of Examination and Diagnosis.

The wools are placed in a heap on a large table
covered by a white cloth or white paper, and in broad
daylight. The first fest skein is taken from the pile,
and laid far enough away from the ofhers not to be
confounded with them during the examination. The
perscn examined is requested to look carefully at the
test skein and then to select other skeins from the pile
most nearly resembling it in colour, and to place them
by the side of the sample. At the outset, it is
pecessary that he should thoroughly understand that
he is reqoired to search the heap for the skeins which
make an impression on his chromatic sense or sense
of colour, similar {o that made by the fest skein, and
quite independently of any name he may give the
colomr. Theexaminer should explain that resemblance
in every respect is mot mnecessary; that there ave no
two specimens exactly alike; that the ouly question
is the resemblance of the colour; and thaf, consequently,
the candidate must endeavour to find something
similar in shade and something lighter and something
darker of the same colour.

If the person examined cannot succeed in under-
standing this by a verbal explanation, resorf must be
had to action. The examiner should himself pick out
the skeins, thereby showing in a practical manner what
is meant by a shade, and then restore the whole to the
pile, except the sample skein. This should always be
done before a candidate is reported as failed.

As it would require too much time to examine
every individual in this way, it is advisable, when
examining large numbers, to instruct them all at once,
and to ask them to attentively observe the examination
of those preceding them so as to become more familiar
themselves with the process. This saves time, and
there is no loss of security, for no one with a defective
chromatic sense will be able to find the correct skeins
in the heap the more easily from having a moment
before seen others looking for and arranging them.
He will make the same characteristic mistakes; but
the normal observer, on the other hand, will generally
accomplish his task much Detter and more quickly
after having seen how it has to be done.

The coloured plate shows the test colours, that is,
those which the examiner presents to the persons
examined.*®

As to the similarity between the confusion colours
and the wools which the colour blind take from the
heap, reliance must be placed simply on the hue, and
not their brightness or degrae of eolour saturation.

We can mow pass directly to the test itselfl. The
following are the directions for conducting it, and for
making z diagnosis of the results:—

Test L—The green test skein which is labelled
Test No. I inthe bundle is placed before the candidate.

* Not printed.

This sample iz the palest shade (the lightest) of very
pure green, which is neither a yellow-green nor a blue-
green to the normal eye, but fairly intermediste
between the two, or atleast not verging upon yellowish-
green. )

Rule—The examination must continue until the
examinee has placed near the test skein all or nearly
all the skeins of the same colour, or else, with these or
separately, one or more incorreet skeins, or until he
has sufficiently proved that he can easily and unerringly
distinguish the correct colours, or else has given
ummistakable proof of 2 difficulty in accomplishing it.

Diagnosis—An examinee who places with the test
skein * incorrect colours”—that is to say, whe thinks
that they resemble the ‘““test colour—is colour blind,
whilst if he evinces a manifest disposition to do so,
though he does not absolutely do so, he has a fechle
chromatic sense or sense of colour. '

Test IT.—The pink skein, which is labelied No. L,
is placed before the candidate. The colonr is midway
between the lightest and darkest. It only approaches
that given as II. of the Plate, as the colour of the wool
is much more brilliant and saturated, and bluer.

Rule.—The trial must be continned until the
examinee has placed all or the greater part of the skeins
of the same colour near the test skein, or else, together
or separately, several incorrect skeins. If he is eolour
blind he will probably select either the light or deep
shades of blue and violet, especially the deep, or the
light or deep shades of one kind of green or grey
inclining to blue.

TesT IIT.—The red skein labelled No. IIT. is placed
before the candidate. It is necessary to have a vivid
red colour, like the red flag used as signals on rail-
ways. The colour should be that of III. of the Plate,
rather towards yellowish-red.

Rule—This test should be continued until the
person examined has placed beside the test skein
the greater part of the skeins belonging to this hue,
or else several “ incorrect skeins.” :

Test IV.—The purple skein labelled No. IV. is
placed before the candidate.

Rule—Tlhis test should bhe continuned wuntil the
person examined has placed beside the test skein all
or nearly all of the skeins belonging to that colour,
or else several incorrect skeins. If he is colour blind
he will most probably select any shade of blue or
green, also pinks and greys.’

TesT V.—The yellow skein labelled No. V. is
placed before the candidate.

Rule—This test should be continued until the
person examined has placed beside the test skein all
or nearly all of the skeins belonging to that colour.
or else several incorrect skeins. If he is colour blind
he will most probably select greenish-yellows, light
yellow-greens, fawns and pinks.

Remark—Every case of comparmtively complete
colour blindness does mot always give precisely the
same mistakes. Instances occur of persons who are
not completely colour blind, or of completely colour
blind persons who have been practised in the colours
of signals, and who endeavour not to be discovered.
They usually confound at least green and brown, but
even this does not always happen.

Mono-chromatic Vision.— The absence of every
colour sensation except one will he recognised by the
confusion of all the hues, which will appear to be of
the same intensity of light or brightness.

Special Instructions to Examiners.

In the conduct of the Colour Test the sole question
under consideration is whether or not the candidate
has normal colour vision, and in order to answer this
question satisfactorily no pains must be spared by the
examiner to make the candidate fully understand what
he is expected to do. As the result of the local
examination often hinges upon the adequacy or other-
wise of the instruction given to the candidate together
with the intelligent interpretation of the Rules Iaid
down for the guidance of the examiner, it is very
important that examiners should be able to modify
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their mode of procedure with different candidates in
order to guin the best results from the varied types
which come up for examination in these tests,

Before going into the question of how to treat
different cases, examiners should always bear in mind
that no amount of verbal explunation is equivadent to
practical instruetion, and as the test is in nowise
vitiated by being seen be forehand, opportunity should be
given, when possible, to prospective candidates to see
others tested. Candidates undergoing the Colour
Tests may be broadly divided into two classes irre-
spective of whether they are colour mormal or net,
viz. (a) those who make a rapid selection of a large
number of skeins to the required test; and (&) those
who are slow and hesitating.

In the majority of cases the simple request by the
examiner for the candidate to © pick out from the
¢ heap of wools all those skeins which are of the same
* colonr—both lighter and darker—as the test skein™
will be found sufficient, but where a ecandidate shows
a tendency to pick ont a large number of skeins which
even remotely resemble the test skein in colour as in
(a) he should at once be stopped, and be given to
anderstand that it is not desired that the original test
colour should be graded off into another, i.e., by his
introduction of, say, yellow-green skeins into the first
test he ean easily be shown that a simple graduation
of shade will speedily land him in yellow, or a very
near approach to it. This can best be demonstrated
by the examiner inking one of the shades of yellow-
green verging on yellow and placing it beside the test
skein at the same time asking the candidate if it is
the same colour, when, if the candidate is ecolour
normal he will very likely at once remark that it is
too yellow. The candidate should then be told to
return the whole of his selections to the heap, and,
after reshuffling them, be made to commence afresh,
when in all prdbablhty he will understand what is
required and the test will be rapidly completed. The
same remarks apply to cases where the blue-green
range of skeins is introduced.

- Tt will be seen that the introduction of these mixed
green skeins need not be taken as a positive indication
of defective colour vision, as the chances are that these
selections are made through ignorance of what is
required.  Should, however, the candidate introduce
amongst the selections any obviously incorrect skeins,
i.e., skeins in which there is no green, the examiner
must proceed carefully, noting at “the same time any
tendency to handle incorrect skeins and to compare
them with the fest skein. In cases of this kind when
there are other candidates up for examination it is best
to postpone the trial until the candidate has had an
opportunity of seeing what is dome by others or,
failing this, the exuminer himself should pick out all
the correct skeins to the fest, showing the candidate
what he is expected to do: If the candidate has
defective colour vision the same characteristic mistakes
will be made. The second case (b)—where a candidate
is slow and hesitating—may be due to several causes,
nervousness, anxiety as to result, real or fancied
defective colour vision, &e. All c:mdidates, the latter
especially, must be tactfully dealt with, in order to get

the best results from the examination. Candidates of-

this latter type often evince a tendency to ohstruct
their own work by gathering up handfuls of the skeins
with one or both hands and turning them over without
any result, at the same time bending over the wools in
a more or less strained position. . The examiner should
then quietly tell the candidate tostand back a moment,
and having spread out the skeins again tell him to
put his hands by his side, look at the heap of wools,
znd when he thinks he sees a skein of the required
colour, to pick it up and place it beside the test skein,
at the same time showing him practically what he
means him to do. This will tend to reassure him, and
at the same time give him a chance of seeing the
skeins required, and the test should be continuned until
all or nearly ull the correct skeins have been picked
out. Again, candidates will' be found who show a
tendem.) to compare skeins with the test skein, and if
not exactly the same shade (though perhaps quite
correet in colour) to reject them. This is very likely
due to failare to understand the instructions given by

the examiner, and .the candidate should then be
reminded that he will find no exact match, but that
several shades of the same colour both lighter and
darker are to Dbe found in the heap. Shoul he,
however, evince a tendency to compare obviously
incorrect skeins with the test skein, careful note should
he taken of the colours. Candidates of this type
whose colour vision is defective, and who may he
aware of the defect, will probably select few wools on
the chance that what they pick out may be correct.
It is accordingly essential that in all cases a fair
number of skeins to each test should be required, as
the colour-blind candidate may of course pick out
correct skeins as well as ineorrect ones, since all look
more or less alike to him. The experienced examiner
can usually recognise such cases by the tentative
manner in which the various skeins are handled; and
although the candidafe may not aetually compare
incorrect skeins with the test skein, the fact that he
has seriously handled them with a view to selection
should be carefully noted.

When the candidate has successfully passed the
first test, as a rule, the other tests will be passed
easily ; but the same care must be taken to see that
the test colour, and that only, is selected, or if in-
correct colours are seriously handled or compared
with the test skein, a careful note of them must be
taken as before.

In no case should an examiner pick up incorrectly
selected skeins and ask the candidate * Do they match
the test” ? If the examiner is not satistied that the
candidate knows what he is expected to do, the whole
of the wools should be returned to the heap and the
test commenced anew, when, if the candidate is really
defective in colour sense, the same characteristic

" mistakes will be made.

Examiners should bear in mind that these tests
should always be conducted in a good light. The
skeins of wool should be placed on a fd.ble covered
with a white cloth or paper of sufficient size so that
ample room is given for the candidate to search the
heap and place his selections well clear 2f hoth the
heap of wools and the test skein. It is also advisable
that the table should be placed so that a strong
sunlight should not fall directly on the wools and

- white table cover, as this has rather a dazzling eifect

upon the eyes.

In view of the estreme importance of the proper
and efficient conduct of these colour tests, examiners
should strictly adhere to the rules laid down, and on
no account should ecandidates be passed who make
ncorrect selections though they may be subsequently
withdrawn, or who sericusly bandle or compuare in-
correct skeins. All such cases should he submitted
to the Principal Examiner for his decision.

3. Colour Ignorance Test.

(1) Object of Test for Colour Ignorance.—The o'b;ect
of this test is simply to ascertain whether the cun-
didate knows the names of the three colours—red,
green, and white—which it-is important for every
seaman to be acquainted with, and the test is to be
confined to naming those colours.

(2) AManner in which the Test s to be Conducled.—
Cne or two of the purest red and green skeins should
he selected from the set of wools, and the ecandidate
should he required to name their colours. He should
also be required fo nmame the colour of any white
object, such uas a piece of white paper. .

(3} Grounds ew which Candidates should be treated
as having Passed or Failed.—If he answers correctly
he should be considered to have pussed the fest. If
he makes any mistake he should be failed.

{(4) Result of Tests to be Reported —The result of
every test should be reported to the Registrur-General
of Seamen on the Form Exn. 2, and to the Principal
Examiner of Masters and Mutes on the Form Exn, 14,
when the candidate is up for examination for a
certificate of competency; and to the Registrar-
General of Seamen on the Form Exm. 2 A, when the
candidate is up for examination in colours only.

All cases of failure should be reported to the
Principal Examiner of Masters and AMates on Form
BExn. 17 B.
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APPENDIX Oa.

The standard in form vision to be required of all
candidates prior to Junuary 1, 1914, except when they
elect to take the higher standard, and thereafter in
the case of candidates who .ﬂready hold certificates
of competency is as follows :—

If the candidate can read Lorret.tly f ve of the eight
letters in the fifth line from the top of the sheet of
letters he may be considered to have passed the test.

. ¥ he cannot do so, his case should be submitted to the

Principal Examiner of Masters and Mates.

Candidates may use both eyes or either eye when
being tested for this standard, but the candidate
should be tested with at least two sheets of Ietters,

and the test should be conducted in other respects
in accordance with the general instructions in Ap-
pendix O,

The co]our vision and colour ignorance tests are
the same for both standards,

Note.—The examiners should in all cases point
ouf to boys and others coming up for the Sight Pests
that unless they are in possession of a certificate of
competency by the Ist January 1914, they will after
that date be required to pass the new standard of
Form Vision as laid down in Appendix O, whether
they are coming up for a certificate of competency or
for examination in the Sight Tests only.

No. 1.

{Handed in by Sir Walter J . Howéll,_ K.C.B.)

Boarp oF Trave Stent Tests, 1877-1900.

. _TABLE I

SsowiNG THE REsuLTs oF THE OLD CoLOUR-visiox TEst, 1877-1S94.

Candidates entering for a certificate of

Candidates entering for the sight tests only.

H competency.
Vear (June Ist to May 31st). | - - e ——— ———— -

, Number ;. Number o | ereentage NXumber Number Percentage

| examined. rejectul. rejeeted. ¢ examined. . rejected. |, rejected.
1877-79 (Two ye.lla) - 5,067 a6 =43 —_ I — —
1879-80 - - 4334 16 -37 10 | — —_
1880-81 - - - . 4319 - 16 -37 182 5 2-75
188182 - - . _° 4,079 19 -46 59 8 13-56
188283 - . . . 4,009 26 65 69 6 87
1883-84 - - . . 4,603 17 37 56 10 17-86
1884-85 - - . - 1350 23 -52 110 8 7-97
188586 - - . . 1,915 5 1-06 | 994 18 Y
188687 - - - - 4124 | 25 -61 415 26 . 627
1887-88 - - - .- 4,198 17 -41 837 33 . 394
1888-89 - - - . 4443 ! 18 40 1 789 36 4-56
1889-90 - . . ! 4662 | 23 -49 839 29 3-45
1890-91 - - - - 468 | 31 66 601 2 . 53
1891-92 . - . ., 4,652 27 -58 567 16 I 9.g2
189293 - - - :. 4577 35 -76 623 %6 | 43
+1893-94- - . . ; 5,744 45 -78 919 36 i 89

Total - -| %2804 409 -56 6,370 289 i 4-5

1 Covering 15 months {o 31st August 1894,

-
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TABLE IL*
Suowing the REsvrTs of the NEW SIGHT TesTs, 1894-1909,
_ ' 2 c —_ = = Candidates
g = | £ 13, IS8 {22 |z2 |2 | % = failed in
Z = 5 £3 E= |25 |88 2 ] D = | Colour-vision
R EE 1 2: 1 23 58 ZEEE 3 E] =2 who had
£2 | ZE | ZE | E0. (EEg|2eB 25 | 85 | &4 | B% | previowly
zr |22 | S| 085 |Ei3lw2n |22 58| 88 | £% passed
YEAR =2 | oi | B1 | 453 |RER|2EE|288] 92| g2 | oF
55 | 55| BE| 527 |B3¥|253%5: (i | S 1SS | @ | @
= | =22 321 8% 50 (22725 3 8 =g | the the
o= _ =~ - = = == =2 gt c [T
=7 g 3 ER =% |2% (2% g 2 3] old | new
E Z 5 e =3 g 4= = = & test. | test,
” ! & P ‘
«} i " 2 —
1894 Sept. lst to | 6795 | 115 |1-70{ 6680 101 28} 9 19 3214 1-38
18})?}93 Dec. 3:15t. i 5033 3| -7l 5,017 58 12 5 | 7 ‘%g; 1'. gé E -
1897 - - -15979] 36| -60i 5943 41 12| 3 1011867} ARL — 4
189S T T13los| 24| 381 40s0| 3¢ &) 1 5116671 81 -
1899 - . .| 4ei2| 21| 43| 4g2| 8] 1} 4| 1019837 S| — | 3
900§ - - - £318| 18| -2l 4300| 36f 12} 5 A AR RN
1901 D lithoa| 24| -9 43| sof 15| 3| 10)838t, 92l — | 1
1902 - S| 46221 22| 48, 40600 3% : % g 14-2 - 1
3 . - el 19 - 622 | 2 — —
1202 oL ‘éggi %g -é-‘lz é,.qsz 711 o3| 12 | 11135217 :93 ? 4
1665 T 1 | 5se9| 0| -67| ssse| ss| 2| 8 13|a310| 80| 1 7
j006 - - -l Gam| e1] o4 6410| 57} 15| 9 6160-00 75 ) — | 10
1907 T Tieeer! 63| -9 esa| 76| 21| 4| 17 05100 — | 7
08 . | &a36s | 77l1-21] 6ess| s1| 15| 7 8 | 46-67 | -0 2
1005, Jon-Oct. 1| o < 546 | 65| 20| 10 | 10150001071 g
105, Now. & Dee } 6,084 | 56| -92 { sg2 | 21| 11| 5 6| 45-45 | 1-81
OV. & .
Total . - |82863 | 651| -78| s2212| 813 | 240 | 87 | 153|36-25| 80} 10 | 47

Not&.—The above figmres are no guide to the general incidence of defective form-risigé: m; cnlou;;:.)]lllr::}rsl;:f;.t fggt:v p]gﬁﬁ!}].:}r:
n(: don]:ideten:ed by conscivusness of a defect in{iheir ris_lont frorgoin;ine:g ﬁfg:tg uﬁ:tl'e ah?: ‘r);-ay i r;:-e;nmined.aﬁer ther
y ation ; ,
ids derroes the tests whenever he enters lor examini e b e-
ﬁ:t:‘lllf?ﬁi:issi&. tests as often as he wishes. Thus many persons appear more than once in the retur

* The figures difier slightly from those shown in the Annual Report upon the Sight Tests, which it has been found desirable

tw correct in o few places. i i ¢ examination
TS : ids hown ns failed passed at a subsequent examing . . . ‘
11 ;(Eﬁlgfr:tl:;r?: ::ﬁ“n],::‘qu fl:?mductcd in tll)le year after that in which the candidate failed are connted in the total of the

e Navenber | i inati i of competency have been obliged to undergo
! ~§ Since November 1900, fishermen entering for examination for certificates mp 3

the new sight tests,

No. 8.
(Handed in by Sir Walter J. Howell, K.C.B.)

AEMorANDUM on the CaxcEtratioxN in the UxITED I}mnnom qf. aHCER']‘lFICME of
ComrETENCY by reason of the DrFecTivE VIsiox of its Hol.DER.

(The References in the following Nofe arc to the Merchant Shipping Act, 1834.)

is unwilling to hold the Inquiry, then before

a court of summary jurisdiction directed by

the Board of Trade to hold the I:ﬂqmr:r._r
Under the provisions of Section 470 (1)

1. 'The Board of Trade have no power to cancel a
certificate of competency once granted, unless it is
ghown that the holder “has been convicted of any

" (Section 469). ; et
Oﬁe;fceho'&(vse?é?,o :;lhe B)onrd have reason to believe that () the ceri:;ﬁc%t: c(;fn c:;ﬂ%:.'lasﬁ;: !anl;‘log t](:;
the holder of a certificate “is fromtilncompetencg' g he; ?ﬁog.:ﬁ:nlgoged it ey Bnd that
« unfit to discharge his duties” they may under above- unal
pr:fision: of Sectit%n 471 cause an Inquiry to be held. he is mcompetent. R

Such Inquiry may be held either before— In practice the Board of Trade have referre cascs

(a) a “person”’ appointed by the Board who jpvolving the question of defective e:.’eslglnil to :h
must hold the Inquiry with the assistance jharine boards except in one instance, W e’-lth tiy
of a local stipendiary magistrate, or if there appointed a © person” to .hold .the Inquiry, wit alse
is no such magistrate available, of n com-  ggqistance of a local stipendiary magistrate o
petent legal assistant appointed by the gpnointed by them. -
Board. s isted Under Section 475 certain powers and duties are

() a local marine board similarly nfmsliceld conferred on the Board of Trade as follows :—
;:llhe;e%lethﬂg (ﬂle Board of rade to ko 475.—(1) The Bourd gftlegetmayf in azlmi{w::tsie

l i i der this Part of this Act, a form -
(c) where there is no local marine board before ‘gvilézt:l, u.i i:‘f s R ioviag cneutlty, or on

i 3 arties and witnesses can con- n A )
:Y:::i(:,};tgeatlggﬁf or the local marine board inquiry into the conduch of 4 master, mate, or engineer

R L T YR T M S
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has been held, order the case to be re-heard either
generally or as to any part thereof, and shall do so—

{a) if new and important evidence which could not

be produced at the investigation or inquiry
has been discovered; or

(b) if for any other reason there has in their

opinion been ground for suspecting that a
miscarriage of justice has oceurred.

(2) The Board of Trade may order the case to be
re-heard, either by the court or authority by whom the
case was heard, in the first instance, or by the Wreck
Commissioner, or in England or Ireland by the High
Cowrt, or in Scotland by the Senior Lord Ordinary, or
any other judge in the Court of Session whom the
Lord President of that court may appoint for the
purpose, and the case shall be so re-heard accordingly.

{3) Where on any such investigation or inquiry a
decision has been given with respect to the cancelling

or suspension of the certificate of a master, mate, or
enginger, and an application for a re-hearing under
this section has not been made or has been refused, an
appeal shall lie from the decision to the following
courts, namely,—

(a) If the decision is given in England or by a
naval court, to the High Court;

(b} If the decision is given in Scotland, to either
division of the Court of Session;

{¢) If the decision is given in Ireland, to the High
Court in Ireland.

(1) Any re-hearing or appeal under this section
shall be subject to and conducted in accordance with
such cenditions and regulations as may be prescribed
by rules made in relation thereto under the powers
contained in this Part of this Act.

APPENDIX B.

STATEMENTS sHowING NuMBER aXD Causes oF COLLISIONS AND STRANDINGS.

The following statements, which show the number
and canses of the collisions and strandings which have
occurred in each of the years 1894 to 1908, have lbeen

compiled from the Board of Trade Wreck Abstracts. -

In order to show the increase which has taken place in
the British mercantile marine and the extent to which

it is employed, a table has beenadded showing for each
year the net registered tonnage of United Kingdom
vessels, the number of entrances and clearances in the
United Kingdom, and the total British tonnage
entered and cleared in the principal ports of the
world.

TABLE I

STATEMENT showing the NumBer of ConLisions which occurred on or mear the Goasts of the UNITED

Kmvapox during the 1L years ended 30th June 1908, or were reported during the same period as having
occurred to BRITISH VESSELS ABROAD, or to FOREIGN VESSELS on or near the CoASTS of BRITISH
PossEssions ABroaDp, and showing also, when known, the CAUSES to which the COLLISIONS were attributed.

" . 4 |5
@ 2 2 |Z2w -
.iﬁ . = = o= =
= N o _ -~
30 = 581 2 = = o .
5= =3 2= - Z =n = 22 5 =
Rz = |8&| & 2 | E= z |851 35|28 | .
Year. 1 88a| s |2 [ZE| 2| s | & |88 | s | E (2|3 |8 | ¢
2EELZ T (g4l =528 o7 | 2|58 |85 <% |28
Sezi @ |2 |Z5| 214|258 || Zieg| 2|2 | %
2= | & [EZ|BE ) 2 & B 182s]| © > |E5 | 2 = =
S5~ = 2L | =k ] = ] 25p2 = = = = = ) —
EIE| 2 |22 |38 2 |2 | B (P2 212 /5Ele |2 ]Z2)¢
S =2 (=" = = |la |a |= 8 | |c”|l=z |2 |88
1804-5 102 11 | 4 | 65 [123 (101 | 48 | 120 28 6 | 165141 | 136 200 1,280
1895-G 52 [ 13| 50 106 | 96 | 32 | 118 29 4| M3 126 | 136) 173 {1,102
1896-7 81 8 | 22 | 38 [106 |19 | 47 | 128 27 | 10 | 165} 126 | 150 | 176 |1.293
1597-8 66 11 | 20 | a9 (103 {101 | 55 | 123 31 9 | M4| M6 | 153 184 {1.208
15939 88 6 | 15 | 5¢ [103 [109 | 48 | 109 25 | 11 | 1337134 § 19| 167 [1,044
1899-1900 18 4| 23 | 53 J105 |100 | 47 98 29 9 { mo|n7 | 129 162 {1013
1900-1 87 7] 10 3 |91 |7 38 90 34 4+ | nmof1s | 128 | 180 |1,008
. 1901-2 57 3| 14| 51| 9 |105 | 39 [ 108 32 8 [ 1281105 | 133] 185 [1,051
1902-3 vl 6 | 20 [ 3t} 70 |103 | 32 85 a (10 | 1337 93 | 133| 183] ‘ous
1903-4 6 9 | 21 | 50 [ 88 [102 | 44 40 46 |12 132|108 | 132} 212 [1,320
1901-5 58 4116 | 49 | v | 81 | H 84 11 7Tl 126 88 | 130 189 [1,014
1905-6 54 u | 17 | 47 { 8 | 81 | 3 79 30 [ 1| 12t 81 | -125] 200 | ‘9so
1906-7 7l 71018 | 53 108 (117 | 27 68 38 [ 11} 137 | 96 | 150 | 165 {1,006
1907-8 66 1| s [z | oo 73 46 | 18 | -M3{ 97 | 143 | 149 1052
Average - 6 | 7 | 17 | 50 | 99 |100 | 01 98 34 9 | 136|113 | 138 | 150 )1,092
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TABLE IL

StaTeMENT showing the NuMBER of STRANDINGS everywhere of TraDING VEssELs Registered
in the Uxrrep KiNepoM and BRITISH PossESSIoNS ABRoOAD during each of the
Statistical Years 1894-5 to 1907-8, showing also the Causes to whioh the CASUALTIES were attributed.

]
: Causes connected with .
! ~ Mlszilulzzs’ous Unknown
Yer. | Equipment | Navigation | Machinery | Stateof the | other than Caus Total,
’ or and or Weather, jthe foregoing. es-
Stowage. | Seamanship.] Boilers. Sea, &e.
18045 3l i 603 12 738 352 57 1,793
1895-6 | 18 - 597 ‘ 16 - 593 375 71 1,670
1896-7 | 23 353 7 698 413 70 1,764
1897-8 13 - - 502 9 718 371 ' 69 1,682
1895-9 23 489 8 693 415 78 1,706
1899-1900 15 376 8 581 336 78 1,394
1900-1 9 321 8 583 274 144 1,339
18012 18 f 351 4 575 - 274 121 1,343
1902-3 22 372 10 632 290 111 1,457
19034 .19 ! 401 3 661 351 124 1,559
19045 16 ! 375 8 G47 330 109 1,485
1905-6- 20 369 8 589 310 103 1,399
1906-7 18 370 4 785 183 106 1,466
1907-8 | 20 333 — 788 236 - 130 1,507
Average - | 19 429 8 664 322 98 . | 1540
! ] | !
TABLE III.
To‘l;ul l\'let. To!u‘wgclol‘ Numbes of Ent !
e_'.'w s registened by |.|m '50 .n.r.fucm Tgml British Tonnage _
Merchunt Shipging | el Vewdlsga | Entersd and Clewnat
Year. Aet, 1894, belonging to the United Kingdom ol the Prgfeipal !
the L’I"’J!’d '},‘“‘-?"‘3“" ég 1;1}(']120;:({- %r:lts:.h Maritinie Countries |
Gmuer:s::l;gum:é " Pﬂ‘.i'il:iﬁion.‘i. . and British Colonies.
Isle of Man,
Millions of
Tons. Tons*
1885 8,988 450 74,817 183
1896 9,020,282 77,293 193
1897 8,953,171 78,326 203 !
1898 - 9,001,860 - 77,082 o 208 !
1899 9,364,342 76,903 213 i
1900 9,304,108 75,311 212 !
1901 19,608,420 71,550 216 '
1902 - 10,054,770 70,930 . 223 !
1903 10.268,604 70,802 237 f
1904 10,554,520 70,392 243 i
1905 . 10,735,582 72,119 254 :
1906 11,167,332 76,442 268 i
1907 11,485,099 78,700 | 083 !
1908 11,541,394 73,963 285 '
: |
Average 9,989,138 - 74,611 230 %

* These figures are compiled from the statisties given in the tables showing the progress of merchant shipping. They

are only approximnate figures, in that the details are not available for all the years named,

APPENDIX C.

Mexonraxpuy PREPARED for the Coxnirree by Georce J. Burcn, M.A., D.Sc. Oxox; F.R.S.

1.

My special knowledge of colour-blindness  began
with the discovery, a good many years ago, that by
exposing my eye to direct sunlight in the focus of a
burning-glass behind a .screen of red glass, I could

render myself for a time completely colour-blind to
red, so that scarlet geraniums appeared black, red
roses appeared blue, and I made the same mistakes in
maiching skeins as are made by the red-blind.

Yurther investigation showed that other colours
produced analogous, but different, effects. Finding
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that a powerful speetroscope would be needed to
complete the research, I waited until I was able to use

one hequeathed to the University of Osford by the

Dowager Duchess of Marlborough.

With this instrument I found, briefly, that there
are four parts of the spectrum-—a red, a green, a blue,
and a violet—each of which produces a special and
different form of colour-blindness, lasting long enough
to enable me to test myself with Holmgren's wools
and make other experiments.

From 1895 onwards I began to examine the
colour-sensations of other people, testing them with
Holmgren’s wools, and also by a spectroscopic method
of my own, hased on my discovery of artificial colour-
blindness. I found myself always able to understand
their- mistakes in matching coloms, by referring to
my own sensations whilst temporarily colour-blind,
and hence also to determine the kind of colour-
hlindness in a given case. '

The sensations during artificial colour-blindness
are very impressive and not easily forgotten—ithe
sight of anyone trying to match colours that are in
reality different recalls them very powerfully.

During red-blindness the world looks curiously
sombre—all the brilliancy seems to have gone out of
it. The general effect is depressing. * General
Jacqueminot ' roses, even during partial red-
blindness, have the same dull purple tinge that is
assumed by the moss rose while fading. Yellow
ohjects look green, and the orange parts of them
darker instead of brighter; but the yellow is not of
a brighter green than the young green leaves, which
have the -colour of green paint. Blue flowers remain
blue, but free of any red tinge, c.y., Canterbury bells
look bluer but more dull. Borige and alkanet and
gentian scarcely alter, nor does the violet cineraria.
The purple cineraria looks violet, hut less brilliant.

During green-blindness the brilliancy of the land-
scape is unchanged, but everything looks dry and
dusty. Most flowers retain their colour, but the
foliage is grey. The effect is suggestive of a pencil
drawing with tinted fiowers. The part of the spectrum

- where green ought to be is of a pearl grey shading

off into blue grey on one side and pale terra-cotta on
the other. When the green-blindness subsides it is
as if Naples yellow were added to the palette.

During blue-and violet- blindness the landscape
appears to lnck white. The grass and the trees are of
thut peculimly brilliant green that one sees in the
paintings of some of the Impressionists. To the eye
nof rendered eolour-blind the scenery appears chalky
by comparison.

II.—Practical Testing for Colour-
Blindness.

In practice we have to deal with two classes of
persons—the friendly and the unfriendly. Most of the
scientific testing can be made to come under the first
head, but nearly the whole of the technical testing
comes under the second.

L}
1.—Tue FriexpLy.

For those who sincerely desire to learn how their
colour sensations compare with those of other people,
I have no hesitation in saying that my spectroscopie
method is the most certain, the quickest, and the
best. Thave tried it with white-haired working men

“and boys of 12 years old from elementary schools,

and it succeeds with them as well as for the better
educated. If T am led to suppose that a case is
abnormal, I put out Holmgren's wools and ask to
be shown, while getting the spectroscope ready, the
colours about which a diffieulty has been felt; but this
is not necessary, though a knowledge of what to
expect may shorten the process.

The routine of the method is described in Section
XT. (See also Phil. Trans. 199 B., p. 231.)

A complete examination includes. of course.
measurement of the colour-fields and separate deter-

-migation of the sensations of the fovea. Of the

methods I employ, it is sufficient for the present to
say that they are all spectroscopic, and that for some
purposes I use flashing light. '

2 —THE UNFRIENDLY.

The testing of those whose object is to pass the
test, deceiving the examiner and concealing their
deficiencies, is simply a battle of the wits. And
though I have done it successfully with the spectro-
scope, not once but many times, I doubt if it would be
worth the trouble, as it certainly would not be easy,
if once the spectroscope were made familiar to the
candidates, . -

It should be clearly understood that, while I hold
that for scientific purposes no method of testing can
compete with the spectroscopic method, I am equally
convinced that it could not possibly be used for the
purposes of the Board of Trade, except in dealing
with an appeal, when I should most certainly employ
it, ainong other tests. )

I have never had any difficulty in diagnosing colour-
blindness with Holmgren’s wools, except from the
indiscreet bebaviour of hystanders, whose presence is
as great a disadvantage as it would be to a card-player
if they could see his hand.

My method of proceeding differs somewhat from
that preseribed in the Board of Trade Regulations, and
I prefer to have certuin shades which I do not find in
the official set of wools. The differences will be set
forth in greater detail in Seetion V..

IIT.—Technical Tests for
: Colour-Vision.

. Holmgren's method was in practical use long before
the time of Holmgren. It has. been for generations
part of the ordinary routine of the dye-works. When
a dyer has a colour to match, he refers to his ¢ pattern
boxes,” containing in many cases thousands of patterns,
and searches among them for the colour most like that
of the pattern given him. Having found one that is
satisfuctory, reference to his books tells him how it was
done. Forty years ago a journeyman dyer would keep
private notes of ali the colours he had to dye, besides
entering them in the *“dye book ” of the firm.

The foreman dyer takes the younger men and lets
them practise matching patterns, those who fail to do
it satisfactorily being kept to blacks, while those who
have “a good eye for eclour ” are put on to that work,
As a hoy I have watched the men teaching and {esting
oné another. . _ :

Some few years ago, after lecturing on Colour-
Vision in the Esamination Schools at Oxford, I saw
one of the attendants—an old man since dead—
handling the Holmgren wools. I said, “You have
seen this kind of thing hefore.” < Yes,” he replied,
it is like old times. I used to dye thesilk forribhons
at Coventry.” L ,

Now that, for dyers, is an ideal technical test,
being a sample of the work they hare lo de. ,

For pilots and railway men it is not a good
technical test. On the one hand it may reject men
who fail to discriminate delicate shades of colour with
which they have no concern, and on the other it may
pass .men who. can distinguish coloured areas but
confuse coloured points, such as distant signal lnmps.

Moreover the conditions laid down by the Official
Regulationsare different from those which the seaman
works underin the following respects:— _

(a) Photometrically—The test has to be conducted

by bright daylight; that is to say, with a

" percentage of violet light greater than is
given by any but arc light. This gives an
advantage to a certain class of the green-
blind who might not oftherwise pass.

{b) Physivlogically—The presciibed conditions are
those of complete light-adaptation, even to
the point of putting the skeins on a white
cloth—for many reasons a black cloth would
be better—swhereas the piiot isalmost always
under conditions of dark-adaptation,and has
very often to pick out the coloured light
from mmong the other lights of the same
ship, either against darkness or against the
background of an offing coloured by sunset
or by moonlight. It would be difficult to
arrange a test differing more from the
conditions under which the man works than

 the officiul test.

C e s
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Y am strongly of opinion that the examination, as
regards form-vision, colour-vision, and colour-ignorance
tests should be truly techmical, in the sense of being a
sample of the work the man is expected to do, oras
close an approximation to it as it is possible to make
artificially.

The present system of testing assumes that—

1. No person who is colour-blind is fit to bea

ilot.

2, Nopperson who can pass Holmgren's test is
colour-blind.

The oppounents of the present system arcue—

1. Some persons who are colour-blind are fit to
be pilots.

2. Holmgren's test rejects some persons who are
fit to be pilots.

3. Some persons not fit to be pilots have passed
Holmgren’s test.

Iy own view is—

(A) Some colour-blind persens are fit to be
pilots I1F, but ONLY 1F, certain kinds of
green glass are not used for signal lamps.

(B) Holmgren's test, as at present applied, does
not with certainty discriminate between the
dangerous and the harmless varicties of
colour-blindness. L

(C) The pellet test is open to the objection that
it is absolutely useless against the man who
has been coached for it. You need only
tell him to look to one side of the pellets in
matching the colowrs, instead of looking
directly at them. Every now and then youn
find a man who does this habitually without
realising that he is colour-blind for central
vision.

IV.—What Colour-Blind Persons
should be rejected and what Coloured
Glasses should be used.

In determining the best colours for signal lamps,
we have to consider not only the men but the lights.

If all men could discriminate with certainty the
four eolours—red, green, blue, and violet—we could
not use them, because it would reduce the intensity of
the light too much—except in the case of red—to work
with only one of its components. i

Practically the problem reduces itself to that of
finding at what part we can divide the spectrum so
that the two halves shall be as nearly as possible
equal in total luminosity and as wnlike as possible in
colonr. '

To the normal eye this division is in the yellow—
the colours to the left sum up as red, and those to the
right sum up as blue, if the source of illumination is the
sun or the eleetric are, and green, if it is a eandle or an
oil lamp. :

To the red-blind the most striking change of colo
is pear the F-line where green passes into blue. He
calls all colours to the left of this “yellow,” and the
sum of those to the right he calls blue.

To the green-blind the most striking change of
eolour is right in the middle of what we call green.
All colours to the left of this give him . the same
impression that red does to us, though he often ealls it
“yellow,” and all colours to the right of it sum up ts
him as “blue.”

It is clear that to obtain two colours hat would
look unlike to each of these three classes our “red”
glass must stop everything to the right of bin the
middle of the green. 'This would lock dull yellow to
the red-blind, and yellow to uns. And our * blue”
glass must stop everything to the left of F. This
would produce a deep blue, of so little lumincsity with
ordinary lights as to be of no service. Moreover, the
difference in colour between the yellow of onr “red”
light and the yellow of our *white " light would be so
small as to make it difficult to judge except when both
could be seen together.

It follows that unless we could always use are light,
50 as to ensure plenty of violet to mark the difference

between white and yellow, we could not provide a pair -

of signal colours that would be distinctive for the red-
blind, the green-blind, and the normal. B
‘We must therefore exclude the red-blind.

As to the green-blind and the normal—for these a
compromise is possible. To divide the spectrum in
the middle of the green {near the b lines) which gives
the maximum colour-conirast between the two halves
forthe green-blind, does not divide it equally as regards
brightness. To the green-blind the two colourz are
a blue almost identical with ultramarine, and a red
the colour of dry vermilion powder, i.e,, nol glazed or
varnished. But the blue has much less luminosity
thun the red under ordinary conditions of light-
adaptation, amd for ordinary intensities such as those
of signal Jamps.

To the normal eye the sum-total of the light to the
right of the & lines has more the colour of Prussian blue,
and the sum-fotal of the light to the left has the hue
of 4 solution of hichromate of potash, and is also very
much more brilliant. .

Now, although bichromate of potash offers a
sufficient construst to Prussian blue, it is not everyone
who can remember the difference between it and the
naked flame of a candle, without seeing the two within
a few seconds of each other. To place the dividing
line simply in the middle of the green would he, there-
fore, to sacrifice the normal-sighted to the green-blind,
making it difficult for the normal to distinguish ““red™
{which would then he orange-yellow) from white.

But by sacrificing some portion of the spectrum,
and using a red that transmits very little to the right
of the sodium lines and a blue that euts off practically
all to the left of the b lines, we get a red which is
*yed,” both to the normal and to the green-blind, and
a blue alse distinet to both of them. .

The part of the spectrum which must be sacrificed
is from orange-yellow to the middle of the green.

The danger rests with the green glass. There is a '

certain green, coloured I believe with oxide of iron,
which has a leaf-green tint, especially if not very dark.
One of the Osford tmmears used to carry a lamp of
this ecolour. I know from experience that it is most
diffienlt after working on green licht with the
spectroscope to tell the colour of this lamp 300 yards

away. If the light is burning brightly it looks white,

if dimly it might easily be mistaken for red.

If there is any probability that such glass may be
used en signal lamps, then 1 say without hesitation
that no green-blind man ought fo be passed, either as
engine-driver or pilot, or in any capacity where he has
to distinguish between red, green, and white signals.

It camnot be too clearly understood that a green-
blind man makes no mistakes as between red and white
or red and blue, but may even be more than ordinarily
sensitive to n red tinge in a white light. A green-
blind man confuses greens with pink or lilac, and the
danger with him lies in the mistakes he will make with
the greensignal-glass. The colours on which he depends
for his contrast are blue and violet. If these are
lacking from the light, the green glass will appear very
pale and of a neutral colour to him. If, in addition,
it transmits the yellow-green, the light may even give
him an impression of red.

If it should be decided to allow green-blind men to

pass, I think they should be made clearly to understand |

that they are green-blind, and due record made of the
fact. Under normal conditions, with good lights and
good green glass, they are quite safe, but not, I think,
with poor lights and iron-oxide gluss.

It has seemed possible in certain cases bo which my
attention has been directed. thal people have been

rejected as red-blind who were in reality green-blind. .

In the absence of a complete kmowledge of the data,
I merely point out that such a result would be unfor-
tunate, hecause, though the rejection was justified,
the man's friends, finding him quite capable of recog-
nising red lights, jump to the conclusion that he
ought to have passed. The idea, originating with

Hering, that red and green-blindness are necessarily -

connected, is Iargely onsible for this. Great
emphasis should be laid on the fact that a2 man must
be able to distinguish green from white, and green from
red, as well as red from while,

A truly technical test, being independent of theory,
would get over this difficulty. .

The fact remains that a man may possess a well-
developed red sensakion and be absolutely green-blind,
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or may have a strong green sensation while entircly
deficient in red. :

V.—The Holmgren Wools Test.

My method of using Holmgrens wools differs in
several ways from that deseribed in the Regulations.

1. I never lay the skeins on a white cloth, but on
some dark surface, preferably black,

2. T usually begin by asking the person tested to
match the red skein, choosing for the purpose a red as
free from yellow, green, and blue as possible—in fact
the nearest approach to a pure spectral red, bhut at the
same time 2 Drilliant eolour,

To the red-Dlind this has the colour of a dark-green

" ivy-leaf. I then watch the action of the hand in

picking up skeins to mateh it. If dark greens and
browns are gathered with it, there is more or less
red-blindness. If orange and bright greens are picked
up, green-blindness is more probable. ~ At a later stage
I pick up an ivy-green and ask for it to be matched.
The red-blind pick up brilliant reds with this, quite
unconscious of their brilliancy.

But I never allow witnesses to be present except at
my demonstration classes. I do not always use the
same rved, but for each red there is a colonr which
to the red-blind matches it. Thus for “ geranium
there is a dark blue-grey, and for yellow-ochre a
brilliant green.

Similarly there is a set of colours that match to the
green-blind, the most important being a greenish-blue
and pink. But these immediately and instinctively
reject the bright reds from among darker reds or
browns.

It is important to know that I alicays have one true
malch, and sometimes several, to each colour.

One can then say “ Go on and find more that match,”
or, “ Find the next-hest match.”

When a number have been chosen I say * Arrange
thesein the order of their nearness to the sample colour.”

This generally decides between cases of partial
colour-blindness, red or green. :

For the red-blind confuses reds and greens, matching
scarlet with dark green or brown.

The green-blind confuses reds and- greens but dis-
tinguishes scarlet from brown, matehing it rather with
bright yellow-green. Anda series of browns and greens
will be arranged by the partially red-blind in the order
of their green components und by the partially green-
blind in the order of their red components.

The green-blind confuses lilac with blue-green, the
red-blind confuses it with magenta. :

Partial blue or violet-blindness is the most common
defect of all, but passes unnoticed and does not seem
to be a drawback except to dyers. To detect it I use
skeins dyed {o a deep colour with aniline violet. These
are confused by the violet-blind with black or dark
red or brown. The “ purple ” test skein of the Regula-
tions is far too pale a colour for this purpose.

I have found illiterate men afraid to try matching
such delicate tints as the “pink” and “green” test
skeins, but ready to attack with perfect confidence the
full-toned greens, bronzes, and browns; and yet these
are as certain to detect their colour-blindness as the
confusion tints, if properly selected. :

I take the pale “ confusion colours ™ last,

I have as a rule defecfed the colour-hlindness before
reaching this stage, and it is casier to determine the
character of it with Iess complex colours.

The “yellow test skein” is a colour of so little
use that I never trouble to take # with me. The
browns, dark greens,ind slates give the information
much more casily.

VI.—Suggested Tests of Sight.

1. Form-Vision :—

Daylight. A test or measurement of visual
acuity.

Night. To recognise the arrangement of
groups of light at great distances.

Day. To recognise shapes of signals, e.q.,
square, round, triangular, at great distances.

0 5200

2. Colour Knowledye—To recognise and name with
certainty the colours used in signal, national, and house
flags, both tresh and faded by exposure, :

3. Colour-Vision.—-To recognise the colour of signal
lamps af great distanees, and singly or amongst other
lights, the colours used being in some cases full-toned
good signal colours, and in other cases pale poor-
colonred glasses, ¢.g., green coloured by iron oxide, &c.

N.B.—* Great distances” would be simulated by
optical means, to be deseribed later. (Section TX.)

4. Colour-Vision.—For purposes of dingnosis Holm-
gren’s test should be applied.

5. No. 3 would render the pellet test ‘superfluous,
and No. 2 would supersede the Colour Ignorance Test.

VII.—-Form-Vision Test.

The official test for form-vision is open to the
objection that candidates may conceivably learn before-
hand the order of the letters. This may be prevented
in so simple 2 manner that I am surprised to find the
precaution is not taken.

A man who has learnt off all the cards by heart
recognises which is which by the large-type lines at
the top. These, by the regulations, he is sopposed
to read first. ,

. But if the ecight cards were each cut up into-
sepatate lines containing letters of one size only, he
wonld have no clue until he had bond fide read at least
half the letters of a line.

- And if the lines were exposed behind a screen
which allowed only half the length of a line to he
seen at one time the difficulty of cleating would be
still further increased. '

The cards might be Inbelled in smalltype A,B ... H,
and the lines. representing size of type, numbered
1, 2, 3.. to identify them to the examiner but not
to the candidate.

As this test, though good, is not technical from
the seaman’s standpoint, it may be worth while to
mention a method devised by myself about a year ago
which measures the visual acuity instead of referring
it to am arbitrary standard.

The candidate looks ut a fine wire stretched in front
of 2 sheet of white paper. He determines the greatest
distance at which he can distinguish it. To prevent
cheating, the frame carrying the wire can be rotated,
and the candidate has to suy what is the direction of
the wire, and, in fact, to place a wire he carries
parallel to it.

He then withdraws to a distance 11 times as
great and is shown two purallel wires. Being of the
same diameter as the single wire, they are quite
invisible to him until by means of a screw adjustment
they are brought within a certain distance of each
other, when they suddenly appear, not as two wires,
but as one.

This may happen when they arve from 3 to 5 milli-
metres apart, the wires being one-tenth of a millimetre
in dinmeter.

From these data the visual acuity cin be ealenlated.
The phenomena require mathematics for their explana-
tion, but depend upon a principle well known to
oplicians. '

The method was tested this summer by 2 number
of people and found to work well. Astigmatism is
detected Dy it.

By substituting coloured screens for white, the
colour-sensations of the fovea may he studied.

So far as the experiments have gone it appears to
be free from the objections to the “ pellet ™ test—if the
candidate looks to one side he stands no chance of
seeing the wire. :

But in this respect a Iurger number of observations
must be made. I propose asking the staff of the
Oxford Eye Hospital to collaborate with me for the
purpose.

VIII.—Colour-Vision Test.

Edridge-Green’s Lamp is the best apparatus on
the market that I have seen, Lut I do not think it
perfectly adapted for the purpose.

In it the source of light is a white porcelain surface
illuminated by a small electric glow-lamp. It is viewed
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through a series of cirenlar appertures of different sizes
whereof the smallest at 20 feet distance subtends the
same angle as a signal lamp at 800 yards.

This does not precisely reproduce the conditions of
actual work and therefore does not satisfy the condi-
tions of & perfect technical test. o

The tntriusic luminosily is loo low. It is quite a
different thing to look at a very brilliani point sub-
tending a very small angle. And the angle subtended
by a distant ship’s light is 2 good deal less than that
provided for. )

Although Edridge-Green’s lamp would serve far
better than the pellet test to detect abnormal conditions
of the fovea in the case of a frigndly patient, it would
be quite useless against 2 man bent on evading
detection.

For detecting ordinary colour-blindness it answers
extremely well.

iX.——G. J. Burch’s Proposed Test for
' Colour-Vision.

. The following arrangement of apparatus was
designed by me in Junuary 1910, after reading the
correspondence in the Press relating to Mr. Trattles,
and was intended to meet cases such as his.

. During May and June I set up the arrangement as
to its essentinl parts and ascertained that it works
extremely well,

Owing, unfortunately, to my long-continued illness
I have mnot been able as yet to make a working model.
It consists of lwo parts.

. 1. The Ship’s Lights.—These are represented by
apertures in a metal plate, behind which lamps (petro-
leum) are placed, coloured glasses being interposed as

.. An image of these illuminated apertures is formed

_ in a definite plane by a camera lens, this image being

large or smallaccording to the distance of theapertures
from the lens.

In the path of the rays, between the apertures and
the camera, is an inverted telescope. If this is close to
the camer:y, to a person looking at the image of the
lights as seen from hehind the camera they appear
very small and distant. As the telescope is moved
farther away the lights seem to grow bigger and
approach, until at- last they look quite large and near.
But the special advantage of the arrangement - is that
the lights are sharply focussed all the time and their
apparent distance is measured by the position of the
telescope. ’

I have applied this method also to the apparatus
described in Scetion VII. for measuring Visual Acuity.
Tt answers well. Co T

This part of the apparatus can be used to test both
colour and form-vision quite independently of the
part next described.

2. The Scenery.—To supply the background, with
varying contrasts of sunset sky, moonlight, &¢., I make
use of the principle of epper’s Ghost. :

A picture of a distant coast or of the sea is fixed
out of sight to one side, and the image of it projected
by a diagonal mirror of plane unsilvered glass on to
the above mentioned image of the lights, the distances
being adjusted so that the image of the offing coincides
with that of the lights when the telescope is close to
the camera.

The eifect, even with a very rongh arrangement, is
wonderfully realistic.

At firsi nothing can be seen. Then as the
telescope is slowly moved away the light appears in the
far distance, getting brighter and brighter until the
separate lights can he distingnished, and finally it
seems close at hand.

It is easy to mark the point at which the colour of
the light can be seen—also to note the effect of the
diffierent backgrounds. .

By viewing the whole through a convex lens o
snitable power, 8o as to throw the common focal plane
back to infinity, the apparatus can be kept within
comparatively small compass.

Several lights can be made to appear,in different
parts of the picture, and each can be made to approach
or recede independently of the others. :

The effeet of a fog or mist is imitated by interposing
between the diaphragm and the telescope a special
kind of ground glass. The farther this is from the
aperture, the greater the effect of fog.

The lights can be made to travel along the horizon,
some in one direction and some in the other if desired.

But the test can be applied as efficaciously without
any of these scenic effects. It may be as well to
recapitulate what are the serious essential parts of
the method : — o

1. The use of direct light from the flame of a lamp

so that the intrinsic luminosity shall be the

same as that of the ship’s lights. ,
. The use of red and green glass of good, bad,and

indifferent quality similar to what may be

. found on ships.

3. The production by optical means of a reduced
image of the lights used, the size of which
can be increased during observation by the
device of an inverted telescope or other suit-
able_system of movable lenses, the final image

- being at infinity or nearly so.

" 4. The superposition upon the image of the lights
of a glare to represent sunset glow or moon-
light, &c., this being done by a diagonal
unsilvered mirror reflecting light from a patehi
of coloured paper, &c.. or, if preferred, from a
picture of the seu. o

5. An iris diaphragm or other variable aperture
will serve to vary the apparent size of the
light where only a single light is required.

6. The representation of fog by dulled glass belween
the aperture and the cye.

19

X.—@G. J. Burch’s Theory of Colour
Sensations.

To avoid confusion, it may be well to state briefy
my own position with regard to the theory of colour
sensations. _ _

I hold the view of Thomas Young in its original
form, viz., that we possess four separate aud inde-
pendent colour sensations, namely, red, green, blue, and
violel. '

The simultaneous and equal excitation of all these
sensations produces in us the same effect as while light.
[See Phil. Trans, 191 B. pp. 1-32, with the Coloured
Plaies.]

This differs from Helmholtz and the later form of
Young's theory, according to which green plus violet
equals biue, and therefore blue is not regarded as a
sepnrate sensation. :

It differs from James Clarke Maxwell and others,
who said that violet equals blue plus red, and did not
consider violet as a separate sensation. _

It differs from those who hold that white is a
separate sensation. L ) _

1t differs fundamentally and entirely from Hering's
theory.

Thus in nearly all respects I may be regarded as
upholding the Young-Helmholtz theory. '

I do not agree with Edridge-Green'’s more complex
theory. The phenomena he refers to are explicable
much more simply. They occur wherever two colour
sensations overlap. They are much affected by physio-
logical and pathological conditions. ’

XT.—Burch’s Spectroscopic Method
of Testing Colour Sensations.

My spectroscopic method of testing colour sensa-

tions depends on the fact that coloured light of quite
moderate intensity rapidly induces a very mnoticealle
degree of temporary colour-blindness if it occupies the
entire visual field. This may be experienced by holding
the eye near a large piece of scarlet cloth lying in the
sun. .
1 therefore employ a spectroscope of considerable
power, 50 that not more than one tenth part of the
spectrum is visible at one time. The eyepiece must he
one having a wide field of view, and the spectrum,
instead of oceupying a narrow ribbon in the middle of
the field, must fill it from top to bottom as well as
from side to side. A good hold pointer in the centre
of the field serves as a reference mark.
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THE FIrsT STAGE.

The first step is to ascertain what names the
candidate employs to describe the colour of the
spectrum in various parts. It does not in the least
matter whether these are right or wrong, all that the
operator wants to lmow bheing at which points,
according to the candidate, rapid changes of colour
oceur.

A person of normal vision describes them somewhat
as follows :—Beginning at about 7600 on the left hand.
the first is deep ved, increasing. rapidly to red, which
remains constant for some distance. At a certain point
it hecomes scarlet, changing -rapidly to orange, and
then passing with great rapidity through yellow to
yellow-green, and more gradually to green, which con-
tinues unchanged over another considerable portion of
the spectrom. Quite suddenly this showsa trace of

blue, and then passes through blue-green to blue with -

even greater rapidity than the change from red to
green. Blue remains constantin hue for some distance,
and then passes through indigo to violet, which ends
about 3900. .

If we could be quite sure that the names given by
the candidate to these colours meant the same to him
that they do to us, no further test would be needed.
From his description of the colomrs of the spectrum
we could deduce his colonr sensation. _

Baut they do not. . What the red-blind ealls red is
to us dark ivy-green, what he ecalls yellow is our green.
The green-blind often deseribe the green of the
spectrum as green, though that colour has no existence
for them. :

THE SECOND STAGE.

The second pmt of the test determines whether
the change seen by the candidate is really a change of
colour to him, or merely a change of brightness.

Suppose, for example, 2 man selects as the * best
yellow,” i.e., neither inclining to orange nor to green,
the D-lines of wave-length 5893, the colour given by a
spirit lamp with salted wick. Telling him to fix the
eolour in his mind so as to be able to recognise it, I
make him look for 30 seconds steadily at a part of the
sume spectrum where he can see no colour but red.
Now, uccording to the theory of Young and
Helmholtz, yellow results when the red sensation and
the green sensation are equally excited. But during
that short period the intensity of his sensation of red
has been reduced to one-half, or even one-fifth of its
original value, so that the sodinm lines when he sees
them again, instead of exciting 50 per ¢ent. red and
50 per cent. green, give 30 per cent. red and G0 per
cent. green, or even 16 per cent. red and 84 per cent.
green, and therefore appear bright green. Hence thie
part of the spectrum that now looks pure yellow must
have moved nearer to the red.

If, however, what he calls red is not really red to
him but only the weaker part of his green sensation.
and what he calls yellow is where that green begins to
get stronger, then fhe effect of fatigue will be to
necessitate his going farther info the green to reach u
part bright enough for him to consider it yellow.

If, therefore, fuligne with red brings the “ best
yellow” of the speetrum nearer the red, then the man
possesses a red sensation. o

But if fatigue with red drives the “hest yellow”
farther into the green, then what he calls “red™ is
only the beginning of the green, and he has no red
sensation. : - :
~ After looking for 30 seconds at the green these same
orange lines of sodium appear bright scarlet. Green,
blue, and violet produce similar effects in other colours.

This being the principle, the following considera-
tions have to be kept in mind in arranging the details
of the test:— e

1. Any sensation that has been fatigued must be

given time to recover hefore being itself
tested. This is done by working straight
through the spectrum and back again.

2. The same degree of fatigue must be used for

each observation. ' Thirty seconds is a con-

venient tine, but 2 minute may be allowed if
the light is poor.

3. The choice of colour must be made quickly before
the effect of the temporary colour-blindness
has subsided. The candidate is required to
begin traversing the spectrum at the word
* thirty,” and to stop directly the right colour
reaches the pointer, without furning back.
Most people, after a couple of trials, manage

. this easily enongh. .. . - L

The following example shows how the observations

arerecorded. The figures are wave-lengths : —

=" 1st Stage.” Normadl Colour-boundaries.” =

“Best yellow,” .., green meets red = 5785,
. blue -, presn — 4907.
* Indigo,” ie,blue  ,, violet = 4650.
2nd Stage. Fatigue Ezperiments.
After looking at— .

Red for 30 seconds green beginsat 6010.
Green ,, - »e blne - 5080.
Bloe ,, ” violet 1 47490,

Violet ends = 3900.

After looking at— _
Violet for 30 seconds blue begins at 4555.
Blue ,, ” green ,, 4720.
Green ,, . red " 5550.
| Red ends = 7600.
From these data we find—

1. The extent of the colour sensations.—Red
extends from 7600, where red ends, to
5550, where red appears after green; green
-extends from 6010, where: green appears
~after red, to 4720, where green appears
after blue; blie extends from 5080, where
blue appears. after green, to 4555, where

_ blue 'appears after violet; violet extends
Jfrom 4740, where violet uppears after blue,
to 3900, where violet ends. ‘

2. .The extent of the compound colours—Yellow,

- ‘where green overlaps red, from 6010 to
5550; blue - green, where blue overlaps
green, from 5010 to 4720; indigo, where
violet overlaps blue, from 4720 to 4555,

) Observe, moreover, that in this case,
which is that of an artist, violet and
green overlup in the middle of the blue
from 4740 to 4720. o , _

3. The middles of the overlaps correspond -very

- closely with fhe “mnormal colour-bounda-

ries” of the same person.

Thus  red-green = 5780 instead of 5785 ; green-
blue — 4900 instead of 4907; Dblue -violet = 4648
instead of 4650. : : :

Red-blind people have the spectrum shortened at
the red end, no ¢rue change of colour near the yellow,
but a change from green to blue, and one from blue to
violet. - - . . : '
In green-blind people the red end of the spectrum
is not shortened. They find no change of colour in
the yellow nor.in the blue-green, but a very sudden
and striking change -in-the middle of what we call
green, at abont 5180, where to us there is no change.
What we call blue-green they call indifferently  pink,”
or “green,” or “ grey.” ’ )

The blue-blind are also uncertain in their names
for the Dblue-green part of the specirum. = They find no
change in the indigo near @, but their spectrum is not
shortened in the violet. ' . .

The violet-blind have the spectrum shortened in
the violet, and see no change of colour near G in the
indigo. , . . '

If a colour sensation is found to occupy a much
smaller extent of the spectrum than usual, the person
is to be considered partially colour-blind in that
respect. But time must always be given, and a second
measurement taken to determine if the apparent colour-
blindness is temporary.

A cricket match in the hot sun will make some
people nearly green-blind for several hours.
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APPENDIX D.

Mevonraxpun supplied to the Commirtee Ly Dr. W. H. R. Rivers, F.IR.S,, Ferrow of
St. Jonux’s CoLLegr, CaxurIipge.

I do not attempt to give in this report a full
account of defects of colour-vision from the practical
point of view, but merely to deal with certain aspects
which seem to me especially important in relation to
one of the problems referred to the Committee, viz.,
the determination of the degree of colowr-blindness, in
persons holding resppnsible positions at sea, which
causes them to be incompetent to discharge their
duties. - :

The most difficult problem which lies before the
Committee concerns the capacity of persons suffering
from the defect of colour-vision, first discovered by
Lord Rayleigh, usually lmown in this country as
“Individual variation of the colour sense™ and in
Germany as * Anomalous trichromatic vision.” Our
knowledge of this condition has advanced very greatly
during the lust few years, especially through the work
of Guttmann.®* Tt can now be regarded as established
that persons who are anomalous in the mateh R 4+
G = Y also suffer from definite weakness of vision for
red und green, tending to confuse these colours when
they are of low luminosity or saturation or when seen at
a small visual angle. Further, Gutimann has shown
that there is considerable delay in the recogmition of
these colours, a fact which becomes of importance in
connection with the greatly increased speed of ocean
travel and will certainly become increasingly important
in the future. It is finther clear that there are two
distinct varieties of this condition, as originally pointed
out by Lord Rayleigh; in one variety it seems that
vision for red is especially weakened, while in the other
it is the vision for green which is especiully affected.

Since persons with this defect undoubtedly suffer
from weakness of colour vision, T propose in what
follows to speak of them as cases of colour-weakness.
Nagel} has shown recently that so-called colour-blind-
ness is not an absolute defect, and it is probable that

there is no hard and fast line between so-called colour-

blindness and colour-wealkmess.}

Both Guttmann and Nagel§ are of the opinion that
persons with this form of colour-wealmess are sources
of danger at sea and on milways, and Guttmann, who
himself suffers from the defect, has made cbservations
on himself from this point of view.. :

Guitmann[f has tested large musses of persons in
order to discover the frequency of the condition, and
has found it in 5-1 per cent. of males in addition fo

the usnal four per cent. of colour-blindness, and there .

is much reason to helieve that the condition occurs
with equal frequency in this eountry. It is notorious
that these cases of colour-weakness pass Holmgren’s
test, usually with ease, and if the views of Nagel and
Guttmann are accepted, the Committee will therefore
‘have to consider the question whether large numbers
of persons now holding responsible posts at sea,
persons who have doue so with perfect safety for many
years, shall be disqualified by their defect.

It seems clear that this condition is one whick
exists in many degrees, but even if only the more
gravely affected are to be rejected it will be a very
serious matter. If, on the other hand, it be once
conceded that the slighter degrees of the defect shall

* Zeitsch. 1, Psych. n. Physicel. d. Sinnesorgane, Abt. 11,
1908, Yol. 42, pp. 24 and 230; 1909, Vol. 43, pp. 146, 199, and
255, See alse Levy, Ucber einem zweiten Typus des
:;ng:m!cn trichromatischen Farbensystems, Dissert. Freiburg,

903,

T Zeitsch. f. Psych, u. Physiol. (. Sinnes., 1L Abt., 1907,
Vol. 41, p. 319, and 1910, Vol. 44, p. 5.

1 Fresh evidence in favour of the unity of colour-blindness
and colour-weakness bas been published by Guttmann sinee
the above was written. See Zeitsch. f. Psych. u. Physiol. d.
Sinn., 1. Abt,, 1910, Vol. 57, p. 271.

§ Ihid, Vol. 41, p. 239, Sce also Feilchenfeld, Arch. f.
Augenheilkande, 1904, Vol. 50, p-18.

I Op. cir., Vol 43, p. 217,

not disqualify, the Committee will be facad by a task
of the utmost difficulty in determining where to draw
the line at a point which will ensure reasonable, not to
speak of absolute, safety.

The problem seemns to me so serious and so difficult
that before reaching any decision it is in my opinion
incumbent on the Committee to take every possible
means of arriving at some alternative meusure or
measures.

The present state of affairs is that there are many
persons, perhaps hundreds, holding responsible positions
at sea who suffer from weakness of vision for red and
green, the colours used as signals, while few will doubt
that there are many persons holding such positions who
are definitely colour-blind, probably in owr own marine,
certainly in those of some other nations. It is umi-
versally acknowledged that even colour-blind persons
are able to recognise the three lights used at sea,
probably with ease und certainty under ordinary con-
ditions, and in my opinion the first need at the present
time is an inquiry into the means by which this
recognition is effected, while & second equally im-
portant need is the study of the exact conditions which
have to be met at sea. In my opinion no conclusions
of any permanent value ean be reached till such
investigations have been carried out.

Very few exact observations huve been made on the
capacity of vcolour-defective persons to recounise
coloured signals. In addition to those of Guftmunn
which I have already mentioned, an inquiry has been
carried out by Nagel,* bnt it seems to me probable
that this investigation was vitiated by the neglect of
cerfain techmical points to which T shall return later
(see p. 4). '

Though in my opinion definite conclusions can
only be reached on the basis of actual experiments
and ohservation, I propose now to consider wlat is
to be expected from our present knowleage and to
pointi out some of the conditions which must be taken
into aecount in any investigation of the subject.

In approaching the study of these problems, the
first point to be borme in mind is that the way
which a colour-blind or colour-weak person reacts
towards colour does not depend merely on the nature
of his sensory defect. It is well known that a person,
who can be shown to be definitely colour-blind, will
yet for practical purposes attain considerable success in
the ordinary business of naming colowrs. The colour-
blind person is able to distinguish by other eriteria
coloured objects which he is unable te distinguish by
difference of hue. How far he is able to make use of
these criteria depends on his general intelligence, and
on the amount of attention he has devoted to colour.
Two persons, who have precisely the same seusory
defect, who can be shown by specially devised experi-
mental procedure to be precisely alike, so far as mere
sensory defect is concerned, may yet behave very
differently in the recognition of colour. One may
succeed in passing imperfect tests, while the other
fails; and one may succeed in the practical aet of
distinguishing red and green lights for his whole life,
while another inny come to grief at the first real
difficulty, It is this complexity of colour-blindness
which makes its practical side so diffienlt ; and it is the
failure to recognise this complexity which is respon-
sible for the character of much of so-called scientifie
work on colour-bLlindness.

In order to understand how colour-blind persons
recognise coloured lights, it is mecessary to discover
what are the eriterin upon which the colour-blind
depend. There is no doubt that these are of thiee
kinds—differences of hue, of luminosity, and of satura-
tion. A red and a green light, which are whelly

* Zeitsch. f. Psych. u, Physiol &, Sinn,, Abt. 11, 1907,
Vol. 41, p. 455.
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different to the normal eye, may also be wholly
different, on account of their difference in luminosity
and saturation, to a person who confuses red and
green, and of these sutwation is especially important,
Tuking the lights used at sex as examples, the wlite
light is generally yellowish, and the red light ulso
vellowish, and therefore these two lights will appear in
the same hue to the ved-green blind person, but they
differ wholly in saturation. While the colour in which
the red light appears has a very high degree of satura-
tion, the white light will obviously have a very low
degree of saturation, and it is probably as a result of
this difference of saturation that a colour-blind person
never confuses these two lichts. The red light, owing
to its saturation, has a special quality which enables it
to he recognised at onee.

The recognition of the green light is a more
difficult matter for the colour-blind, purtly on account
of the greater variability in the hue of the green
lights used at sea. If the green is yellowish, it will for
the red-green blind resemble other yellowish lights in
hue, A certain green may bz confused with a colour-
less light, while, if the green is decidedly bluish, it will
be confused with other bluish lights but not with
yellow lights. If the green light used is distinetly
bluish, we huve every reason to balieve that the red-
green blind person will never confuse it, either with
a so-called white but really yellowish light, or with
a yellowish-red light. The red and green light will
also in this case differ as fundamentally to the colour-
blind as to the normal eye. In consequence a blue-
green light will never bz confused with the red or
white Lights used at sea. *If Tam right—and I must
point out again that I am only stating positively a
position, which needs experimental investigation before

» it should be accepted—the eriterion by means of which

a red-green blind person distingunishes between the red
and white lights used at sea is saturation, while the
criterion in the distinetion of a blue-green licht from
red and white lights is difference of hue. If the green
light is yellowish, the criterion by mmeans of which it is
distinguished from red will again be saturafion, mt
the ouly means Ly which such a green light is dis-
tinguished from a white light will be the very
dangerous eriterion of luminosity.

It is, I believe, generally recognised that eriteria
such as those I have been considering do, as a matter
of fact, enable the colour-blind to distinguish the
coloured lights used at sea, even with ease and cer-
tainty, under ordinary conditions. It is only under
exceptional conditions that nistakes are liahle to oceur.
One of the most important of these conditions is fog,
and it may therefore be well to consider what might
be expected to be the effects of fog, i the criteria are
as I huve supposed. One effect of fog will be to alter
the apparent saturation of colowred lights; a coloured
light seen throurh a foppy medium must have its
apparent saturation affected ; but whether fog is ever
sufficient to do away with the difference of saturation
between red and white lights, as seen by the red-green
blind, is a matter which can only be settled by special
investigation. Amnother effect of fog is to disperse and
reflect blue light more than that of other wave-lengths,
and thus to diminish the blueness of a bluish light.
Here again the question, whether this effect can he
great enough to do away with the difference in hue
between blue-green and a red or white light, can only
be settled by special investigation.

Another property of colour-blind vision is one of
supreme practical importance. Colour-blind persons
through their whole lives distinguish by means of
certrin eriteria colours which to the normal eye differ
in hue. In consequence, their power of discrimination
in relation to these criferia is continually exercised,
and, as a result of this exercise, it is found that the
colour-blind can distinguish differences of lwminosity
and satwration more delicately than the person with
normal colour-vision; and this increase may be so
considerable that colour-blind persons may actually be
able to see colours which are so faint as to e totally
invisible to the normal cye.

The importance of this is obvious. A colour-blind
person, who has found his way into a responsible
position at sea, will be continually practising his
capacity for the discrimination of the coloured lights
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used ut sea. If the eriteria of which he makes use are
those I have supposed, it is to be expected that his
capacity for the discrimination of differences of
saturation, luminosity, and of such hues ashe perceives,
will be very greatly heightened, and I should be quite
prepared to find that 2 colour-blind person may often
be able to recognise a red, green, or white light even
sooner than a normal person.

In the foregoing nccount I have attempted to describe
the eriteria: whereby colowr-blind and colour-weak
persons are able to recognise the lights used at sea. I
must again point out that this account is merely
tentative, and that there is urgent need for an experi-
mental inquiry to determine how far such an aceount
is correct.

A few words may be said about the form which
such an inquiry should take. It will probably e
impossible to conduct this inquiry at sea, but it will be
necessary to imitate conditions as they exist at sex, and
there does not seem to me to be any serious difficulty
in the imitation of foy and any other conditions
which affect the vision of the lights used at sen. A
more difficult matter is the imitation at close range of
the coloured lights seen at a distance. The obvious
way of imitating lights seen at u distance is the
observation of the lights actually unsed at sea at a
small visual angle, this being effected by means of
dinphragms. There is, however, a source of fallacy in
this method. A signal lantern, seen at close range,
may he observed to differ in colour in the different
part of its field. Thus, a blue-green signal will appear
distinctly yellowish in the centre, corresponding to the
position of the actual light, and blue-green in the
periphery of the exposed field.

If a diaphragm be used, only the central part will
be used, .., a light will be presented which is far more
yellow than the actual light, as it appears as a whole
when seen at a distance. It seems to me probable
that this fallacy has actually vitiated Nagel's observa-
tions (sce p. 2); that he nsed lights much yellower (or
less blue) than the lghts as they would have been scen
at a distance; and thait this was so seems to be
indicated by the fact (op. cit., p. 470) that his subject
saw all three of the lights used as yellowish.

Having now considered certain preliminary
problems concerning the power of the colour-blingd to
recognise colour for practical purposes, I propose to
consider briefly the nature of the coloured lights
actually used at sea. So far as I am awarve, the red
lights thus used are relatively constant in hue. The
glasses used, not only in our own marine, hut probably
universally, are distinctly on the yellow side; and
whether the light behind it be more or less yellow, no
difference will he produced in the hue of the resultant
light. Probably theve is not a single case at the
present moment, in which the red light used at sea has
other than a yellowish hue.

With the green light the case is very different. In
our ownmarine and in that of Germany # the standard
green glass is definitely blue-green—in fact, so blne a
green that the mum in the street would call it blue. -

The actual colomr seen at sea will, however, vary
with the nature of the light exposed behind the glass;
the relatively white electric or acetylene lights will give
a resultant light differing in hue from that given by an
oil lamp.. I gather from the Board of Trade ** Instrue-
tions as to the Survey of Light and Foy Signals” that
attention is already paid to these points; but it is not
clear that it is the husiness of the surveyors to see that
the resultant light shall be definitely bluish. No exact
measures appear to be taken to ensure the constuncy
in hue of the resultant lights, even in our own marine;
hut even if this should not be so, it seems quite cerlain
that at the present time nothing is done to ensure

* I am indebted to the Boeard of Trade for the inforeation
that in Germany regulations have been issuad “ that the tim
“ of the port-side light should preferably be copper-colour,
* and the tint of the starboand light should be bright blue
“ wreen, not yellowish green or grass green.”  The use of the
wonl * prefembly ™ suggests that the regulztions ensure no
great degree of constatey. At the time this information was
given to e, the Boand were not in possession of information
concerning the nature of the standand lights used by otler
nations, but possibly this information has since lnen
obtained.
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constancy in the hue of the green light used by
different nations, and it is possible that there are
nations whose green lights are definitely yellowish.
In my opinion a further urgent need is an inguiry into
the actual regulations of different nations; an inquiry
into the constancy in hue and intensity of the lights
used at sea; and if, as will almost certainly be the case,
they should be found to be inconstant, the first need
will be fo bring about an international ngreement to
ensure such constaney.

If experimental inguiry should show that the fore-
zoing account is even approximately correct, it will be
obvious that no condition is more important than
constancy in hue of the lights used at sea. If, asis
beyond all doubt, there are colour-weak and colour-
blind persons holding vesponsible posts at sea, there
can be little question that the use of a yellowish-green

. light is a serious source of danger. Further, it is only

when the conditions with which colour-weak persons
have to deal are known and constant, that any satis-
factory conclusions can be reached concerning the
Jdegree of weakness which affects their competency. So
long as the conditions with which colour-weak persons
have o deal are inconstant, so long will even slight
degrees of weakness be possible sources of danger
There are, however, two additional reasons which, in
my opinion, make it imperative that the lights used at
sea shall be standardised and rendered constant.

The first of these reasons is that the safety of a
vessel at sea does not depend only on its own naviga-
tion ; as has heen said, it takes two vessels to make a

* collision. A vessel belonging to a nation, which does

everything to exclude colour-blind persons, may at any
moment have its safety endangered by the presence of
a colour-blind person on the vessel of another nation.
It is possible to make international regulations con-
cerning the nature of the lights used at sea, but it will
be yuite impossible to insist that every nation shall
take adequate steps to ensure the absence from its
services of all colour-blind persons. It must be recog-

_nised that, whatever we do, colour-blind persons will

continue to mavigate vessels, and the danger arising
from such cases will be far greater if the lights used
at sea continue to be inconstant. It is certain that for
many years colour-blind persons will be permitted to
hold responsible posts at sea by some of the nations
of the world, and that the sufety of the vessels of
other nations will he thereby endangered. If this be
granted, it will hardly be possible to put on one side
a practicable scheme for minimising this danger.

Anotherever-present danger wonld also be met,at any
rate to some extent, viz., that arising from the gradual
onsct of acquired defects of colour-vision (i.e., from
disease) in those already holding responsible positions
at cea. Annual, or even more frequent, cxaminations,
either of the form-sense or of the c¢olour-sense itself,
cannot wholly exclude this source of danger. Though
acquired defects of colour-vision presenl greater
variety than the congenital forms, there is little doubt
that in the great majority of cases, and especially in
the initin]l stages, the defect has the sume general
characters as in the congenital form, and a measure
which assists the congenital cases would also assist the
great majority of acquired cases. It may be pointed
out that there are probably many persons, who suffer
from slight weakness in central vision for red and green
as the result of tobacco-smoking, who perhaps mever
reach the stage which would be called amblyopia.
These undoubted dangers would certainly be greatly
diminished, if the colomred lights used at sea were
constant in hue and relative brightness.

Onec objection to the measure I propose may be
mentioned. It may be objected that a red-green blind
person is blind to the red in the proposed standard red
light, and would therefore be altogether dependent on
his recognition of jts yellow component; and that
similarly he would be blind to the green in the blue-
green light and would be altogether dependent on iis
blue component ; and that in consequence the hues in
which these lights are seen can be of little service to
him. This cobjection can ouly be fully met on the
basis of actual experiment; but it may be pointed out,
first, that it is probably a misconception to suppose
that the coloration of the red and green lights,

provided they are definitely yellowish or bluish, is any

less vivid to a colour-blind person than to one with
normal vision; and secondly, this objection ignores the
increased capacity for discrimination which is a
characteristic of colour-blindness. As I have already
suggested, it is possible that, owing to this charac-
teristic, o colour-blind person may even be able {o
recognise 2 red or green light (with the same proviso
as above) before it has heen recognised by ome with
normal colour-vision.

I advocate, then, the internationil standardisation
of the lights used at sea for three reasons : firstly, in
order to diminish the dangers arising from the presence
of congenital cases of colour-blindness or colour-weak-
ness at sex, u possibility which cannot be excluded in
our own marine and certainly notin those of all nations;
secondly, as a means of diminishing the dangers arising
from the presence at sea of persons who have acquired
defects of colour-vision, especially in the early stages
of such defects when the sufferer himself is quite
unaware of his condition; and thirdly, because it will
Jse far easier to determine the degree of colour-weakness
which should disqualify, when the conditions with which
such persons have to deal are simple and constant, than
when they are, as at present, complex and inconstant.

It is obvious that there is a still larger question.
It is possible, if the conditions were standardised,
either in the way I propose or in some other, that many
cases even of colour-blindness might he allowed to hoid
responsible posts with safety, the only cases whose
exclusion wonld he absolutely necessary being those
with diminished luminosity of red. This question was
considered by the Committee of the Royal Society
(pp. 14-15). The Committee recognised that it was
the green signal which raised difliculties, but
ussumed that it would be necessary to employ a blue

glass for the second sigunal, in order that the two

colours should be recognised by the colowr-blind. I
does not appear to have ocemred to the Committee
that the blue-green glass, which they proposed as the
standard in the next paragraph of their report, might
be amply sufficient to meet the requirements of colour-
defective persons, if the standardisation were carried a
step further.

It may seem premature to consider how . the
standardisation I propose may be carried out, but I do
s0 briefly in order to meet possible objections on the

score of impracticability.. At the present time the

Board of Trade only standardises the coloured glasses,
and, as I have already pointed out, the effect of such
standard glasses, on the actual light as seen, will vary
greatly both with the hue and the intensity. of the
lights exposed behind the glasses. It will also vary

~with the thickness of the coloured glass.. All that I

propose is that, instead of standardising the glasses, it
is the lights which ure actually seen which shall he
standardised. For this purpose all that would .be
necessary is to settle on the hue und intensity of a
standard light, and it would then hecome the business
of the manufuacturers of the lanterns toadjust coloured
glasses to the light in snch a way as to match. the
standard. This would probably be done most easily
by having coloured glasses of varying thickness, and
using these empirically, till the requisite. light .is
produced. One obvious difliculty is, that it will not be
possible to ensure that the source of illumination shall
always have the same intensity. Fortunately, this
objection, though valid, becomes less important, when
we consider that change of intensity with time will
usually be in the direction of diminution, and that
this diminution will only make the green light
bluer and therefore more easily detected by the colour-
blind, :

I should like to point out that the essential step in
the change I advocate, viz., the choice of a blue-green
light of constant hue for the standard green light,
has already been taken by Great Britain and Germany,
and possibly by many other nations. It is possible
that very little will have to be done to make such a
choice universal. In this case- there will only remain
the standardisation of the light, rather than of the
glass used to produce the light, and the settlement o
the exact hne of this light. o —

It will have become clear that in my opinion.no
satisfactory conclusion is possible concerning * the
“ degree of colom-blindness in persons holding

- APPENDIX. 151

 responsible posts at sea, which causes them fo be
* incompetent to discharge their duties ™ till new
investigations have Deen carried out to determine the
powers of distinguishing coloured lights which snch
persons possess. Further, I hope to have shown that
the whole problem would be greatly simplified, if the
conditions with which colowr-defective persons have to
deal were rendered constant by international agreement.
Cuses of total colour-blindness and of diminution of
the luminosity of red lights are obvious sources of
danger, which I have not thought it necessary to

E:onsider; bat with this exception all that can be said
is that, so long as the lights used at sea are inconstant
inhue, every case of defect in vision for red and green,
even of slight amount, is probably a source of danger.

I do not comsider in this report the second
veference to the Committee concerning any alteration
in the tests at present in foree, since this question ean-
not be answered until the Committee has settled what
degree of defect is to be a disqualification.

W. H. R. Rivers.
: Dee. Sth, 1910,

APPENDIX E.

MEMORANDUM ON DARK ADAPTATION.

(Communicated by Professor Gotch.) -

It is a familiar experience that on coming from
daylight into a darkened room there is at first great
difficulty in seeing faintly illuminated objects which
in a short time hecome plainly visible. This pheno-
menon is mainly associnted with an alteration in the
receptive strnctures of the eyes which gradually
become ““adapted ” to the dark environment and are
rendered much more sensitive to feeble light. .

A further egually familiar experience is the visual
confusion associated with a sense of dazzling glare,
which ocenrs on coming suddenly from a dark room
into bright daylight; this also passes away as the
eyes return to their daylight state of adaptation.

The Structural Condition of the Eye in Dark
- Aduplation. '

(1} The eyes in the dark differ from the same
organs in daylight in two respeets, hoth of which
increase the sensitiveness of these senmse-organs to
feeble light : the first is the dilatation of the pupils,
allowing more light to reach the sensitive surface
(retina); the second is a pecnlur alteration in the
retina and in the sensitive structures which it contains.

(2) The ceilular elements of the retina which
form the peripheral sensitive structures are of two
types, cones and rods. These lie on the most posterior
(deepest) horder of the retina, where they are embedded
in pigment cells; they have stalks eonnecting them
with more anterior layers of the retina In man the
centre of the retina (corresponding withthe centre of

the field of vision) contains scarcely any rods. This

central part (foven) is crowded with cones; it ocenpies
an area of relatively small size, so that when one
Inminous point is focussed in the middle a second point
wonld be focussed on the edge of this region when the
two points subtend an angle of 13° to 21°, '

Aronnd the edge of this region the retina contains
both rodsand cones, which scon hecome almost equally
numerous for some little distance (probably for 2° or
3°). This part miy he termed the parafoveal region,
and shades off into the remaining peripheral parts of
the retina, in which the coues are greatly diminished
in number and the rods greatly increased, until
finally only rods are present.

(3) In a large number of vertebrates, particularly
in. many birds and fishes, pronounced changes in the
form of the individual cones and rods have been found
when eyes previously exposed in daylight are compared

- with those previously kept in darkness. With daylight

the' anterior stalks of the cones are diminished in
length so that the cones are hronght forward nearer
the source of .light, whilst the stalks of the rods are
increased in length so that the rods are thrust back
further from the source of light. Moreover, a third set of
elements, cells containing pigment, is affected by light,
the contained pigment streaming forward in large
quantity nntil it forms a screen Immediately hehind
and around the cones, and thus lies en masse bhetween
these and the lengthened rods. Similar changes, on
a reduced scale, have heen observed in many mammals,
including the.monkey, and probably occur in man.

All the alove changes are reversed in the case of
eyes kept previously in the dark. Hence, in the day-
light eye the cones are more favourably sitnated,
but the rods less favourably situated, for stimulation
by light, whilst in the dark adapted eye the rods are
at least as favonrably sitnated as the cones. The
rods are probably more readily acted on Ly weak

“light than the cones, since they contain a special
pigment (visnal purple) which is a sensitive photo-
chemical compound; and the vismal purple alters to
light, partienlarly when this is of sufficiently short
wave-length ; thus red rays are nearly ineffectual, whilst
green and blue rays cause marked changes.®

{(4) The above facts, taken in connection with the
pecnliarities of vision in the dark-ndapted eye, with
the very scanty number of cones in night hirds (owls,
&e.), and with the very scanty mmber of rods in day
hirds, suggested to von Kries his hypothesis as to the
different functions of the two structnres. According
to this the cones are the sensitive structures aroused
by all visible light waves giving rise to the ordinary
colonr sensations (and in combination to white), whilst
the rods are extremely sensitive to all light waves of
sufficiently short wave-length, and give rise to sensa-

tions mnot of colonr hut of various shades of white.
These come info play in the peripheral parts of the
dark adapted retind, increasing the perceplion of
faintly luminous objects, hut without giving rise to
distinctive colour sensations.t

The Peculiarities of Visual Sensations ii Dark:
Adaptation.

(1) White Light subtending large areas (5° or more)
may be perceived at night or in the dark room when
the light itself is even several hundred times less in
intensity than the minimum low limit which can be
perceived by the light-adapted eye. This great in-
crease in sensitivity is not shared equally by all parts
of the retina, for if white light subtending small
angles (30" or less) is employed, it is found that on
the centre of the field of vision (fovea) the increased
sensitivity is comparatively slight, but on the peri-
pheral parts of the visual field it is.very marked.
Thus a feeble star, scaveely visible when looked at
directly, becomes bright when the visnal wmze s
directed to another star a little way off, in which ease
the image of the star is focussed several degrees ontside
the cenire of the retina. '

. (@) Colonred Lights—In the dark-zdapted eye the
stimulation by coloured light of the extra foveal part
of the retiua, containing a considerable amount of rods,
gives rise to peculiar modifications of visual conscious-
ness. -

(a) On looking directly or a little obliquely through
a spectroscope of wide dispersion in a dark room at a

* e Garten, * Die Verimderungen der Netzhaut durch

Licht,” Humdbueh der Gesamten Augenheilkunde, Teil 1.,
Band I11., Kapital X1I1., Ankang (1907-08), (Leipzig). .
X T See article by von Kries, © Die Gesichtsempfindungen ™
in Handbuch der Physiologie. - Nagel, Band 1I1., 168-202
(Braunschweig), 1905, I ‘
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very faint source of light, visual sensations of a uniform
character as regards colour are produced when the
eyes have bhecome sufficiently dark adapted. The
spectrum may finally appear as a grey white band,
with its brightest part in the region which nnder
ordinary conditions would appear blue-green. No
light at all or a mere fringe of dark grey is seen in
what would correspond with the red end, whilst the
. part which corresponds with yellow appears as a rather
dull grey.

(1) If the eyeis fixed in the dark room on one small
spot of light and a second small coloured light is
flashed ont at some little distanee, then the sensation
produced by this varies with the position and hue of
this second light.

If the second light is spectral green or blue, and is
some degrees away from the first light (this last being
fixed by the visnal gaze and thus in the centre of the
field of vision), the second light gives rise to a sensa-
tion of rather dazzling white. This is especially the
case when the light itself is of very small angular area.
The sensation continues when the second light is
moved nearer the first, and tends to mask any recogni-
tion of green or blue colour. In my own case such
colonr recognition may not oceur with the Board of
Trade light green light until this is focussed on the
retina within 1£°to 2° from the centre when the duzzle
disappears and the colour hecomes quite plain.

If the second light is red, then neither the colour
nor the light itself is recognised when it is so situated
as to be focussed on the retina over 8° or 10° outside
the central fixed one. In my own case with a dim
Beard of Trade light red, the limit of failure of colonr

 recognition was a little under 6i°. Beyond such
recognilion limiting distance there was no sensation
of white dazzle, hut a barely perceptible dull grey spot
was sometimes seen instead of the red light. Further
out this light became quite invisible. When brought
as near as 6° it always showed as a distinct red spot,
and continued so however close it was brought. There
was no simultaneous white dazzle to mask the huse;
thus the light, if visible, was easily recognised.

A number of experiments on individuals ascer-
tained {o possess mormal colour vision support the
view thaf, in the dark-adapted eye red light is
recognised as red over an area whose madius is three
or four times that observed with green light; yet the
red light is not seen at all outside this larger area.

"On the other haud, green {or blue) light, whilst it is
only recognisable as green over the much more
restricted central avea, is seen as a hright light of a
dazzling white type over a very extensive area,

As illustrations of such visual phenomena in
connection with what is termed *dark adaptation
perimetry,” T append a few esperimental results
obtained from ten different observers, all with normal
eolour vision.

Angular Distances from Centre within
Number | which the Colour of a Spectral Light 30"

of Diameter was recognised,
Observer.!” L - o

Red Light (6563)). |- Green Light (5169X).

1 Within 6° or 7° Within 14° or 2°
2 739, 82° . 14° ,, 210
3 . 9, 10° . 210, 31°
v 758 io

'_1_' 7 6° yy © ) 2 ” 2:'

0 ” 'fg w 8 1 22 s 80
Q

E ) § r 9 » 2 . Si

f " SD r 9° . 2“_'0 2] 3°

o .

8 o Si 1 9‘3(’ 2 250 LI 2
9 b2l GD ” 7"_‘0 L) 20 2] 2:’30
10 kid SD 1y 90 " 20 1 22‘10

It may be added that with the red spot of light
any recognition of light immediately beyond the
sensitive limit given above was very doubtful or non-
existent, al{though with practice a dull grey spot ean
be perceived for a short distance. On the other hand,
with the green spot of light there was, from 3° out-
wards, most definitc recognition of light over a very
large area, the appearance being a white or bright

dazzle. This was also present with blue light, but
the hue was unrecognisable as regards hoth blue and
green.  Yellow light also gave the same bright dazzle ;
it was often blended with a reddish sensation if it Iay
from the centre about 3° or £°,

(3) The recoguition of small areas of red or green
by ihe dark-adapted eye is, as regards colour, thus
ouly possille when these are focussed near the foven, 7.c.,
lie near or at the centre of the field of vision. This
is particularly the case with the peripheral vision of
green; presumably these rays, by exciting rods, evoke
a sensation of white, which bas a dazzling effect und
macks the true colour. Such white duzzling sensafion
is still present, but to a less degree, as the green lLight
approaches the centre of the field of vision, Imt it
ceases when this light is 1° to 2° from the centre.
According to von Kries the explanation is the differ-
ential stimulation of both rods and cones, that of the
rods giving rise to the dazzling white sensation in
addition fo the colour sensation produced by the
stimulation of the cones.

The Picking Up und Recognition of Distant Lights
af night.

(1) Tke eye heing dark adapted, the forezcing
peculiarities of visual sensations must aifect the re-
vognition of coloured lights at night.

(a) While or yellowish Distant Lights.— At sea on a
dark night there are no obvious distant objects to
definitely fix the visual gaze, and the eyes wander

searching the horizon. Attention will be first altracted

during this search, when a distant small white light
is so situated with regard to the visual gave as to he
looked at somewhat obliquely; it may then appear
quite hright. The eyes will now {inrn towards iis
source, 50 as fo bring it into the centre of the field,

but since this central region is in the dark-adapied

eye much less sensitive than the peripheral part, the
light will become dim and may even be invisible. By
means of a hinoeular, it will bhecome visible and he
recognisable at once us a small white or yellowish
light. The dark adaptation must thus facilitate the
picking up of small distant white lights at sea, owing
to the great sensitiveness of the peripheral parts of
the retina containing rods which, by dark adaptation,
are favourably placed for stimulation.

{b) Green (blue) Light—As in the previous case

the eyes in their search will be first effectnally -

stimulated, if a distant small green light is looked at
obliquely and its image is thus focussed on parts of
the retina lying outside the fovea, i.e., centre of the
field of vision. A visnal impression of a rather
dazzling white light will now attract the attention.
On gazing directly at the suggested position of the
source, it 1s very probable that no light will he seen,
but if it falls on the retina a little way off the centre
of the field, it will reappear and give a confused blend
of white dazzle with a greenish tinge. The resem-
Dlance to white or yellowish distant light will now
confuse the judgment, and this confusion will continue
until the light grows sufficiently bright by coming
nearer as to be seen in the centre of the field of
vision, when it will appear an unmistakeable green.
By means of a hinocular this last result is more easily
achieved and recognition is more nndoubted.

(¢) Iled Light—In this case the image of the
light must fall within about 10° of the middle of the
retina to arouse any sensation, and on attention heing
then directed to it such light will appear unmistake-
ably red. Inas much as there is no white dazzle
sensation to confuse the judgment, both the picking
up and the recognition are approximately simul-
taneous, and both are favoured by the comparatively
large retinal area, 16° to 20° in diameter, within which
the red response can be evoked.

Experiments seem to show that in some individuals
with normal colour sensations the size of this area
may be considerably reduced; in these cases there
might be more difficuity in picking up a distant small
red light.

(2) From the above differences hefween red and
green recognition in the case of small distant lights,
the conclusion may be drawn that accurate focussing,
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whilst an important factor in all colonr recognition, is
partieularly important for the recognition by the dark-
adapted eye of distant small green lights. These
must he accurately focussed mpon a relatively smail
arca around the centre of the retina if they are to
produce the appropriate colour sensation, otherwise
they will always produce an extensive white dazzle
which must more or less mask the colour and confuse
the visual judgment. In practice the use of binoculars
is probably relied upon for recognising the hue of
distant coloured lights of small area, Imt a possible
aid io such recognition is the circumstance that in any
donbtful case if the light, apart from its eolour, is
hetter seen by oblique than by direct vision then it is
green or white, if hetfer by direct than oblique vision
then it is red. Thus it has been shown that the French
red ship-light is visible on the centre of the visual
field twice as far as the French green ship-light, but
the French green ship-light is seen as a white dazzle
in the outer field of vision four to five times as far as
the red is on the centre of the field.*

Dark Adaptation in Colour-Blind Individuals.

The phenomena of dark adaptation oceur in colour-
blinds as in normal individuals. It is the comes not
the réds which, on von Kries” hypothesis, are the first
links in  the chain from the retina to visnal-colour
consciousness. In accordance with this conception it
is most improbable that dark adaptation should assist
colour recognition in vases of colour blindness or eolour
deficiency. It may, indeed, be inferred that dark
adaptation, instead of giving any perceptible assistance,

* Sre Broca et Polack. Compies Rendus, CXLV, J ul-y to
December 1907, p. §28.  (Paris) .

would increase the inability of the colour-blind to
recognise some given colour when other clues derived
from extraneons sonrces of light arve removed by the
dark environment.

Supposing, however, that there is a certain defici-
ency or weakness in red recognition, this will involve
more practical incapacity in the dark adapted state
than a similar weakness or deficiency in green recogni-
tion, for o distant small red light evokes a response
when it falls upon the less sensitive parts of the dark
adapted retina and with weak reacting power to red,
this kind of light might be thus either invisible or a
dim grey. The ship signal red has moreover a yellow
portion which may evoke a white sensation such as is
caused by green of low luminosity, and thus be con-
fused with a dim green.

Considerable green deficiency must be serious, but
from what has heen already said as to the difficulty of
recognising this light in the dark-adapted eye, when
small dim lighis are observed, it is probable that
persons, with clearly indicated but not marked green
deficiency, may when dark adapted be not much worse
off than normal individuals as regards failure of colour
recognition. Even mnormal observers, when dark
adapted, may have to form judgments as to the hue
of distant small green light, after taking into account
the white dazzle, which such a light may show, if
viewed obliquely. It is not improbable that the green
weak individual may come to rely upon this peculiar
white dazzle, and through experience may be able thus
to draw correct conclusions as beiween green and red
lights. There wiil, however, he a great tendency for
such an individual to confuse a green with a yellowish-
white light since both of these might give a white
dazzle without any tinge of colour, )

APPENDIX F.

Rerorr by the Director of the Natioxan Pnysical. Lanoratory (Dr. R. T. GLAZEBROOK,
F.RS) and Mr. C. C. Parersox to the CoMyirree on Sieut TEsts, made at their request.

(1) PRELIMINARY EXPERIMENTS on the effect of using SpecTacLES in the OBSERVATION of PoOINT
Sources of LIGHT. :

(2) NoTE on an ArpParATUS for MEASURING VISIBILITY and its PossisrLE Use for TESTING
AcvutEXess of CoLour Visiox in the OBsErvaTtion of PoinT Sounrces of LiguT.

Part 1.—Experiments on the effect of using Spectucles
in the Obscrvation of Point Sources of Light.

Preliminary—The investigntion described here is -

only in its initial stages and cannot be regarded as in
any way complete. It is of little use, therefore, at this
stage to do more than give the results of the experi-
ments which have heen made up to the present, without
attempting to discuss any theory which would expliin
the phenomena observed.

Tests on ships lanterns were started about 12 months
ago with a view to determining what Iaboratory tests
were possible on them in order to certify their com-
pliance with the statutory regulation respecting
visibility.

~ Besides tests on the vanishing point of distant
lights, measnrements of their actual visibility were
made by means of an apparatus to bz exhibited on
October 6th and deseribed in the second portion of

-this report.

This apparatus enabled experiments in visibility to
be carried out in a dark room in the laboratory hy
substituting a very small illuminated pinhole for the
distant sonrce of light. The pinholes nsed varied in
diameter from about 0-2 m.m. down to 0-01 m.m.
giving a range of from 1 millionth of a candle to
200 millionths of a candle. '

In the use of this apparatus, as well as in the
vanishing tests, it was soon apparent that distant
lights, irrespective of colour, were much mora visible to
some observers than to others, and that point sources
of light mainly green, which were visible to an observer

with slightly imperfect sight, became invisible, or fur
less visible, when observed through spectacles which
corrected his sightin the ordinary way. There appeared
to be no obwious explanation for this phenomenon, and
experiments were made in order to obtain data on the
point.

Experiments.

Series No. 1.—The first set of experiments was
made with two point sources of light consisting of
pinholes placed in front of the steady flames of lamps
burning a paraffin fuel. The beam of light from one
of these pinholes could be continuously varied in
intensity. It was placed at 2 metres’ distance from
the observer, and formed a variable standard against
which the distant point source could be matched. The
distant point source was placed at positions varying
from 170 metres to 3 metres from the observer, and
a series of comparisons made of its visibility against
the standard pinbole. The beams of light from the
two pinholes were brought side by side in the field of
view of the apparatus so that both sources could be
readily compared with the same eye. ,

It should be remarked, however, that as yet each
observer used only one eye instead of two as in ordinary
vision, and apparatus is at the moment under consfrue-
tion to allow of the use of two eyes.

The observations up to the present have only been
made by two observers: Mr. . C. Paterson, who
ordinarily wears spectacles fo correct for vertical
astigmatism (4 0-75 dioptre in the case of the eye
used), and Mr. Dudding, whose sight is exceedingly
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wzood.  Mr. Paterson took observittions Loth wnth and
without spectacles.

The results of the tests ure shown graphically in
Diagram No. 345, which accompauies this Report.

In the upper curve the distant source was green,
whilst in -the centre and lmvel carves it was red
and white respectively.

On the horizontal seales are plotted the distances of
the distant source from the observer, whilst the vertical
scale represents its visibility expressed in terms of micro-
meter candles of the standard pinhole.

It will be found that each curve closely follows the
square law, showing that, over the distances used, visi-
bility of a source varies inversely as the square of its
distance from an observer. The point, however, of
immediate interest is that in each case C. C. Paterson
saw the distant source from 30 per cent. to 50 per cent.
less bright when using his spectacles than when observ-
ing without them. This is the more unexpected since
both spots of light being in the same field of view were
observed sxmulta.neously, but nevertheless the spectacles
seem fo differentiate against the one which is more
distant. ’

It may be argued that the effect of glasses is
to increase the \'1s1b1hty of the neaver source rather
than dimming the distant one, and in order to decide
this point a second series of comparisons bhetween two
point sources was made.

Series No. 2.—In this case one of the point sources
was arranged so that it could be viewed through
spectacle lenses. The other (standard) source was seen
near to it but not through a lens. A series of spectacle
lenses was used in front of the first source, varying
in steps. of 0'25 dioptre from 4 1to — 5. A very
great falling off of visibility was found -by both
olizervers when viewing through a positive lens, whilst
a gradual diminution, but not serious for practienl
purposes, tock place with negative lenses when the
source used was beyond the range of accommodation.
Both observers found a maximum visibility bﬂt\\ cen
about 0 and — 1-U dioptre.

The results of the tests are shown grap]ncully in
the upper curve on Diagram No. 346 which accompanies
this Report. This gives the results of - measurements
in which the one source {viewed through a lens) was
15 metres away from the observer. The power of the
lenses (in dioptres) is plotied horizontally, whilst the
vertical scale represents the visibility of the distant
source as viewed through the lenses. Awn inspection
of the curves shows that Mr. Paterson saw only 15 per
cent. of the distant light when viewing it through
a one dioptre positive lens, whilst Mr. Dnddmn saw
28 per cent. under the same "conditions.

It was thought that the phenomenon observed
might bea fanction of accommeodation, and the above
expcriments were repeated with the distant source
respectively 9 metres and 1 metre from the observer;
the standard comparison source remained thronghout
at a distance of 2 metres from the observer.

The results are shown graphically in the centre -md
lower dingrams on diagram 346. These curves have the
same geneml characteristics as the first one, except
that the nearer the souree to the observer, the sharper
is.the falling off of visibility with negative lenses.
With positive lenses the diminution seems to be much
the same in all cases beyond one or two metres.
Different pinholes were used in the three tests so that
© the actual scales of visibility in the three curves are
not of importance, except as showing the relative
degrees of brightness of the source in the three
experiments. :

Toc much weight must not be attached to devia-
tions from a smooth corve in these dingrams. - The
wgeneral shape of the curves can always he repeated,
but there is as yet no evidence that an observer will,
on two different occasions, exactly repeat the shape of
il Ull]'\e

A correction has heen applied to some of these
readings, due to the fact that, by the ordinary laws of
transmission through lenses, the image of the spot of

light on the vetina will be increased or diminished in
mtensut_y due to the distance of the lens from the eye
becoming in some instances comparable with that
from the source to the eye. - The change of visibility

“ofa sh:p s lights at sea.

shown in the curves is therefore entively due to some
as yet, unknown cause, It appeared that the cause
may have some relation to the accommodation of the
observer's -eye, and a further test was made on the
following lines.

Serics No. 3.—The standard variable source was set
up so that. it could be observed through the lenses.
Its intensity was then cut down by means of a sector
dise until an observer considered that it had vanished
from direct vision, It is not easy to say with cer-

“tainty when a spot has vanished, hut the readings

cbtained by hoth observers were fairly concordant.
They showed that when either observer endeavoured
to focus a spot on his fovea its vanishing point varied
according to the lens used, in the same kind of way as
in the previous experiment. If, however, instead of
endeavouring to focus the i image, the observer looked
at the spob obhquely so that its image fell on the out-
lying portion of the retina there was no progressive
change of vanishing point according to the lens used,
Dhut the vanishing point remained aboui constant.
This experiment has yet to De repeated and checked
under other conditions, and is only mentioned here as
an indication of the direction in which a solution may
be found.

Expcri.mcuts af 2 Miles.—The above experlment

appeared of considerable importance from the point of

view of the practical observation of lights at sea, and
some preliminary experiments were made on a 2-mile
range. ‘The Committee is familiar with the phenomenon;
that whereas a whiie light can be seen on the outlying
portions of the retina long before it can be seen by
direct vision, the red light is seen by direct vision Lefore
it can be noticed hy oblique visicn. On the other hand,
the green light is relatively even more visible than the
white light to oblique vision. - Now of the green and
red glasses used in practice, the green absorbs by far
the greater amount of light, so that for lamps of
equal power, if the green is visible the red is easily so.
Thus the green light is the important one to consider,
and the experiments at 2 miles showed that in the case
of Mr. Paterson, spectacles made practically no differ-
ence to the brightness of the green light when viewed
obliquely, but only when viewed direct. Hence, an

-observer wearing spectacles, such as Mr. Paterson’s,

would be expeeted to “pick up" a green light as well
as one who did not wear them, the ouly difference arises
when the image is focussed on the fovea.

Incidentally, it may be mentioned that the vanishing

point of 2 point source of white light when focussed on
the fovea is equivalent to a light of the order of one
ten-millionth (y:5:050ms) of a “candle at a meter dis-
tance. When viewed by the outlying portions of the
retina it is equivalent to about a 50 millionth (m)
of o candle at a meter distance.

Part 2—Apparatus for measuring Visthility, and its
poastble use for testing aculeness of Colour Vision
in the Observation of Point Sources of Light.

The appmatus referred to in the first portion of
this Report is exceedingly simple. It consists merely
of a tube about 2 metres long. One end of this tube
is closed except for a small aperture over which a brass
dise can be fixed containing at its centre a very small
pinhole. The usual size of pinhole employed is of
the order of 01 m.m. diameter. A paraffin lamp is
placed behind this pinkole and the beam of light from
it passes to the other end of the tube and is there
reflected upwards to the eye. through an observation
tube. On its way the benm pusses throug,h adjustable
absorbing wedges so that its intensity may be varied
at will. Thebeam from the distant light to he observed
is also reflected up the ohservation tube in such 2 wiy
that its image is seen by the side of the other one, a
comparison between the two being readily made.

The distant light can be repld(.ed by an illuminated
pinhole of suitable size and the apparatus used in a
dark room in the laboratory. By placing red or green
glasses in the path of the beam from one of the pin-
holes and by adjusting the brightness suitably, the
arrangement may be made to represent the appearance
Thatis to say, a point of light
repreaentm" “the masthead lamp is seen alongside of a
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green or red light on 2 black background. The mast- It is suggested that an apparatus of this nature
head light can, if desired, be cut off altogetherand a  would be very suitable for use as a practical test for
green or red speck of adjustable brightness can be the eyesight of seamen and others.

viewed alone on 2 dark field, the spec.k of light being

reduced if required to the vamshmg point. . -

Up to now the apparatus has been for observations (Sigued) R. T. GLAZE%ﬂ.gEt’m.
with one eye only, but it is expected that an instrument )
will be ready for showing to the Committee in which
ordinary vision with two eyes is possible.

C. C. PATERSON
September 16th, 1911.

APPENDIX G.

Tue Liverroon Steay Suip OWNERS' ASSOCIATION.

Svsmary of the InFordaTION, obtained from the individual MEMBERS of the ASSoCIATION, on the Points
referred to in the Letter of the 31st July, 1910, addressed by the SECRETARY of the SigaT TEsTS
Comu'rmﬂ to the AssocraTIoN.

15t Point.—Any instances within your Enowledge of mistakes being made in the reading of lights af sca.
which may have been due fo defective form or colour-vision.

2nd Point.—Any cases in which a man suffering from defective vision, without mal:ing y @ definite mistake, has
Jound difficulty in reading signals; or, alternalively, hus been. able to prove thut in practice he found
no such difficully.

The wndermentioned members of the Assoeiation  Vesels ownod o
reply that there are no such instances within their ; Nty

Knowledg controlled by
TowTerse: Name of Members, Members.

. P Vessels owned or . . Gross
controfled by No. - Tonnave.

Kames of Members, .\I.emb(:t‘s. - : -

No, | ,Gross Brought forward -

. Tonmage.  Pucific S.N. Co. - - - 43| 182348
: = Powell, F.H,& Co. - - 9 8,625
Allmu Brothers & Co.. UX., Ltd. . 52 975,817 Rankin, Gilmour & Co., Ltd. - | 15 59,260
American Line - - - - 10 100,508 Rea, R. & J. H. - - - - 6 12,070
Anchor Line . - - - 19 | 107,143 Royden, Sir T. B. - - -1 12 6%,603
Bacon, Johm, Ttd. - - .. 8 i 5348 Serra B8 Co. - - -l 13 27,269
Bates, Edward, & Sons - -6 34,969 Stott, W. H. & Co., Ltd - - 4 6,419
Belfust S8. Co, Ltd. - - -! 7 | 9974 Strong Reid&Page - - .| 39 4,251
- Bibby Bros. & Co. - - . ' 7 48,894 Tedcastle Mc¢Cormick & Co., Litd. 6 4,299
Brocklebank, Thos. &Jno Ttd. -1 9 | 56047 ThinE. [ R 13,356
Chadwick, Joscph, &S R -8 26.026 Thompson, Anderson & Co. - - 2 7,207
Chambers, Jumes, & Co. - -9 36,859 :._l:homson_. W.&R. * - - - 6 23,595
Crow, Rudolf, & Co. - - -1 3 91213 lurner&Co. - - - | 16 65,409
Cunard Steamship Co., Ltd. - 22 | 216,659  Warren, Gex e, &Co. - -| 4 23,519
Currie, Donald, & Co. - - -b 9 13,039 Waterford £.5. Co., Ltd. - - 4 4,049
Don]unnu L]ue - il 13 82’6}_:-] ‘I‘r.l.tts : ., _ttS IL CO Ltd - - 5 3 . 1]_,34‘1
Dublin & Lne:puolsg Co Ltd | 2 817 Wels™:zd, J. H,, &-C‘-" Ltd. - 7 32,340
Dundalk & Newry SP. Co., Ltd. | 3 o721  Wilson,Son&Co. - - - 8§ 12280
Elder Dempster & Co. - - - | 113 346,138 , : R =
Ellerman Lines— 5 Total - - - 1857 | 3,776,695

Ellerman Line - . - b8 162,447 s wiven be o

HallLine - - - - | | _ -
The only instances given by .my members are the

Papayanni Line - - - o
Fletcher, G. H., & Co. - - -, 2 4,014 following
Fletcher, J. T., & Co. - . i 9 19 910 (1) The Alarine Superiniendent of Yeoward Bros
Glynn, J., & Son - . . - 10 "16:540 (vho own four steamers of 5,981 gross tunnage)
Harrison, T, & J. - - -1 41 210,067  reports:—
Holt, Alfred, & Co. - - - 62 350,852 “In reference to * Colour-Vision,” in my sea-
Hough, Samuel, Ltd. - - - 4 5,414 going capacity T have comeacross several cases of
Hoult, Joseph, & Co., Lid. - - 10 98,959 defective vision; the most prevalent error
Houston, R. P., & Co. - - -t 24 90,503 appears to be the mistaking ‘of the port light,
Ismay, Imrie, & Co. - . 39 373,907 during rain or misty weather (when the brilliance
Johnston, William, & Co., Ltd -1 19 78,106 of the red light is dimmed) for green. The
Lamport & Holt: - - - 29 32911 danger of this particular mistake is apparent. I
Langlands, M., & Sons =~ -~ - | 12 10,940 have only noted one case of defective form-vision,
Leyland, F.. & Co..Tad. - - -1 35 208,857 " due entirely to excessive indulgence in spirits.
Liverpool~ & -Noirth “Wales- 5.5. f " Although a large number of officers require

Co., Lid. - - . - -8 3,615 " spectacles to read, I have never known any to
Lloyd Hy., & Co. - - -1 2 830 be deficient in picking up lights, &c., while on
MacIver, David, & Co. - -7 24217 watch,”
Mack, J. J., & Sons - - - 7 3402 (2) Messrs. Larrmaga & Co. (who own 16 steam-
Moss Steamship Co., Ltd, - - 13 33,474  ships of 64,819 gross tonnage) report:—
Nicholson, R.. & Sons - - - 5 - 17,265 © “In acase lately an officer was refused by the
Orford, T., & Sons - - - i; 11 16,626 Board of Trade, but his captains before and

since say they have every confidence in his

Carried forwasd

i and that he finds no difficulty in doing so.

ability to distingunish colours in. actual p: wilice, -

© e o o




156 ,  DEPARTMENTAL COMMITTEE ON SIGHT TESTS:

¢k F e e

(3) Captain C. &' H. Bell (the City of Dublin S.P.
Co., who have entered in this Association six steamers
of 7,654 gross tonnage) veports :—

“We have an officer who has failed to pass in
form vision, both in Dublin and when specially
examined in London, but is reported to have
good sight for practical work at sea by the
captain he has served under. He failed to read
the fifth line on the test card.”

(4) The Booth S.S. Company, Limited (who own
33 steamships of 120,970 tons gross), report :—

* 1t has been found, in two cases in offivers of
this company, that they are unable to pass the
test specified under head 3, but in actual prac-
tiee (.., a trip over the river in a ferry boat) they
ave uble to distinguish quickly enough all neces-
sary signals and lights.™ :

3rd Point.—Any tests which you require your officers
fo undergo which are not imposed on them compulsorily
by the Board of Trade.

The undermentioned members of the Association,
who own or control 259 vessels of 1,730,189 gross ton-
nage, requiretheirofficersio undergothe undermentioned
examinations, and report as follows :—

(1) Messrs. Alfred Holt & Co. (who own 62 steamers
of 350,852 gross tons) report as follows :—

“IWe have our own private tests, in addition
to that used by the Board of Trmde, and we
consider them rather more stringent.”

(2) The Marine Superintendent of the Cunard Steam
Ship Co., Ltd. (who own 22 steamers of 216,659 gross
tons), reports:—

“ We require from all our officers, other than
captains, a test certificaie from the Board of
Trade every year. This has been in vogue some
four or five years, and when first introduced oune
officer failed to pass the test and had to resign
irom the sea in comsequence of "having his
certificate endorsed.”

(3) The Dominion Line (who own 13 steamers of
52,619 gross tons) report :—

“ Our officers arve éxamined by our own medical
officer annually for form and colour-vision, but
the distance test is only half the distance required
by the Board of Tiade, and the colour test is by
card and not by Holmgren's wools.” '

(4) The American Line (who own 10 steamers of
100,508 gross tons) report the same as the Dominion
Line, : oo :

(5) The Booik Steamship Co., Lid. (who own 33
steamers of 120,970 gross tons), report : —

(i) All captains are required to pass the special

test of the Company at least every three
years, and C
“ (i) All officers, every two years.

*The test is as follows :—

* (a) To distinguish black dols 3%; inch diameter
on a well illuminated white simface at a distance
of 15 feet, each eye heing tested separately. In
new men there must be 100 per cent. of vision in
cne eye and not less than 30 per cent, in the
other * In old men (old in service, not in years)
50 per cent. of decrease in Loth eyes entailsa test
of moving shipping on the river.

“(b) Colour-blindness is tested by the lamp
with various modifying glasses simulating mist,
main, and fog. No hesituncy must be shown in
distingnishing between red, green, and pwple,
even when combined with these modifying
elasses.

*“The wool test has, in the experience of this

Company. failed completely to detect colour-

blindness, whereas the lamp with the modifying
glasses will always catch a colour-blind nan.”

(6) The Marine Supcrintendent of . Leyland & Co.,
Ltd. (who own 35 steamships of 208,857 tons gross)
reports :— : :

= The officers are tested by our medicul officer
every year for sight by Snellen’s card, but at half
the distance required by the Board of Trade, and
for colour he tests them on the coloured card
“after Holmgren.” He does not use the wools.”

(7) The Marine Superintendent of Allan Bros. UK.,
Ltd. {(who control 52 steamships of 275,817 tons gross).
reports:—

* Coloured lamps—also coloured dises, as set
forth by Board of Trade Regulations.”

(8) Messrs, Ismay, Imrie & Co. (who own 32 steam-
ships of 373,907 tons gross) report :—

“ Commanders and officers have to pass every
two years, consequently these examinations should
be of a practical nature.”

The officers of the undermentioned members, who
are the owners of 50 vessels of 52,872 tons gross, are,
us holders of Mlersey Pilotage Certificates as pilots,
examined by the Pilotage Committee of the Alersey
Docks and Harbour Board every two years :—

Waterford S.S. Co., Ltd.

F. H. Powell & Co.

M. Langlands & Sons.

Liverpool and North Wales S.8. Co., Tid.
R. and J. H. Rea.

Tedeastle, McCormick & Co., Lid.

Belfast 8.S. Co., Lid.

The other members of the Association, owning or
controlling 607 vessels of 2,193,058 tous gross, require
no special tests,

APPENDIX H.
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MemoraNDUM oN THE CasE oF A Corounr-BLixD Navar OFFICER.

Communicated by AMr. Nettleship.

A gentleman who had many years’ experience in
oue of .the Enropean navies, and is both colour hlind
and has defective form-vision, furnished the following
information with regard to his own experience. On
first going to sea he always fonnd himself very slow in
picking up small objects by sight, e.g., buoys, though
once seen they were plain enough so leng as he kept
his eyes on ihem. He was always very inaccurate in
taking observations of the sun and stars with the
sextant. He always found difficulty with the coloured
lights : unless quite close he conld not tell whether the
light was white, red, or green; and the difficulty was
particularly great in discriminating between white and

green. However, he managed all right for observing
the rule of the road, as except on a very dark night he

was able with night glasses to distinguish the form of-

the hull of a vessel which usually had other liglits
showing on hourd. Also the fact that merchant

“steamers usnally carry their coloured side lights well

abaft ihe white steaming light enabled him fo judge
how the ship was steering He adds that he was also
able to ask any other person present what e made of
the light, and having settled that point, he, of course,
Lkuew how to act. He did not, however, put down
these diffienlties to defective vision, as he supposed
that the difficulty he experienced was experienced by
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everybody. On one occasion, when aged about 20, he
was in charge of a torpedo hoat forming one, about
the centre, of a group of several, passing in single file
at night practice up an estuary. The signal to stop
engines and anchor was given by an arrangement of
the three coloured lights (white, red, and green)
displayed by the leading vessel. When this signal was
given he was unable tc interpret it, and had to sheer
his Loat off to one side to avoid a collision. He had
not then realised fully his colonur blinduess and thought
the mistake due to want of practice.

A few years later he noticed other dificulties—
difficulty in reading the colours of flags hoisted by
other vessels, in seeing objects ashorz, or even the
white towars of a conspicuons lighthonse from the sea
in daylight, and various difficulties in reading and
writing, especially if the light were bright.  Un-
donbtedly,” he says, “ I must always have had a very
“ weak perception of colonr; red I could always teil
“ in mass, hmt green I often confused with hrown and
“ certain shades of blue. Also pinks and light blues
“ are often confused.”-

APPENDIX 1. e

"MISCELLANEOUS CORRESPONDENCE, &c.

1. LETTER FROM. THE ADMIRALTY.

Admiralty, SV,

S, 30th August 1910.

WiTH reference to your letter of the 25th
instant, AL 16,923, enquiring whether statisties can be
furnished of mistakes which have been made in the
reading of lights or the sighting of objects at sea owing
to defective form vision or colour blindness, I am com-
manded by my Lords Commissioners of the Admiralty
to acquaint you, for the information of the Board of

Trade, that no record of this nature exists at the

Admiralty,
I am, Sir,
Your obedient Servant,
(Signed) W. GraHAM GREEXNE.
The Secretary, .
-Board of Trade.

2. LETTER AND RESOLUTION FROM THE LIVERPOOL
SteaM SHIP OWNERS' ASSOCIATION.

16, Water Street, Liverpool,
DEear SIr, 22nd December 1910.
WrrH further reference to my letter of the 22nd
November, I am direeted to place hefore your com-
mitiee the following copy of a resclution passed
unanimously at a general meeting of this Association
held on the 20th instant:—

“ After careful enquiry the Liverpool jSteam Ship
Owners’ Association—

“(1) is satisfied that the owners of the types of.

vessel in which of recent years there has
been a great inerease in speed are fully alive
to the necessity for maintaining a high stan-
dard of efficiency in regard to the power of
vision of the officers employed on such
vessels, and are taking all precautions neces-
sary to secure the observance of such a
standard ; and

*(2) has failed to discover any instance since 1894
in which the safety of hife or property at sea
has been imperilled by the defective eyesight
of either an officer or a seaman.”

The Association is therefore of opinion that the
form and colour vision tests, as applied by the Board
of Trade since 1894, are adequate, and that it is un-

necessary and undesirable to make any changes in such

tests.
Yours truly, :
: {Signed) NorMax Hri,
S. G. Tallents, Esq., Secretary, Secretary.

_ SBight Tests Committee.

3. RESOLUTION FORWARDED TO THE BOARD OF TRADE
BY THE Liverroorn Locar MariNe Boarb.

“That this Board view with alarm the increased
stringency of the Board of Trade tests in *form
vision,’ and are strongly of opinion that the raised

standard of efficiency it is proposed to make compulsory

upon all candidates presenting themselves for their first
examination for Board of Trade certificates of compe-
tency on and after the 1st January 1914 is unnecessary,
and in the future, if insisted upon, would lead to injustice
and hardship being inflicted upon men' at present
passing for master or mate under the © old conditions’
of “form vision’; it is also considered unnecessary as
affecting the requirements of the mercantile marive or
the safety of the travelling public.”

4. ExTRACT FROM LETTER FROM THE CHAMBER OF
SHIPPING oF THE UNITED KIingponm.

5, Whittington Avenue,
Leadenhall Street, B.C.,

DEAR SIR, 15th November 1910,

* * * * O

-Tam also instructed to inform you that the exeecn-
tive council of this Chamber are of opinion that the
eyesight of every boy who intends fo become aun
apprentice to the sex should be carefully tested before
he goes to sea, and, likewise, that the sight of all deck
officers should be examined periodically during the
whole of their seafuring life, innsmuch as in the course
of years some men become colowr blind who were not
so originally.

In this connection, I may state that Iam informed
by the Orient Steam Navigation Company that that
Company require all watchkeeping officers in their
service to undergo annual tests both for form and
colour vision 1o less severe than those imposed by the
Board of Trde on candidates under examination.
These tests are applied by 2 medical officer specially
appointed by the Company for thit purpose. The
Orient Company also require all A B.’s to secure Board
of Trade eyesight certificates prior to engagement.

I am further informed by the Shaw, Savill, and
Albion Company, Limited, that they require that every
deck officer on appointment or promotion shall produce
a Board of Trade certificate that his sight at the time
is good and that he is not defective in colour vision.
Every commander and deck officer in their service must
possess such a certificate and must renew it from time
to time at intervals of not exceeding two years.

Iam, Dear Sir,
Yours faithully,
{Signed) W. H. CooxE,
S. G. Tallents, Esq., : Secretary.
Secretary, Sight Tests Committee,
Board of Trade, 5. W.

5. RESOLUTION UNKANINOUSLY AGREED TO AT THE
ANNUAL MEETING oF THE CHAMBER OF SHIPPING
oF THE UxiTeEp KIixenox ox 17TH Marcu 1911.

«“That it is undesirable to incrense the severity of
the form and colour tests nmow administered to candi-
dates for officers’ certificates.”
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6. LETTER FROM THE UNION-CASTLE Mair
SteAnmsHEIP CoMPANY, LIMITED,

3 and 4, Fenchurch Street,

. - ' London, E.C.
SIR, 30th December 1910.

WE have now given careful consideration to
the various questions referred to in your favour of
1st instant,"which we acknowledged on the following
day, and beg to say that we would have no objection to
our Marine Superintendent giving evidence before the
Committee if they were desirous of his doing so, and
were of opinion that any further questions would
thereby be elucidated.

Regarding the poinis enumerated in your letfer, we
beg to offer the following observations :—

(1) Apart from the very limited number of deck
boys we carry who undergo simple tests of
our own for distance vision and colour vision
in the colours red, green, blue, yellow and
white, no tests other than those of the Board
of Trade are imposed upon officers and sea-
men in our employ.

(2) We have no record of any mietakes in the
reading of lights or signals at sea due to

) colour-blindness or defective form vision. )

(3) Regarding the standard of form vision it is
difficult for us to summarise the experience
of the Company in exact terms, bat we think

- that there is a pretty general agreement
that the essential requirement in those
referred to is quality of sight, i.c., acuteness
of vision or sharp-sightedness in making out
distant objects, but that it is difficult to fix
an absolnte standard for this purpose. A
test hy letters alone may be too restricted or
too severe, and we should think that any test
to he effective should also include an exami-
nation of the eyes, both separately and
together, and the use of lines as well as
letters, both in nataral and artificial light.

Again, with regard to the question of colour we
think the present wool test certainly errs on the side
of being too elaborate, and could probably be made
simpler by the elimination of a number of delicate
shades without impairing its practical efficiency.

Apart from the questions referred to above, we
would suggest that careful comsideration should be
given to the expediency of adding to the present
Atthority some further representation of the practical
sea-going element, either in an executive or eonzultative
mp.mty

We are, Sir,
Yours faithfully,
The Union-Castle Mail Steamship
. Company, Limited.
{Signed) Donarp -Curreie & Co.
: : Manngers. .

S. G. Tallents, Esq., Secretary, .
Sight Tests Committee,

. . Board of Trade, :

Whitehall Gardens, S.W.

7. LeTrer rroyM MEessrs. Ismay, IMRIE
AND COMPANY,

, ’ Liver
Sir, ' ) 15th December 1910,
We beg to acknowledge your letter of the
12th instant, and may say that we do mot desire to

specially nominate a witness to give evidence before
your Committee. - In reply, however, to the pomts you
raise we beg to state as follows :—

(1) This Company does mot apply any tests apart

from those of the Board of Trade for the

- officers and seamen, but we have a regula-
tion that all commanders and officers be
examined on appointment in the service,
after any serious illness, and every second
year. )

(2) We have no records of any mistakes having
been made in the reading of lights or signals
at sea due to colour-blindness or defective
form-vision.

(8) Our Marine Superintendent states thpt the
examination at present in force appears to
be satisfactory, excepting in the assorting of
various shades of wool, which might be sub-
stituted by a more practical test of the

candidate’s ability to distinguish between

the white, green, and red lights,
We are, Sir,
Your obedient servants,

For Ismay, Inrrg & Co. -
The Secretary, (Itd.) - H.C.

Sight Tests Committee, .

Board of Trade, ]
Whitehall Gardens, London, S.W.

8. LETrEr AND MEMORANDUM FROM THE ORIENT
SteanM NavieaTioN CoMPANY, LIMITED.

13, Fen(.hurch Avenue,
_ . Londen, E.C.
Srx, ' . 15th December 1910.
WirH reference to your letter of 12th instant,
I enclose a memorandum giving the views of this
Company upon the subjects which fall within the
terms of reference of the Sight Tests Committee.

I presume that the information required from
Shipping Companies should be essentially practical, and
with this end in view, I have interviewed our ecom-
manders and officials in order to obtain the result of
their observation and experience afloat,

You will observe that while the Company insist on
executfive officers being examined annuaily, the com-
manders are exempted. In some few cases the com-
manders, owing to age, might be unable to pass the
test for qu normal vision dpproprmte to younger men,
yet having regard to the fact that thevelative dlbﬂbl]lty
from this cause can in great measure Le overcome by
wearing glasses, and that the commauder invariably
has the nssistance of the officer of the watch in dis-
tinguishing objects or lights, my managers are of the
opinion that it is far mltwelghed by the value of the
experience which long service supplies, It would be
an intolerable hardshlp to commanders, and most dis-
advantageons to the interests of the Mercantile Marine,
if they were to he discarded for sight failure, except of

a wholly disabling nature. Should a ecommander suffer

from any such grave defect of vision the question of
his fitness for command w ould be dealt with according
to the circumstances of each case.
I am, Sir,
Your obedient; servant,

: (Signed) E. A. VEALE,

5. G. Tallents, Esq., Secretary.
Board of Trade, ' | :
Whitehall Gardens, S.W.

MEMORANDUM,

(1) As to tests of form-vision or colour- Al exeentive officers and seamén are- emmmed annually
vision, apart from the Board of Trade tests, by a specially appointed medical officer for form and colour

which you may impose upon the officers or sea- vision.
-Board of Trade tests, with dlfferences such as testmcr each
eye separately.

In the case of an officer, if any defect was reported, we

men in your employ.

The test employed is practically equivalent to the

should send -him to an ophthalmic specialist to. be again
- examined and obtain his report before coming to a declslon
- asto the officer’s fitness for our semce
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- (2) As to any mistakes in the rending of

We have no record of any such mistakes having been

hghts or signals at sea of which you have record made, and our enquiries indicate thata commander would,
and which may have heen due to (.olour-bhndness from motives of self-preservation, immediately report any

or defective form-vision.
(3) As'to the standiard of form-vision which

officer of whose sight he was in any way doubtful.
The Board of Trade test i is, in our opinion, quite adequ.xte

the experience of your Company leads them to in all ordinary cases, but should the candidate fail to _pass
believe necessary in officers and others holding the test his case should be submitted for expert opinion

responsible positions af sea.

before his livelihood is taken from him by withholding a

certificate of competency. In some very few cases perh'lps
it wounld be necessary to apply some practical test.

9. Lerrer FroOM Messrs. THos. WiLsow, Sons
AND CompPixy, LiMrTED,

Marine Department, Hull,
DEeAar SIR, ' ~ 30th December 1910.
Your favour of 12th instant received.

We do not desire to give evidence before the
Committee, or to nominate a witness. In reply to
your queries—

1st—We have discontinued eyesight tests, but

send all to the Board of Trade examiner
for testing when required.

- 2nd—We have no records of wrong reading of
lights or signals at sea, due to colomr-
blindness or defective vision.

3rd.—Consider the present Board of Trade (higher

- tests) fulfil the necessary requirements.

‘We would, however, suggest that at Hull, where
we havea large expanse of river and long range, all
candidates for mates’ and masters’ certificates be
examined at night by the river, under-the conditions
then existing. At other ports where these conditions
do not exist, the candidates be faken afloat in the
track of shipping. .

Your obedient servants,
For Thos. Wilson, Sons & Co., Ltd.,
(Signed) OSWALD SANDERSON,
3. G. Tallents, Bsq., - Managing Dxrectm

Secretary, S:ght Tests Committee,

Board of Trade, Whitehall
Gardens, London, S.W.

10. ExTrRACT FROM A LETTER ¥ROM THE . CLYDE
Stream SHIP OWNERS' ASSOCIATION.

94, Hope Street, Glasgow,
DEeAR Sir, ) * 14th December 1910.

* % * * *

I aM, however, requested to express the hope
thut when the Committee have completed their investi-
gations, the regulations they propose will not have
the effect of limiting the number of officers available
for sea service. :

T am,
Yours faithfully,
(Signed) WALTER PATTERSON,
- The Secretary, Secretary,
Sln-ht Tests Committee,
Board of Trade, Whitehall Gardens,
. . London, S.W.

11. Lerrer AND ENCLOSURE FROM NORTH OF
ENGLAND PROTECTING AND INDEMNITY ASSOCIATION,
Collingwood Buildings,
C - Newecastle-on-Tyne,
Sk, - 28th December 1910,
REFERRING to my respects of the 13th instant,
I now beg to inform you that the matter has leen
considered by my directors who instructed me to
communicate with a member of our Board who has
had practical sea experience, putting the contents of
your letter heforehim. He nowreplies as per enclosed
copy of letter to which T beg reference, and shall be
glad to know that you will treat the contents of same
as a memorandum from this Association to your
Committee.
' - Tam, Sir,
Your obedient humble servant,
_ p.p- Ralph Carr, Manager.
s {Signed) F. MILLER,
The Secretary, o Liocal Secretary.
Board of Trade, ' '
 Whitehall Gardens,
London.

30, West Sunniside, Sunderland,
Dear Mr. Care, 22nd December 1910.
I amin receipt of your letter enclosing letter
addressed to you by the Secretary of the abov e-named
Committee.

I would gladly give any evidence on this subject
in my power, but do not care to bind myself to attend
on dates which may prove inconvenient later.

I think it will be sufficient if your Association sends
a memorandum to the Commitiee as indicated in the
Secretary’s letter. The degree of colour blindness

~which, in my opinion, makes a responsible officer

incompetent is when he confuses any shade of green
or red with a white light, and my feeling is that this
test should be made in a dark room to be as near as
possible to sea conditions. There is no doubt that
very pale green lights are mistaken for white lights by
men with defective colour sight, also white lights of an

orange tint are mistaken for red lights. T would test .

on these points.

Another defect I have met with is that a light
many miles away is imagined to be close to. This is
fairly common, but perhaps not so dangerous as it is
inconvenient. The officer thus affected will shift his
ship’s course to keep out of the way of ships which
would not pass near him at all in any case. - When
this defect of distance sight is combined with faulty
discrimination of colours rrredt confusion results.

Of course, there are varying degrees of these
defects.

Wishing you the compliments of the season:

Yours very truly,”
(Signed):  ArTHUR RiITsox.
Ralph Carr, Esq., : .o

Newcasfle-on-Tyne. : .

12. Lm'rr-:n me Ml-:ssns ALFRED Hout & Co.

India Bluldmgs )
_ Water Street, Lwerpool
Sir, 13th October 1911,

Ix reply to _1,0111- letter of the 11th instant, our -

Medical Superintendent informs us that in the past five
years ubout 3 per cent. of the applicants for posts as
officers in our line have heen rejected on account of
defective vision.

As regards the nature of tlle exammatmn, he
states—

*The candidate st.:mdlng 0pp051te ataninterval
of 15 feet is required to count the number of
black dots on a white card with shaded electric
light. These dots have a diameter of J;th inch,
ﬁth inch, and J;th inch. An ordmary normal-
sighted man has no difficulty in seeing . the
-;T,th inch at 15 feet, and should he have acnte
vision, the g5th inch and J5th inch; but for
these latter a reasonable shortemng of "the

distance is allowed. Each eye is also tested

with F;th inch.
© - «Snellen’s letter type is used in doubtful
cases In addition, and the officer should be
nble to rend V=4.5. M, or at any mte,
- V=6. M. (that is, the letters' marked for
20 feet should bhe réad at 15 feet mthout
mistake).”

With reference to your question as to the annual
re-examination of officers, his view is that it is reason-
able at more advanced ages to apply an outdoor test
rather than to insist rigidly on those described above.
Should, therefore, any notable defect be discovered,
the man would be given a practical test, such as being

-
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taken to the pierhead, or on to a ferry-boat, and
requested to pick our various objects on the river
and its banks, and to answer questions concerning
them.
We are, yours truly,
(Signed)  ArFrRED Hont & Co.
T. Lodye, Esq., Secretary,
Sight Tests Committee,
Board of Trade, London.

13. RErorT BY Dr. MELVILLE-DAVISON,
AMEeDICAL INSPECTOR TO THE BOOTH STEAMSHIP
CoMPANY, LIMITED.

Tower Buildings, Liverpool,
DEar Sirs, 27th October 1911.
TaE following isa table of the captains’, officers’,
and crews’ eyesight tests during the past four years:—

Captains.
These are examined every three years—
Tested - - - 35
Rejected - -0 .
Right eye - - 7 with 60 per cent. vision.

Lefteye - - - 8 , 40 »

Three captains under normal with both eyes had
60 per cent. right, 40 per cent. left ; of these, two were
under 50 years of age.

(a) Officers (Candidates for Entrance).

Tested - - - - - - - 51
Rejected - - - - - - 3
Two had only 40 per cent. normal vision in hoth

eyes.
7 One had only 20 per cent. normal vision in both
eyes.

(b) Officers (Permanent Staff ).

These are examined every two years.

Tested - - - - - - - 160
Rejected - - - - - - 0

Of these two only had a depreciation of normal
vision to any extent.

Both these officers only had 40 per cent. of normal
vision. .

On re-testing, however, with moving objects on the
river and in the docks they proved quite satisfactory.

There was no rejection for colour blindness in any
captain or officer. . .

All were lested for double vision with negative
results.

Crews (4.B.’s, 0.8.s, and Boys).

All are tested on joining the company both for form
vision and eclour blindness,

Tested - - - - - - -9
Rejected - - - - - - 59

The causes were—
Colour blindness - - - - 6 (2 boys).

Tobaceo and alcohol accounted for the majority of
the others. No doubt on re-examination at a fulure
date, when the effects of hoth of these stimulants had
passed off, it wonld have been found that their vision
approximated to the normal. .

My esperience, therefore, shows the following
puints:—

1. Age has little or no cifect on form vision or
visual acuity, and there is no depreciation
consequent on advaneing years,

2 The using of the sextant with the consequent
strain of reading the scale and the exposure
to the strong concenirated rays of the sun
cause the eye used to depreciate to theextent
sometimes of 15 per cent.

3. Colour blindness occurred in only 4 per cent. of
the total examinations.

4. Rejections for form vision were 5 per cent. of
men examined.

5. There were no rejections amongst those who
having passed the original examination were
re-examined at a later date as a matter of
routine,

Tesls used.

1 am enclosing test dots nsed.* .

The distance for officers and men with these is
12 feet, each eye tested separately. There is, howev.er,
a higher standard which is always espected, viz,
16 feet. _

This higher standard was passed by all captains,
officers, and Doys. Ib.is, however, not expected from
ABs,

In addition to the dots, Snellen’s types of the
number, size, and pattern in use at the Board of Trade
offices were used. It was found that men who had
passed the dot test had no difficulty in passing the
Snellen type test. Where they were tested with the
types first it was also found that there was never any

difficulty with the dots.
Iam,
Yours truly,
(Signed) W, MELVILLE-DAVISOXN.

The Board of Trade,
Sight Tests Committee.

14. LerrEr FroM THE LoONDON AND NORTH-
WEesSTERN Rarnway CoMPANY.

General Manager's Office,
Eusten Station, London, N.W.
Dear SIR, 22nd February 1911.
WirH reference to your letter of the 27th July
last, addressed to the Railway Companies’ Association,
asking if the members could supply evidence as to—

(1) Mistakes in the reading of lights on the railway
which may have been due to defective form
or colour vision.

(2) Any cases in which a man suffering from
defective vision without making a definite
mistake hus yet reported that he found
difficulty in reading signals by day or might
or alternatively has been able to prove that
in practice he found no such difficulty.

As it is felt that the subject is onme which the
Companies individually should reply upon, I have to
say so far as this Company is concerned, that as regards
enquiry—

No. 1. There is no record of any mistake being
made in reading signals, either by day or
night, having been attributed to defective
vision, or to colour blindness. Drivers,
firemen, and cleaners have their sight
examined once a year; the examination is
carried outin the first place by the foreman
by means of cyesight colour cards, and if
there is any defect the men are then sent
to the Company’s doctor at Crewe, who
examines them more thoroughly by means
of the wool test, and by practieal tests
which include different coloured flags,
coloured lamps in a dark room, and actual
working signals in the open.

as to—

No. 2. Only one case can be recollected of a man

voluntarily complaining of his eyesight
failing. The particulars are as follows :—

A fireman employed upon the main line
express working at Crewe, reported on
10th December 1909, that his right eye
was failing, and that he had difficnlty in
seeing signals. He was at once sent to the
Company’s doctor for examination, who
reported that he was not fit for the duty of
fireman, and he was reduced from firing,
and found employment on the shed. In

* Not printed.
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October last year he asked toheallowed to
submit himself to the doctor for re-exami-
nation, as his eye was better. He was able
to pass his foreman’s examination in
counting the dots by the card tests and
was then examined by the Company's
doctor, who, on this vecasion, found that
his vision was all right, and he was passed
for main line work, and again resumed
work as fireman on 15th October 1910,

Yours faithfully,
For Fraxk REE,
The Secretary, (Itd) F.G:
Sight Tests Committee,

Board of Trade,
Whitehall Gardens, London, S.W.

15. LETTER FROM THE GREAT CENTRAL RAILWAY
CompPANY.

General Manager's Office,
Marylebone Station,
London, N1V,

Dean Sin, 27th Febrnary 1911.

REFERRING to your letter of the 27th July last,
addressed to the Railway Companies’ Association, so
far as this Company is concerned it is our practice to
test the staff Ly meuns of Holmgren Wools, und we
have found this system quite satisfaclory. '

‘We have not up to the present had a cuse of a man
Passing a signal at “danger™ traceable to defective
colour-vision, and very great care is exercised to guard
against such an occurrence.

Three cases have arisen since 1892 where men have
voluntarily come forward and admitted that their sight
was failing, but these were instances of defective
distanee-vision, and in no way comnected with colour-

blindness. There have also been cases of men who
at one time had passed the colowr test failing later
on as a resnlt of excessive smoking, and who have
}-e({m'ered their normal sizht on abstention from this
i hit.

I would remark, however, that these are most
exceptional cases, and as a general rule there has been
no doubt that the staff who have failed to pass the
test bave heen proved fo have defective colour
fuculty.

Yours faithfully,
8. G. Tallents, Esy., {Signed) Saym Fary.
Board of Trade,

Whitehall Gardens, S.V.

16. LETTER ¥RoM THE GREAT EASTERN RAILway
CoMPpaxy.

General Manager’s Office,
Liverpool Street Station,
London, E.C.,
DEear Sir, AMarch 15th, 1911.
Witit reference to your letter of the 27th July
last, addressed to the Secretary of the Railway Com-
panies’ Association, respecting instances (under ceriain
conditions) of mistukes heing made in the reading of
lights on the railway. or difficulty experienced in read-
ing signals by day or by night, I heg to say that
we have no record of any such eases having oceurred
on this railway.
I am, Sir,
Your obedient Servant,
(Signed) W. H. Hype,
5. G. Tallents, Esq., General Manawer.
Secretary to the Sight Tests
Commiittee,
Board of Trade, S.W.

APPENDIX J.

Resurrs or Lasorarory ExamiNiTioNs.

All the observers and nine of the ten persons who
acted as recorders at Shoeburyness were examined as
to their colour vision and form vision, and the results
of these examinations are as follows :—

1—OBSERVERS.

Observer No. 1 was found to be green deficient,
and from the Iuminosity measurements it is caleulated
that he only possesses 30 per cent. of the normal
green sensation. He has a neutral point, matching a
green (510 pp) with a white, and sometimes called this
green white, sometimes white.

With small spots of coloured light he made the
mistakes shown in the following table —

Warve-length of Colour of
Light shown, Lisht shown. Called.
!‘l"' !

656 Red White.
610 Red Green.
585 Yellow Red.
556 Green VWhite,
a60 Green Red.
325 Bluish-Green Red.
474 Blue Green.

Form vision :—
Right eye normal 3/;).
Left eye three-quarters of normal /). -

Observer No. 2 was found to be red deficient, and
from the luminosity measurements it is caleulated
that he only possesses 10 per cent. of the normal red
sensation. He has a neutral point, and calls a part
of the spectrum in the green white, With small

0 5200

spots of coloured light he made the mistakes shown in
the following table:— '

Wave-lengih of | Colonr of

Light shown, | I.ig;}:t shown. Called,
np. |
660 ' Deep Red Could not see.
600 i Yellow Red.
572 © Yellow-Green Red.
570 j Yellow-Green White.
559 ‘= Green Red.

I i

Form vision :—

Right eye normal 3f,).

Left eye normal (3fs).

Observer No. 3 was found to be partly green
deficient, and from the liminosity measurements it
is caleulated that he only possesses 60 per cent. of
the normal green seusation. He said that a portion
of the spectrum in the green was a neutral colour.

With small spots of coloured light he made the
following mistakes :—

Weve-length of .
Light shown, Colonr of Light Calledl.
: SHOWIL.
.
670 Deep Red Green.
640 Red Green.
612 Red Green (on coming near
called this Red).
590 Yellow Green.
585 (Greenish- Red.
TYellow.
557 Green Red.
L
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Form vision :—
Right eye normal (fs).
Left eye practically normal.

Observer No. 4+ was found to be slightly red
deficient, and from the luminosity measurements it
is ealculated that he only possesses 85 per eent. of
the normal red sensation. The only mistakes he made
were that he failed to see a very deep red (650 pp),
he said a green (558 pp) was white with a tinge of
green, and that a yellow (580 pp) was a white with
a tinge of red.

Form vision :—
Right eye normal (3f:).
Left eye blind from wound in 1907,

Obszerver No. 5 was found to be red deficient, and
from the luminosity measurements it is calculated
that he only possesses 5 per cent. of the normal red
sensation. He has # neutral point at 500 pp, at which
point he inatches the green with a white. He entirely
failed to see a deep red light. A bright red mixed
with a little white he called green. With the small
spots of ecoloured light he made the following
mistakes :—

Wave-lengthof | . .

Tight shown, Lﬂ!":ll; [:"5"]_‘1-71“ Called,
78
630 Red Could hardly see

and called it White.

293 Orunge-Yellow White.
5390 Orange-Yellow Red.
abs Green White.
315 Bluish-Green White.
300 Bluish-Green i White.

Form vision :—
Right eye: normal (3f) -refraction very slightly
hypermetropic. Eye healthy. -
Left eye: half normal (). Slight myopic
astigmatism. Vision ean be raised to () by
# lens. Egye healthy.

Observer No. 6 was found to De red deficient and
from the luminosity measnrements it is calculated that
lie only possesses 5 per cent. of the normal red sensa-
tion. He could not see a deep red licht and said a
blue green was nearly white.

With the spots of coloured light he made the
following mistakes :—

Wave-length -
of Light shown, I-li(:‘-'.:;ll“'-“h:l‘; {:" E'n. Called.
HH- :
665 Deep Red | Could hardly see and
thought it wasa
faint White.
620 Red Green.
590 Yellow Green.
a70 Yellow-Green White.
240 Green : ‘White.
510 Blue-Green Doubtful ahout
colour, bt thonght
it might be Green.

Form. vision :—
Right eye normal (3f5).
Left eye normal ;). :
Both eyes healthy with emmetropie or very slight
hiypermetropic refraction.

Observer No. 7 has normal eolour vision and when
near would always tell the colour. With small spots
of coloured light he called a Dright red (660 and
630 pp) green, hnt when fitted with spectacles was able
to correct himself at once. His luminosity showed
that he possesses the normal colour sensations.

Form vision -— -
Right eye one-fifth normal (*/,). Myopic and
slightly astigmatie.
Left eye a quarter to a fifth normal (3/5—/3)
rather less myopia than for right eye, astig-
matism similar to right. : :

Vision for each eye raised to normal (3f5) by proper
glasses, Eyes healthy.

_ Observer No. § has normal colour vision as tested

hoth by the luminosity method and with the spots of

light. With these latter his answers were always

correct and given withont hesitation.
Form vision :—
Right eye practically normal (3/5).
Left eye practically normal (/).
Has slight hypermetropic astigmatism. Eyes
healthy. o
Ohserver No. % has normal colour vision as shown
by his Iuminosity curve, and by testing with large

* patches of colour. With small spots of colour, how-

ever, he made the following mistakes :—

Wave-lenath of
. = Colour of "
Lizht shown. Light shown. Called.
Iyt i
543 Orange-Yellow Red.
572 Yellow-Green White.
470 Dark Blue White.

Form vision :—

Each eye between a fifth normal and a quarter
normal (/= and 3/). Considerable astigmatism.
Exact amount and character (whether all hyper-
metropic or mixed) cannot be determined without
using drops to snspend accommodation. Sight
“not much improved by the approximately correct
ulasses. IEyes healthy. Both eyes together he
has half normal (¢/,,).

Observer No. 10 was found to be green deficient,
and from lnminosity measurements and colour equa-
tions it is caleulated that he only possesses 45 per
cent. of the normal green sensation.

With the new lantern he made the following
mistakes .—

Shown white he called it green.
Shown white he called it red.
Shown red he ealled it green.

Form vision :—

Right eye normal (¢/c)
Left eye normal (¢/g)
Observer No. 11 was found to he slightly green
deficient, and from luminosity measurements and
colour equations it is calculated that he only possesses
70 per cent. of the normal green sensation.
With the new lantern he made the following
mistakes :—
' Shown white Le called it green.
Shown white he called it red,

} Emmetropic.

Form vision :—
Right eye normal (*/g) | Emmetropic or only a
Left eye normal (/g) trace of hypermetropia.
Ohserver No. 12 was found to be very slightly red
deficient, and from the luminosity measurements and
colour equations it is calculated that he only possesses
80 per cent. of the normal red sensation.
With the new lantern he made no mistakes.

Form vision :—
Right eye normal (¢/) ] With 1-25 D of manifest
Left eye normal (¢/) hyermetropia in each.

Observer No. 13 has normal colour vision us tested
by the luminosity measurements and colour equations.
He also made no mistakes with large patches of colour.
When tested with the small apertures of the new
lantern he made the following mistakes :—

Shown green he called it white.

Shown white lie called it red.

Shown green he did not notice the light.
Shown red he did not notice the light.

Form vision :— .

Richt eye ¢/, Considerable myopic astigmatism :—

— 2 gph. e )
— 0-5 cyl. 30° down and in — s )

“Left eye ¢/s. Slight myopic astigmatism :—
. f—0-5 sph. -
(:0721575}17'50"‘ down and out — ‘ “)'

e g Ll S

z
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Observer No. 14 has normal colour vision as tested
by the luminosity measurements and colour equations.
He made no mistakes with large patches of colour.
Tested with the small apertures of the new lantern
he made two mistakes; once he called white green,
and once white red.

Form vision :—
Right eye 5/, [— 1+5 eyl 80° down and in = ¢fg].
Left eye o/, [— 05 eyl. | vert. = 9/,].

Observer No. 15 was found to be very slightly red
deficient, and from luminosity measurements and
colonr equitions it is calculated that he has 90 per
cent. of the normal red sensation. .

With the new lantern lte made three mistakes :—

Shown white he called it red (twice).
Shown red he called it white.

Torm vision :
Right eye normal ¢/,

Left eye normal Glﬁ }Emmetropic,

Observer No. 16 has normal colour vision as tested
by the luminosity measurements and colour equations.
He made no mistakes with large patches of colowr
When tested with the small apertures of the new
luntern he made the following mistakes :—

Shown white he called it green.
Shown red he called it white.

Form vision :—
Right eye %2 (most) (4 0-5 deyl. — = ).

R — (-25 dsph. e

Left eye e (badly) (- 075 deyl. £ S0° = /‘)‘
Observer No. 17 was found to he partly green

deficient, and from the Iuminosity measnrements and
colour equations it is caleulated that he has only
55 per cent. of the normal green sensation. With the
new lantern he made the following mistakes :—

Shown red he called it white.

Shown white he called it green.

Form vision :—

Riuht eye less than e | — = (2 sph. -

= fo I_—lcyl. S9°downand in =" |

Left eye %/, (barely) [— 0-5 sph. =*/].

Observer No. 18 was found to bhe slightly red
deficient, and from the luminosity measurements and
colour equations it is calenlated that he has 80 per
cent. of the normal red semsation. He made no
mistakes with the mnew lantern when using his
spectacles.

Form vision :—
Right eye less than /g (—3-25 sph. = ).
Left eye less than ¢fg (— 3-25 sph. = ;).
With his spectacles he had normal vision *f; in
each eye.

Observer No. 19 was found to be slightly red
deficient, and from the luminosity measurements and
colour equations it iIs- calenlated that he has 85 per
cent. of the nmormal red sensation. With the new
lantern, using his spectacles, he made the following
mistakes :— :

Shown green he called it white.
Shown white he called it red.
Form vision :—
Right eye less than

l:owu glass — 5 sph. ="° ]
ST —0-75 eyl. ~ 60° down and in ¢
Left eye less than %, : .
— 4 sph.

| o)
I:o“n glass — 3cyl. ¢ 45°downandin ls.l

Obzerver No. 20 was found to he very slighily red
deficient, and from the luminosity measurements it is
calculated that he has 90-per cent. of the normal red
sensation. When using his spectacles he muade no
mistakes with the new lantern.

Form vision :—
Right eye g [— 1-75 sph. = ¢f¢].
Left eye ¢/;3 badly [— 0-75 sph. = ¢/c].
With his glasses—
Right eye (— 2 sph.) = 7}, badly.
Left eye (— 1sph.) = ¢/, all.

II.—RECORDERS.

Llecorder No. 1 bas normal colowr vision. With
the small apertures of the new lantern he called white
red three times.

Form vision :—
Right eye normal (3f;) | Refraction slightly
Left eye normal (3f;) hypermetropic.

Recorder No. 2 has normal colonr vision. He made

1o mistakes with the new lantern.

Form vision :—
Right eye =3/;;. Refraction hypermetropic.
Left eye=>%f;. Refraction slightly hyper-
metropic. '
Recorder Ne. 3 has normal colour vision. Hemade
no mistakes with the new lantern.

Form vision :—
Right eye = %/} Emmetropic or with slight
Left eye = 3f; hypermetropic refraction.
Recorder No. 4 hias mormal colour vision. He
made no mistakes with the new lantern.

Formn vision :—
Right eye =35
Left eye =355
Itecorder No. 5 has normal colour vision. He made
no mistakes with the new lantern.

} Emmetropic,

Form vision :—
Right eye = 35 Refraction  slightly  hyper-
Left eye =3f; metropic.
Recorder No. 6 has normal colour vision. - He made
no mistakes with the new lantern.

Lorm vision :— -
Right eye = ¥f; (4 or & mistakes) | with — ¢-25
Left eye = *f; (4 or 5 mistakes) =3[ well.
Recorder No. 7 was found to be partly green
deficient. With the small apertures of the new
lantern he called white lioth green and red; he called
red both green and white, and green hoth white
and red. '

Form vision :— -
Rirrht eye = *fs. Refraction very slightly myopic.
Left eye = *f;. Emmetropic.
Recorder No. 8 was found to he partly green
deficient. With the small apertures of the new

lantern he called white both green and red, he called
red both green and white, and he called green red.

Form vision :—

: Refraction

Right eye = 3f; (4 mistakes) slightly -
Left eye = 3/; (nhout half) 3f¢; (well) hyper-

metropic.

~ Recorder No. 10 has normal colour vision. He
made no mistakes with the new Jantern.

Form vision :—
Right eye =* .
Left eyg s IJ‘}Emmetroplc.

L2
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APPENDIX K. OBsERVER No. 4.
Ob : Distzmee’ 3.000 yﬂ-l'ds. OBSER"ER NO- G.
servation.  Lights shown Distance 3,000 yar
. " v yﬂlds,
REesurrs of Exr . - 1 - W1 w2 w3 . . Report. Observation.  Lights sh
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. . - 2 3 . . - 9 - G1 w3 - ww
41y - . 4 - g Irea hd = - o W
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A “ he capital 1 - 8§ - G1 - sorTec 7 - -
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5 - Wi oo R3 - - gw 9 . W1 - R3 - .- 5 - W1 - R3 - - et
N - G1 W2 R3 - - gww OnserveER No. 3 ig : g i 1"; G3 - - '(": . g } w2 B3 - B co:-.;r-s::{;,
. . - 2 R . - - &3 - - .
1 Distance, 2,000 yards. Distance, 3,000 yurds. . ’ -J g . g % - B3 - %'2’
9 - %"i “:g }{VS‘ ) - gwr ]2 - }:} }g% gf $ - - gwr OBseErRVER No. 5. 10 . R1 G_‘l g 3 . -} Correct.
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5 161 w2 ma . } correct. S - - v 1 - W1 W2 W3 Osserver No. 7 :
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¢ - W1 R2 G3 - . grg 6 -Gl W2 R3 - - 5 81 o8- - s Distance 3,000 yards. |
‘ - R1 W2 G3 - - °n = ! - 61 - G383 - - 4 - Ri G2 G3 - - correct. 1 - W1 W2 W3 -
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10 -Gl R2 %}Vg o 10 --R1 (;o gg . -JI g - g}. W2 R3 . . rrg 4 .Gl R o %"3 - . wr
- « - - orT - - - - - - - - v
1 -Gl - W3 - - rw 11 - G1 R2 W3 - - comect® § _RI W2 G3 . '}con'ect" S . S S |
. AL : 9 . - - G1 W2 R3 - l
. L sceomld attempt. Wi - R 3 T - r
Distance, 1,000 yards. 10 - R1 - R3 . - gr é - R1 - R3 - - gr
- g% gg‘ k“ﬁ - - Distance, 2,000 yards. 1 -Gl R2 W3 . . grws 9 - % % %-'3 g g - - 8w
- - - - L | LAY o - - - »
3 . R1 - R g i :} correct. ’1, - gl .'Wﬂ w3 - - @ wr Was doubtful as to the wreen. ::llicl) LA - R3g - . :
.—L - “1' 1 - G' 3 _ . 5 ) R 1 _\{; o R ::: - - Distance o 000 . . e = W 1 R 2 G 3 - - T “-1-
5 - W1 G2 G3 - 2 G3 - - =000 yaxds. Could not say. $ Doubtful as o
i -G1 R2 W3 - wyggt 4 - R1 G2 G3 - 1 - W1 W2 w3 . ubtlal a5 L green.
- 2 w3 - - grx 5 .61 - ®S3 . .p comect 5 .@g1 - - - gwr Distance 2,000
; T - &3 - - correct. G .61 w2 3 ” 3 . N R3 - - rr 1 . W 2 wr yards.
o . 1 w2 63 . 4 [ B4 L - R1 - R3 . 2 - ¥ G228 - - &r
10 .- = G1 R?2 W3 - 2 - G1 R2 W3 Gl G2 G3
- W3 . -} correct. 9 - G1 - : A srg 6 - G1 N . 4 . R1 - - - correct
11 . - - R G3 - - . - W3 - correct. = w3 - - ,
3 - - 10 W1l R2 @3 correct 7 . G1 W2 - 5 . G1 g2 w :
* Hesi 3 hi : - - - greg 2 R3 - - 2 W3 - - r W !
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. ) gr 1?} -R1 G2 G3 ) i gr ; - %1 - W3 - :} correct. :
-OBSER\'ER No. 2 Distance, 1,000 yards. 11 i g_ % w2 g 3 - -\ correct. 9 i i G_2 ‘ng - - gw
Distance, 3,000 yards. 1, - W1 w2 w3 - . wwr - 5 - - %O - W1 - g3 i i W
- < -y - - < ) . 1 . : - -
3! : gr% g 3 R:*}’ . rrr 5 - g } %T.:?; \GVE -, re . lest;mce 1,000 yards. | R1 W2 G3 . - i i’
5 . R1 W2 G3 . . gwe 4 -R1G2G3 . - 5 LRI WO G . L eemd 1 Distance Lo T
'__L -R1 G2 G3 - . e E - ‘gl R2 G3 - - 3 - W1 R Gg - - correct. a ) g} w2 w3 . )
- B 5 gw 6 81 I w3 ¢ 4 - 61 S ws . - %% 3 61 - &3 . °
Y _ Rl - W3 - = g]' S . Rl _ Rg - - % correct. 2 - 'W']_ — R3 . - gs 4 _ Rl Gﬂ G_3 - -
w1 I ms oo 3 s . Wi - R3 - - S g1 W2 RS - D e 5 - W1 R2G3 . -
9 . G1 W2 R3 - - ST 1 -Gl1 - G3 - - 8§ . h1 _ G3 - - wg 6 - G1 W2 R3 . -} correct
! 1 -6G1 W2 RS8 - - 9 . G1 % 3 - - s - g 1 - R3 - .
- 3 - - - 1 w2 -
ig - g» 1 G2 Gg . . ¢correct 9 - w1 - g: g -
. 1 R2 W3 . .  -R1 - RS - -
0 5200 11 . @1 R2 W3 . -J

L3
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Opserver No. 8. " SE('J?hNDﬂNIGth—I-‘E}%RUAFY‘ 15;-‘-ﬁ 5 1?:stance 2,000 yards (with bitoculars). . OBservER No, 4.
Distance 3,000 yards. e weather throughout was very clear and fine. ] Observation.  Lights shown, Report. )
. ) mrve 1 - W2 Wi W3 - - rrr : Distance 3,000 yards.
Qbservation. Lights shown. Report. Onsgrver No. 1. 3 b - W2 R1 G3 - - Observation. Lights shown . ‘Report
]; - W1 w2 ¥ T§ - - ww Distance 3,000 yards. i 3 . W2 - R3 - A correct 1 . W2 W1 “} 3 . ~ port.
; - (G} i - 9 - - E;; Observlution. _ “I:ig;hts T’;’l?m\.\f 3 Report. : 4 . R2 - R3 - R ’ 2 - G2 R1 W3 - .
) o a ) - W2 - - wrr 7 ] -R2 W1 G3 - - rrg 3 - BR2 W1 G3 - -
4 -.G1 R2 W3 - - rw 2 R 2 = . . % . ' . > _ P
5 - a1 - W3 - . w a G a R ?. correct, = 9 - R2 G1 st - - rrg 'f R,; Gl G3 - -
3 - W2 R1 G3 - - 7 - G2 R1 W3 - -~ 5 - W2 R1 G3 - -
6 - G1 w2 R3 - - w1 4 . R2 - R3 - - _— z 3 .62 - R3 - _L 6 . G2 2R3 - -l corect
7 -R1 - R3 - - r 5 . G2 R1 W3 - . eggr 0 G2 - o8 - correct: 7 . a9 - W3 . . .
8 - R1 G2 G3 - - correct. 6 . G2 - w3 - . .-.;g T 10 -G a2 w 3 . 8 - R2 - RS - -
Y - R1 W2 G3 - - w 7 - G2 W1 R3 . . sggar i 1 -G2 W1 R3 - 9 w2 - R3 . -
10 - W1 - R3 - - r 8 W2 - RS3 - - ww % - : i ra 10 .G - 63 - .
m - Wl R2 63 - - rg 9 - R2 G1 G3 - -\, s . - 11 - G2 W1 R3 - -J
10 . G2 ) G 3 correct. 5 Distance 1,000 yards. :
The recorder could only ovcasionally detect the sea- 1 R 2 “;-] G ) i B 1 - W2 w1 W3 grw
ward light. ' T 13 o, T TEE 5 g a G5 . g v Distance 2,000 yards.
atbtfut~—secoid attem)d. b= - - = - - - gw -
: i 3 -G2 - R3 - - 1 - W2 W1 w3 - -
Distance 2,000 yards. ' ‘f .32 R1 W3 - _} correct. % - R g Wl G3 - -
Distance 1,000 yards. 1 - W2 W1 W3 . . orrr 3G o W oo 3. yaR1 B3 - -
- = - 2 E - - = - = - - g Y - = - - =
1 - W1 W2 W3 - > ¥ el es: _} correct. 7 _Ra - Rg . .y 5% 5 - W2 - RS . .
2 . G’ 1 _ W3 _ . 1 ] R 2 _ _“'_ 3 ) ) rg b S . R a G 1 G’ 3 _ _} correct. 6 - G— 9 "Vl R 3 - - L col'rect.
3 -Gl - G3 - - 3 - G2 G1 W3 - - ggr 9 -R2 W1 G3 - - rgw 7 - G2 - G383 - -
4 - R1 G2 G¢3 - - 6 . G2 - G3 - - Car 10 - W2 - R3 - - correct. 8 -R2 - R3 - -
5 - W1 R2 G383 - - 2 . R2 - W3 - = ° 1 - W2 R1 G3 - - rrg 9 - 62 - R3I - -
6 - G1 W2 R3 - -} comrect. S - R2 G1 W3 - . ' 10 - R2 61 G3 - -
7 - G1 - R3 - - 9 G2 - W3 - - { correct. . 11 - G2 R1 W3 - -
8 -R1 W2 G3 - - 10 - W2 - 68 - - Osserver No. 3. _ _
13 : g’} - % ,; - 11 . R.2 “r 1 63 - y Distance 3,000 yards. 7 Distance 2,000 g‘a'rds (with prismatic binoculars).
11 . G1 R2 W3 - -] Distance 2,000 yards (with binoculars). % - ‘GV g w1 g’g - - wgr ,1) - ‘,‘55 W1 gg -
~ : . . a2 - : = - = - - - correct. = - = = - -
1 _gg g} E’g - 3 - W2 R1 G3 - - wget 3 -6G2 - B3 - -} correct
3 . WwWaR1G3 - - L - B2 o R3 - - comet P B o BE--
: 3 3 - 2 . w3 - - o w 5 - 2 3 - -
OsservER No. 9. - S 6 - G2 - W3 - . comecth 6 - W2 BRI 63 - - wrw
3 ( G - G2 W1 R3 - -} correct . - 8 2 Wi R3 - - ggr 3 Lo 3 ‘VI, &3 - 7 '
Distance 3,000 yards. Z a2 G 3 8B - W2 - R3 - . wi* g - G2 - &3 - - :
- L2 -— k - - . o - 3 . - -
1 - W1 W2 W3 - - wg § -R2 - R3 - - 10 6z 1 G35 1 1} comrect. B L Gs w1 e oo qeomet
2 . W1 R2 G3 - - 9 . @2 - R3 - - i1 - R2 Wi G35 . . n -G62 - W3 - .
3 - Wi - RS - - r }O - R2 G1 3 - - - , B - rge : = : S
4 I R1 - R3 - . : 1 - G2 R1 W3 - . * RBecomd attempt.
3 . R1 W2 g3 - R "l“. . _ - Distance 1,000 yards.
6 .R1 G2 G3 - ) E r , Distunce 1,000 yards. Distance 2,000 yards. _ 1 - W2 W1 W3 -
7 -G1 R2 W3 - - rw 1 - W2 W1 W3 - 9 1 - W2 W1 W3 - - wrw 2 . G2 - W3 . -
8 - G-1 - RS8 - . T 2 - G2 - . &3 - - 2 - W2 G1 3 - - correct. 3 - G2 - G3 - -
9 - G1 - G¢3 - . o 3 -Gy - R3 - - 3 - 32 ¢G1 G383 - - o @ 4 - R2 @1 G383 - .
v - G6G1 - W3 - - w 4 - G2 R1 W3 . - 4+ - R2 - W8 - - comect 5 - W2 R1 G3 - -
1 - 61 W2 R3 - - wr 5 - gﬁ, w1 w3 - - g - 32 G1 W3 - - grw 6 - G2 W1 B3 - -} conect
. ' : 6 - 2 RS - - :orrect. - G2 - - - 7 - G2 - 3 - -
The recorder could never detect the seaward light. ';: - R? - R é - - [ oorres 7 - R2 - %’g - - colx‘-lg ct. é - R2 W1 g ‘3, - -
8 -R2 G1 G638 . - 8 - R2 G1 W3 - - correct. 9 - w2 - R3 - -
: - 2 - 3 - - - w2 - - - e : - 2. y - -J
Distance 2,000 yards. 1 - W2 R1 G3 - -] 1 - If 2 Wi g 3 D5 "“i;’t G2 R1WS 7
) - =
1 - W1 W2 W3 . - r o s
a . Wl 5 R3 . . rer OBsERvER No. 2. Distance 2,000 yards (with binoculars). Omserver No. 5.
3 -61 G2 G3 - - wgg - Distance 3,000 yards. 1 - W2 W1 W3 . wrw Distance 3,000 yurds.
4 -R1 - W3 - - corech 1 . W2 w ra - 1 or 2 -R2 - R3 - - corect 1 - w2 W1 w3 - . v
5 -6G1 G2 W38 - .- wgw > lgo ol oms oo VTS 3 -R2 W1 G3 - - rrg 2 G2 R1 W3 - - comost
(:' - G1 - G3 - - 3 . W2 R1 G383 - b correct. 4 -R2 G1 G3 - - rgw 3 - R2 W1 G3 - - rgg
7 - R 1 — "v 3 - - con-ect. 'l' _ R 2 _ R 3 . _ 5 - G’ 2 — R 3 - - ‘1’ - R 2 G’ 1 G’ 3 - - rl‘g
& . R1 G2 W3 . . 5 -G2 Rl W3 - - ura 6 - G2 W1 R3 - -}"0“‘3"* 5 - W2 R1 G3 - -
9 - G1 - w3 - - gr G . .Zv_ % w3 - - :""l“? 7 - G2 - W3 - - gr G - G2 - R3 - - _
10 - W1 - G3 - - rg 7 - G2 W1 R3S - . ".:;. w 8 - G2 R1 W3 - - 7 - G2 - W3 - - » correct,
11 . R1 W2 G3 - - comrect S . W2 - R3 - - wr 9 .- G2 - G8 - - § -R2 - R3Z . -
9 - R> G1 G3 . . wes 0 - W2 R1 G3 . .[ comreet 9 . W2 - RS3 . -
6 . G2 - 63 . . ga i - w2 - R3 - . 0 - 62 - G638 - . wg
. 11 . R® W1 G3 - - wrg o - 11 - G2 W R3 - - grr
Distance 1,000 yards. ' Distance 2.000 vard Distance 1,000 yards. '
, istance ~U0%9 yurds. 1 - W2 W1 W3 - - rrw Distance 2,000 yards.
1 - W1 w2 W3 - 1 - W2 W1 W3 - . wrg 2 . G2 - G3 . : o
a - Gl _— G'3 - - D . "‘rg Gl R3 . . 3 - G‘) ._ R3 . 1 - W2 W’l W3 _-- - “'gg
8 -61 - R3 . - 3 . G2 61 G3 . Jcomet i - G2 R1 W3 _  comect. 2. - R2 - G3 .- -
+ - G1 R2 W3 - . i - R2 - W3 - . rr 5 - 62 - W3 . - 8 w2 - G35 - -
5 - G1 - W3 . . 5 - G2 G1 W3 - - grw G - G2 W1 R3 - . ggr go-g2 - W3-
6 - G1 W2 R3 - -} ecomect b -6G2 - G3 - - gr 7 -R2 .~ R3 - - rr* oL > - B3 - -l corret.
) -RI— R3 - - 7 _R2 . '\'\T3 . B _R‘) G‘l G’3 . _ 6 - G2 - R3 - -
8 - R1 G2 G3 - - 3 .R2 G1 W3 - - _\! correct 9 ] R; w1l G3 TgWw 7 - G2 -. G3 - -
9 - R1 W2 G3 - - 9 . G2 - W3 ’ 10 '“T; R 3 i T IWW 8 - R2 - R3 - .
10 R 2 . . ’ = - - - < = - - correct. g . G2 - RS - .
1 w1 R 3 _ 0 - W2 - @3 . - wr 11 W2 BR1 G3 J
11 - W1l R2 G3 - - 1 _R2 W1 G3 . r;l - = - - . wWIWwW 10 - R2 - G388 - - wg
2 - g * Second attempt. - 11 - G2 - W3 - .- correct
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168 DEPARTMENTAL COMMITTEE ON SIGHT TESTS ! APPENDIX. 164
Distance 2,000 yards (with prismatic binoculars). Distance ¥,000 yards. Onserver No. 9. Distance 1,000 yards
Obser{atlon.- WIgght‘sVsllmxv{n‘.r 4 R?Ttg Olyser{ation. Llnghts Shmmwg Report. Distance 3,000 yards Obser{ation. “Lights shown., Report.
] 2 - - . W2 - - rw j ) ards. - W3 W1 w2 . .
5: : 'g’ g - IRt: :: X - ar 9 . % _1; _ ]é' 3 . _1 : Obseri'at-lon. - nght“svs}m“%rg Report. 3 - “TS RT R2 . -
- . - . + -y . 2 _ o . . 3 - 2 . . PR R . o o . _
+ -R2 - R3 . |} correst. T . R2 - @3 . .l {4 2 @2 61 W3 - - gw i I ms Sl RsC
3 - '\GVT’ }\{.‘ } Ié % - = gry 5 . g9 R3 - . t correct. i 3 - R2 - R3 - - correct. 5 - G3 R1 w2 . -
SRS 5 1N R IS L ‘ S N R B N R
!/ = - g 7 - 2 - 3 - - : o - 4 o - - wwyr f] - 2 . -
b - G g - G3 - - correct. 8 . G2 R1I W3 - Joeww g H - G2 R1 W3 - - correct. 8 - W3 - R2 . .
13 - Ié,; G1 %.3 - - rwg 9 . G2 - GS8 - - correct. & 7 -R2 W1 G3 - - rrg 9 -R3 G1 G2 - -
11 ) G2 Bl ::\rf; : -} correct. 10 - w2 - G3 . - wWWw € 8 -G2 - W3 - gr 10 -G8 - G2 - -
- 2 - 3 - - 11 . W2 - R3 - . correct, 3 9 - W2 Wi G35 - - wrg 11 - R3 W1 G2 - -
Distance 1,000 yard : 1 - R2 - WS - °} coivect. i
isiamee 1 ‘}'.n s ) Distance 2,000 yards (with binoculars). E 1 - G2 - R3 - . . Distance 500 yards.
1 - W2 W1 W3 - - www¥ 3 : * Doubtful as to the green, 1l - W3 W1 -
2 - G2 - W3 . '} correct }’ ) ?\{:" wi gg ) ) ' % 3 ) s Wi . correct
3 - G2 - G3 - - : 2 - W2 - .- "‘ 3 R3 wi - .J '
- - _— 3 - @2 - 3 - - . . . -
é- - R2 G1 G f - - rgw e i g s _ % . i B Distance 2,000 yards. 4 - R3 G1 - - rw
5 - W2 R1 G3 - - corect. * 2 3 E 5 - W3 R1 - 3
6§ - G2 W1 R3 - -- ggr 5 - G2 W1 R3 - - b 1 - W2 W1 W3 - - wrw : - G3 -
7 -62 - R3 - - correct 6 - W2 R1 G3 -  -pcorrect 5 2 .R2 - R3 . - i G 3 T
8 . R2 W1 G3 - _ row 7 - R2 W1 G3 - - & 3 - R2 W1 G3 ! - ? - ) T
9 . W2 - R3 - -y § - G2 - G3 - - 5 4 - R2 G1 @3 . .[comect o ws - 1 [t
1 _ ma  _ a -l eomect. "9 - R2 G1 G3 - - 5 - G2 - .. 0 . 3 ©
1 -G R1 %5‘ - } comect 1 - 62 R1 W3 - - 3 6 Gz w1 Es . . grr . 63 w1 oo iy
* First sid g ¢ 3 mnm - G2 - W3 - - E T - G2 - W3 - - : -
T : 8 -G2 R1 W3 - -] o
OnservER No. 6. Distance 1,000 yards. = 9 - G 5’; - G3 - -} corect (_)BSERVER No. 2.
Distance 3,000 vards 1 . W3 W1 W3 - i W & 10 - W2 Rl &3 - - Distance 2,000 yards.
1 Wo Wl f] { - ! ] 2 - “"T :_). G 1 R 0 - - :—_'.' r 2 11 - ‘V 2 - R 3 - - 1 - “r 3 -‘v 1 “r 9 _ . rrw
p ) G; R1 .Wg T ‘?g“'t 3 - G2 G1 G3 - - § 2 -G3 R1 W2 . . gow
3 R> Wi @3 . . correct. 4 - R2 - W3 - } correct. 7 . ' 3 - R3 W1 G2 - . ‘7rrg
4' - R ; 61 G3 - - :‘ : 1'* 5 - G2 1 W3 - . i_-‘ Distance 1,00‘0 ym‘ds. 4 - R3 G1 G2 . - (.‘Ol'l‘ezét.
T Dol nts i .- G2 - G3 - - wg = 1 - W2 W1 W3 - 5 - W3 R1 G2 - . wgg
3o ¥y BY RS o v T - R2 - W3 - . comect. : 2 . W2 G1 R3 - - 6 - G3 - R2 . . comeh
- -G }_; — w3 - _}uorre(_:t. 8 - R2 G1 W3 - - correct.® 3 3 - G2 G1 G3 - - 1 -G3 - w2 . - rw
$ -R2 - R3 - - rw 9 - G2 - W3 - - : 4 - R2 - W3 - - s - R3 - R2 . . gr
S . w2 - R3 10 - W2 G3 - -} corect. 3 5 - G2 61 W3 - . 9 - W3 - R2 . . rr
v .G2 - @3 - :}con'ect. 11 - R2 W1 G3 - - i 6 - G2 - G3 . .fcomet v - G3 - G2 . - correct.
i1 . G2 W1 R3 - Cgrr * Reeond attemp, 7 - R2 -~ w3 - - n - G3 W1 R2 . - rwg
* YFirst gave correct rencling - (S] : g, > G1 W3 - i Dista 1,500 yard
. , i, { - 2 - W3 - - istance 1,500 yards.
OnservErR No. S. 10 w2 G 3 :
Distance 2,000 yards. - = = - - 1 - W3 W1 w2 . . prw
rJ: (; ? e Distance 3,000 yards. 11 - R2 W1 G3 - 7 rrg 2 - W3 R1 2 . -1
;l) - 'W; W1l W 5 - - wrw 1 w2 W1 W3 : 3 . W8 - R?2 . -} correct.
3 i -}35 R;]' g ‘; i :}correct. o . 5 ¢1 w8 - - ; ‘_% - R3 - R2 - . ur
S I Es I R3O g 5 . R3 - R3 - -1 comect L THIRD NIGHT—FEBRUARY 2xp. A %g o1 g% - - rrg
D : . roou - 2 - 3 - - & - . - - = - -
E - %2‘ é% gr' f - _YES8 % ) }gl G 1 g g - .. At the 3,000 yards distance there was sufficient [ - G3 R1 w2 . -1
7 ) G 5 R 1 W; i 'jl 6 . G2 R1 W3 - - i hlnze to prevent the lights being seen. It was much 3 -3 - R2 . . L correct
: o ; il . _R2 W1 G3 - ) S a: clearer by the time the observations at 2,000 yards 9 - G3 - G2 . .
: - & 2 - o3 - - reorrect, g G2 - ws . . gL b and 1,500 yards were taken, and quite clear at 10 - G3 - w2 .. - J
1 - g 5 g3 T 9 S w2 W1 G3 . -1 . 2 1,000 yards and 500 yuards. 7 11 - G3 WI R2 - . ugpgr
. 1 ) 5 ©  } correct. = .
11 - G2 W1 R3 - - grw 12 - 32 - gg D i OzpservER No. 1. Distance 1,000 yards.
Distance 1,000 yards. Distance 2,000 yards. I - W3 Wil wa - - wwr
H o . = - - b - a . -
s .95 WL ows o . “P;St‘m"e “’033 yards. : 1 - W3 W1 W2 - - rrw 3 - W3 R1 G2 . } correct,
5 - @2 - @3 . .peomect 2 . Wa - @ 3 - - 2 - G3 R1 W2 . . comect. 4 - R3 - R2 . . wr
4 -R2 61 G3 - - ' 3 . W3 - R 3 T T} corveet. i - R3 W1 @ 3 - . Tv8g 9 - G3 RIU '\'\:2 - - correct.
5 - W2 R1 G3 - S g + -R2 - RS - - 5 . ws BI Ga . ) 7 1 G3 Wi ms . [ S8
E - G .‘E Wl R3 - - 5 - R2 W1 G3 - . 'g S 6 .63 - R 5 _ } 8 . “r(3 - R 2 ) :} correct.
é - gi—) '\i;l g’g - - 1"‘;:“:"‘ (_): - %g G1 %g - -] % 7 - G3 - w2 - -4 ¢ 9 - R3 G1 G§ - - rwe
- ) . - T 7 = 2 . _ . ] . R3 - R 2 - . [ correct. 10 - G3 - 2 . - P
9 - w2 - R3 - - 8 - G2 - R3 - -L 9 - W3 - R2 . - 11 - R3 W1 g; e
10 - R2 - R3 - - becomeet 9 - G2 - @3 . .[corect 5 = - - comrech
11 - G2 R1. W3 - - 0 -G2 - W3 - - 1 . G3 w1 ma . .
7 1 &3 - Rm3 . - 4 - W1l R2 . - , Distance 500 yards.
OsservER No. 7. - E_ 1 - W3 W1 w2 . - wrr
; : 5 . 3 k
Distance 3,000 yards. Distance 1,000 yards. 5 Distance 1,500 yards. 3 - g g G—l gg I (.%l:‘&:.:
- w2 Wl Wws . - gw 1 - W2 W1 W3 - 1 - W3 W1 W2 . O 4 - W3 - G2 . -  wr
2 - G2 61 W3 - . comet. 3 . W2 G R3 - - 2 . W3 R1 G2 . - 5 - W3 G1 G2 - . rwr
3 - RKR2 - R3 - . gr 3 - 62 G1 G3 - - 3 - W3 - R2 . . 6 - G3 R1 W2 . . wyg
1 - W2 - G3 - - W 4 - R2 - W3 - . { -R3 - R2 . . T - R3 W1 G2 - - correct.
5 - W2 G1 G3 - . comect 5 -62 G1 W3 - - : 5 - R3 W1 G2 . . 5 - 638 - W2 . . g
B - G2 R1 W8 - . gw 6 . G2 - G383 - -} comrect. 6 - R38 G1 G2 . - L eor 9 - W3 W1 G2 - . gwr
7 - R2 W1 G3 - - rg 7 - R2 - W3 - - 7 . G3 m1 wes . [t 0 -R3 - wo . . 557
8 - 62 - W3 - . comect. 8 -R2 G1 W3 - - 8 . G3 - R2 . . 11 - G3 - R2 - . corrgct
9 - W2 WL G3 - . wrg 9 .- G2 - W3 . . 9 . G3 - G2 - . The landward Light (No. 2 . '
10 T Ra - w3 . 10 T Ws - a3 . . . 2 _ The landward light (No. 2) was dim throughout
11 .y R 3 }correct. e : - G3 - w2 - - this series,
] a3~ - - 11 -R2 W1 G3 - -J 11 - G3 W1 R2 - . * y
. Second attempt.
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Ozserver No. 3. Distance 2,000 yards {(with binoculars), 3 OBsERVER No. 6. Distance 1,000 yards.
Distance 2,000 yards. Observation.  Lights shown. Report. 3 Distance 2,000 yards. Observation.  Lights shown. Report.
Observation.  Lights shown. - Report. 1 - W3 w1l w2 . ) Observation. _ Lights shown. Report. 1 - W3 W1 W2 . . wrw
1 - W3 W1 w2 . 3 2 - R3 W1 G2 . - 3 1 - W3 W1 w2 . - correct. 2 - W3 G1 R?2 . - eorvect.
2 . G3 - G2 . -r 3 - W3 R1 G2 - - a - R3 W1 G2 . - rgg 3 - &3 G1 G2 - - wgg
3 .63 - Rma . L 4+ - G3 - W2 . . 8 . W3 R1 G2 - - rrg 4+ - R3 - W2 . . rgw
< - G3 - wa . _ ¢ correct. 5 - W3 - R2 . - _ 4 - G3 - w2 . - rw 3 - G3 1 w2 . - con‘&ct.
5 - G383 - W2 . .| 6 - G3 WI R2 . -} correch i 5 - W3 - R2 . . gr 6 - G3 - G2 . . gw
G . G35 - R . -J 7 - G3 - G2 - - 1 6 = G383 W1 R?2 - - gor 7 - R3 - w2 . - rg
N S R3 - R - 7 corvect® s - R3 - R2 . . 1 7 -G8 - G2 - _ 8 -R3 61 W2 . . rgg
8 - R3 - G2 . . W e 9 - G3 - R2 - - '8 - R3 - R2 . -1 . t 9 - G3 - w2 . -
9 - R3 - G2 . - correct. 10 - R3 G1 G2 - - z 9 . 63 - R2 . . [ vorrect. 10 - W3 - G2 . _} correct,
10 - W8 - B3 . - ur 1 - 63 R1 w2 . | ; v -R3 G1 G2 - - 11 - R3 W1 G2 - . rrw
11 . W3 - G2 - . fg : ; 11 - G3 RBR1 w2 . - rrw : ,
% Secomd attempt.” Distunce 1,500 yards. ' Distance 1 aOO yards. 1 “}3)15“;?; -:)O{)Vyfrds.
- , 2 - . wwg
Distanee 2,000 yards (with hinoculars). 1 - W3 W1 W2 . - 1 . W3 W1 W2 . - comect. > 1 @3 G1 W2 . . ga
1 W3 W1 w2 . 2 - W3 - R2 . - 2 - W3 - R2 - - gr¥® 3 - G3 - R2 . - =
- 2 - - rrw i B a . 3 - G3 - R2 . - W _ o correct,
2 - G3 RBR1 w2 . - WIrw 3 G 3 R 2 - ; 0 } correct. + w3 G2 - -
3 - R3 W1 G2 . . corec ¢+ - R3 - R2 .- ‘ o83 s By 4, 3 - W3 61 G2 - - wg
1 -R3 G1 G2 - - rwe 5 - G3 W1 R2 - . * 5 - G3 W1 R2 - . ggr 6 - G3 R1 W2 . . correct
5 - W3 R1 G2 s 6 - W3 R1 G2 - -% correct ‘ 6 - W3 RBR1 G2 . - grg 7 -R3 W1 G2 - . rw
6 - G3 - R3Z . . 7 - R3 W1 G2 - . : ¢ - R3 W1 G2 . . rgg 8§ - 63 - W2 . . corect
7 G3 w2 . L comee s .63 - G2 . . 8 - G3 - G2 - . comectt 9 . W3 W1 G2 - . ww
¢ T R3 - ma [ ot 9 . R3 G1 G2 . . 9 - R3 G1 G2 - - ' 10 - R3 — W2 - .  yru
9 . W3 - @&a . . 10 - G3 R1 W2 . . ] 10 gg R1 W2 - -}con'ect- 11 - G3 - R2 . - correct
10 - G3 - G2 . - wg 11 - G3 - w2z . -J ; . ) - =7 - The landward h-rht (No. 2) was dim throughout
11 .33 W1 BR?2 . - correct. 1 : &é’:l;;lctt:t}t:’.?n‘l: tr after e lnel seen the next lights, this series.
Distance 1,500 yards. Osserver No. 5. | ; : Distance 1,000 yards. Onservexn KNo. §.
1 - W3 W1 w2 . . Distance 2,000 yavds. : ; 1 - w3 wi w2 . . _ Distance 2,000 yards.
3 - W3 B1 G2 - .l correct 1 - W3 W1 W2 - - gew .i 2 - W3 61 R2 - '}cmm 1 W3 Wi W:;
3 - W3 - R2 . - 2 . R3 WI G2 - .y ° : 8 - G383 6G1 G2 . - ggw 5 . g3 wa . o eomet
4 - R3 - R2 - - g1 3 - W38 RBR1 G2 - -{ comect. + - R3 - W2 . . rg 5 .63 _ @as . . s&sv
5 - R3 W1 G2 - -y 4 - G3 - W2 . . : i 5. - 63 G1 W2 - . ggr . 5 . o 5B
, - ¢ . G3 - g2 4 - R3 Gl G2 . .
6 -R8 G1 G2 - .J 5 - W3 - R2 . . ar ; et 5 '} correct 3 - W3 R1 G2
7 -G3 R1 W2 . . 6 - G3 W1 R2 . ’ ¢ - Rs - W2 .o ' 6 G3 W1 R2 . -
8 - G3 - R2 . .lcorrect. 7 -6G3 - G2 - ° - R3 G1 W2 - - rgg 7 ) G 3 R2 . .
.9 - G3 - G2 . . 8 -R3 - R2Z2 . - ] 9 -G3 - W2 . . correct. é " R3 -‘;1 G2 T} correct.
6 - G3 - w2 - . 9 . @3 -. Ra3 . .f corect 00 - w3 - G2 . . wr 9 . W3 - R3 . .
11 .23 W1 R2 - _ 10 . R3 G1 2 . . 11 - R3 W1 G2 . - eorrect. . ; : - = 7 .
J . G 2 - - _ 1 - R3 - R2 . .
o n -3 R1 W2 . Distance 500 yards. 11 -63 R1 w2 . .
Distance 1,000 yards. _ 1 W3 W1 ”
1 - W3 W1 w2 . A Distance 1,500 yards. 2 i G3 R1 A :} correct. . Distance 1,500 yards.
2 - @3 - . R2 . . 1 - W3 W1 W2 - A 3 - R3 W1 - - correct® I - W3 w1 w2 - A :
3 - W3 R1 G2 - -1} correct. 2 . W3 - Ra - B 3 4 . R3 &1 . . 2 - R3 - R2 . - i
4 - R3 - R2. . . 3 .63 - R 2 - t 1 5 i} W3 R1 } correct. 3 - R3 W1 G2 . -
5 - 63 R1 wa . ] ' R3 - R®R3 . | a ¢ a3 T . + - R3 G1 G2 . . !
6 - 63 - W2 . . gr 5 -63 w1 R2 . "’ 7 - G 3 Lol R 5. - Gs - R2 - . ;
. 7. - G3 W1 R2 . - 6 - W3 R1 g2 - ] . / 8 . R 3 6 - G3 W1 R2 . - ¢ correct. !
correet = gwr : - - - i
8 - w3 -~ R2 . . ' 7 -R3 W1 G2 - - rgg ; 9 . W3 . ¢ - @3 - w2 .. .'
;0 -R3 G1 G2 . - rwg 8 . e3 - @62 . . == £ 10 . @3 . _ ¢ correct. 8 - G3 R W2 . . :
- G383 - G2 . . - . a . 3 . 9 -G3 - G2 . -
L - R3 W1 G2 - - correct. RO -S04 S j} correct, : 1 (ffpcélm}t . 10 - W3 R1 G2 - -
| 1 - G3 - W2 - - ; PR AT mwo - w3 - R2 .
: Distance 500 yards. ] Osserver No. 7. OpservER No. 9.
% . gg g"} :“‘ ; Plstallfe 1,00? g'm'ds. 1 Distance 2,000 yards (with binoculars). Distance 2,000 yards.
3 - R3 W1 - . . s W ol NS } correct ; 1 - w3 Wi w2 . 1 - W3 W1 W2 - . rrw
4 - R3 G1 - . SRS S B - S : 2 - 63 - w2 . 2 . G3 -+ W2 . .
5 - W3 R1 . - 3 - gs el @3 - - gey 3 -G3 - G2 . . 3 -G6G3 - G2
: ' 4 - R3 - W2 - . TY | 4 -R3 G1 G2 - . 3 "+ correct.
g - gg - - - t correct, 5 . G3 1 w2 . - ggr : 5 w3 R1 G; 4 - %rg gl G2 . .
] - . | - 2 - - 5 - 1 G2 - - e
8 . R 3 _ . - ' E - g:}‘ - G':)")‘ - - wg 6 - G3 W1 R2 . - ¢ vorrect. E . G3 W1 gﬂ _ . lrll X
9 i ws - - ) 7 - 3 - W; - - correct, ] 7 - G3 - R2 - - 7 . g3 - R9 - - r
0 - G3 - - s o3 el F2 oo oo rES § - B3 W1 G2 . - S - R3 W1 G2 . . rrg
n - 63 W1 . 9 . WS - G2 . .y o 0 I me T B2 .- 9 w3 - R2 . - rr
11 -R3 W1 G2 - -} correct. 10 - R3 - R2 . 10 - R3 - R2 . . correct
Onserver No. 4. | ST no-63 RkR1 w2 - ) 11 G3 R1 W2 . . ry
Distance 2,000 yards. Distance 500 yards. : Distance 1,500 yards. 2,000 yards (with hinoculars).
1 - W 3' Wl w2 . -1 1 . W3. W1 W2 . . correct. % - E"g W1 gg - - correct. ‘],_ - grs Wi '“r o ‘W
9 . o s - o . . . _ . - - .- = = - rrr 2 - 3 - a2 . -
5 o8 - &2 - - 5 gz el W2 - vwuw ] 3 -R3 W1 G2 - - 1g 5 G - 82 -
4 - G3 R1 W2 . . 4 . W8 - G2 . - correct : 4 -R3 G1 G2 . . rwg 4 - G3 R1 W2 . o
o -G6G3 - - W2 . - 5 - W3 61 G2 - - wwg 9 -G3 - R2 . ’} correct 5] - G3 - W2 . .
6 -63 W1 R2 . .l comect. 6. .. G3. Rl W2 . . grg & -G8 WL R2 . . S 6 - G3 W1 R2 . -} correct
7 -R3 - RZ . . 7 - R3 W1 G2 - . cormréeh ¢ @3 - W32 - . ggw v - R3 - R2Z . .
8 .-R3 G1 G2 . . 8§ .63 - W2 . . gr § - G3 R1 W2 .. - comect 8 - R3 G1 G2 - .
9 - R3 W1 G2 . . 9 - W3 W1 G2 - - correect. -G8 - G2 . . ggw -9 - R3 W1 G2 - .
10 - W3 - R2 . - 10 . R3 - W2 . . rg 10 - "E3 R1 G2 . - correct. 10 - W3 - R2 .
1. - W8 Rl G2 - - 1 -G8 -: RY% - - comech n- w3 - R2 . - gwr 1 - W3 R1 G2 .




172 DEPARTMENTAL COMMITTEE ON SIGHT TESTS: APPENDIX, 178
Distance 1,500 yards. Distance 2,000 yards. Distance 1,000 yards. Distance 1,000 yards.
Observation.  Lights shown. Report. Observati Lishts sh Renort Observation.  Lights shown. Report. Observation.  Lights shown. Report.
1 - W3 Wl W2 . Y W wWs we . L wen 1 - WI W3 W2 . 1 - WD W3 W2 . oo
2 -R3s - R2 . - 2 . W1 63 R2 - - correct. 2 - R1 W3 G2 . . > 1 G1 R3 wa . feomect
8 - R3 WL G2 . - 3 . 61 @3 G2 . . ‘reg 3 . W1 R3 G2 - - 3 - R1 W3 G2 - . rgge
4 - 3 2 . - 4 - R1 _ wa . . correct. 4 - G1 - wa . - + - R1 G3 G2 . -
5 -G63 - Rz . 5 . 861 G3 W2 . . grw 5 - W1 - R2 . .}correch 5 - W1 R3 G2 - -
6§ -G3 W1 R2 - -y comect. £ - G1 - G2 - - 6 - G1 W3 R2 . . 6 - G1 - R2 . .
é - (é g R_l :&:; - - 7 - R1 - wa . -} vorrect. g - IG{: } - g ?:' B B é ) g -} h Rr;) i "~ L correct
B 5 ) 8 - R1 G383 W2 - - - - = - - - - 2 . - i
3 - "G‘rg R—l g% - - 9 . e¢1 - w2 . . gr 9 - G1 - R2 - - 9 - W1 - R2 . -
- 2 o - c - a . - s - - < . -
= S 11 - R1 W3 G2 . - rgeg - 3 = - - correct. - w3 R2 - -
* His fi ” 15 . = . is mi
FOURTH NIGHT—FEBRUARY 3rd. Distance 1500 sards. OpsErveR No. L Tis first report was correct, It fie chanered his mind.
The weather thronghout was quite clear. 1 - W1 W3 wo . - srw Distance 3,000 yards. OnservEr No. 6.
Osserver No. L 2 - 6G1 - W2 . - 1 . W1 W3 wa . ) Distance 3,000 yards.
Distance 3,000 yards. z . g i o3 g 2 -~ Leorrect. 2 . W1 R3 G2 - - 1 - W1 W3 w2 . .
1 - W1 W3 w2 . . rrw 5 L w1l 3 aa B 2 - -‘RV% - IR?: f—: - - 2 - g } G 3 E’i - - ¢ correct.
2 - 61 - G2 - - . X - s 0 - - 2 - - 3 - - 2 - -
3 - G1 - R2 - } correct. 6 - G1 W3 B2 . - ggr 5 - R1 W3 G2 - - 4 - W1 - @2 . . g
£ - G1 RS W2 - - gww T IRl W3 G o l}eomes 6 . RlLG3 G2 - -pcomect 5oL 63 G2 - - gr gt
3 - G1 - w2z - - correct. . 5 ) 7 - g = - - ) - 3 2 - - correct.
(; -Gl W3 R?2 - - ggr 9 - W1 - R% - - gT 8 - @1 - RZ2 - : 7 - R1 W3 g2 . - rgg
7 -R1 - R2 - . N 1 &1 ms Wi o }eomect 9 - 61 - G2 - - 8 - G1 - W2 . . correct
§ I ®1gs &2 || n - 61 R3 W2 . - 0 - 61 - w2 . . 9 - W1 W3 G2°- . ggg
9 - R1 W3 G2 - -} correct. Distance 1,000 yards 11 - G1 W3 RZ - - i(; - Bé» i - }2’3 - - (:m-nec{:.=I=
10 - W1 - R?o . - d . - - 2 - - correct.
11 - W1 R3 G2 - -J 1 - W1 w3 w2 - - ' Distance 2,000 yards. * Second attempr.
_ 2wl N5 E2 b come 1 - W1 W3 W2 . _
Distance 2,000 yards. M c1 - W 5 ] 9 - G1 - R2 . - _ Distance 2,000 yards.
1 - W1 w3 w2 . - 5 i w1 R B ) i . k 3 - W1 R3 G2 - - 1 - W1 W3 w2 .
2 - W1l G3 R2 . --}“"m‘ct- e . a1 W3 Ra . . JLla . 4 - R1 - R2 - - > - a1 - a . _}corre(.t
3 - G1 G3 @2 - - grg 7 . G¢1 - G2 . N °F 3 o - G1 R3 “::f:' ) ) . 3 - W1 R3 G2 . - grg
.4 .- R1T - W2 . - 8 - R1 - R2 . ) {8 g - G:{ &3 :\E‘{\J_). - - t correct. 4 - R1 - R2 . -
3 - G1 G'_ 3 W2 . - 9 .61 - R2 . - 4 sorrect. é - %"1 R s - o - G1 R3 W2 . -} correct
6 - G1 - G2 - “{ correct i0. - R1 G3 G2 . . : - . > - - ] - G1 - wa - -
7 - R1 - w2 . - ) 11 - G1 R3 W2 . _J g - R1 G3 G2 - - ki - G1 W3 R2 . - gaor
$ -R1 Gs W2 . . - v - 61 - G2 - - § - W1 - R2 . . Tgr
9 - G1 - w2 . - = Sceond attempt. 11 - R1 W3 G2 - - 9 . R1 G3 G2 ]
0 - W1 - @62 - . rg 0 - 6¢1 - @2 - -}CO“W'
! 11 - R1 W3 G2 - - correct. OBsSERVER No. 3. ‘ OBserveEr No. 5. 1 - R1 W3 G2 - - I
T Distance 1,500 yards. Distance 3,000 yards. | - Distance 3,000 yards. Distance 1,500 yards. -
L : 1 W1 W3 W2 . - gawk ¥
: -1 - W1 w3 W2 . ) o . G1 G‘:’. 535 1 - W1 W3 w2 . - 1 - W1 W3 wa . -
nE 2 - G1 - w2 . - o B B PO ) 2 - G1 G3 w2 .- -} corect. 2 - W1 - R2 - -
4 - 3 - G1 - R2 - -
B 3 . G1 - G@ . . ; ; 3 - R1 - R2 - . 3 - G1 - RZ2 - + correct.
I 4 - R1 G3 G2 . . B8 R E T et ] 4 - W1 - G2 - - rg 4 - R1 - R2 . .
i 5 - W1 R3 G2 . . P . S 1 5 - W1 G3 G2 - - grg 5 - G1 W3 R2 - .
1 S 6 - G1 W3 R2 . - & correct. t ) 1 R s | 6 - G1 R3 W2 . - correct. 6 - W1 R3 G2 - . garg
I T - G1 - R2 . - ‘- - 2 - - 7 - R1 W3 G2 - - rge 7 - R1 W3 G2 . . ruo
: S - RI1I W8 G2 . . S - BRI @8 G2 - J 8 - G1 - W2 . . correct. § - @1 - G2 . . °F
: 9 - W1 - BR2 - - 0 . Wi Ro . . 58 ¢ g - W1 W3 G2 - - wrg » - R1 G3 G2 - } correch
= 10 - R1 - R2 - - N . 5 7 il ; 10 - R1 - w2 . - correct. 10 - G1 R3 Wz _ - [eorreet.
: 1 -Gl R3 W2 - - n - W1 k3 62 - - rwg i1 - @1 - R2 - - pr n - 61 - WwWa .
‘. . * Hestated, '
o Distance 1,000 yards. ‘ i Distance 2,000 yards. Distance 1,000 yurds.
. 1 - W1 W3 w2 . ) Distance 2,000 yards. ; i - W1 W3 w2 . - correct. 1 - W1 W3 w2 . -9
r 2 - R1 W3 G2 - 1 . W1 W3 w2 . . i 2 - &1 - R2 - - wr 2 - G1 R3 W2 . -
el 3 . W1 R3 G2 . . s . Wi G3 Ra . .} comect »@ 3 . W1 R3 G2 . . 3 - R1 W3 G2 . -
_{; ’:t 4 -1 - w2 . - 3 . ¢1 68 G2 . ogew 4 - R1 - R2- . - 4 - R1 G3 G2 . .
e g1 5 - W1 - R2 - . T DRI - wa . o 8% 5 - G1 R3 W2 - .} comect. 5 - W1 R3 G2 - .
il g f 6 - G1 W3 R2 - -:correct. 5 . 6G1 &8 w2 . . 6 - G1 - w2 . . G - 61 - R2 . _pcomet
HIHS i -Gl - G2 - - : i . 61 - @3 . . v - G1 W3 R2 - - T - Gl - W2 . .
gl $§ -R1 - R2 - - c . BR1 - W2 . .- S8 - W1 - R2 - . gr $s - R1 - R2 . .
LR 9 - G1 - R?2 . - 8 . R1 G3 W2 . _ [ correct. 9 - R1 G3 G2 - - rgew 9 - W1 - rR2 . -
i - b - . £ - —_ a9 - - : - — £
i %g g % g g %T; 9 - 61 - W2 .. 10 G 1 r o G > }correct. 1o G1 N G2 - )
- 4 4 - - 10 . W1 _ G_ 2] - . 11 - R1 W3 G2 - - 11 - G 1 W3 R2 - - wwr
1 - R1 W3 @2 - -J
Osserver No. 2. 7 7 i Distance 1,500 yards. . Onserver No. 7.
Distance 3,000 yards. - t?lsmnce;ﬁ%{)ards- 1 - W1 W3 we . Distance 3,000 yards,
1 - W1 W3 w2 . - grw 1 - 1 W 2 - - wgw I 2 - W1 - R2 - - 1 R re ro o
a . @1 - G2 . . a . @1 - W2 . . j 3 . @1 - a . . Yool omowe A
3 - 61 - B2 - - 3 - 61 - @2 . .jcorrech 4 - R1 - R2 . - 3 S~
o correct. ' - i = }co]-l-ect 3 - R1 - R 2 - - r
4 - G1 R3 W2 . - * 4 - R1 G3 G2 . - TEW 5 - G1 W3 R2 - - ‘ 4 . W1 _ Go . _ o w
5 - 61 - W2 . . 5 - W1 R3 G2 - . wrw : 6 - W1 R3 G2 - . 5 - W1 Gs Gga . . =¥
6 - G1 W3 R2 . . grw 6 - gl W3 %g - i 7 - R1 W3 G2 . . 6 - G1 R3 W2 . . S
i - R1 - R2 . - -7 - 1 - g - - 8 - 61 - G2 . - X A 88
8 0 R1 g3 g2 . L)oot 8§ - R1 W3 G2 . - 9 . R1 G3 G2 . . rgwr s a1 v Wi oo
9 . R1 W3 G2 - - rgg 9 . W1 - Ro . .[comech 1 - G1 R3 w2 . . ; 9 . W1 W3 Ggo . . 4B
0 - W1 - R2 - . rr 0 - RBR1 - R2 - . . 61 - w2 . -}"“’mc 0 - R1 - wa . .S
11 - Wi R3 G2 - - grg 11 - G1 R3 W2 . - * Second attempt, 11 - G1 - Ro . . con-gct_'

4
¢
5
£
E
£
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174 DEPARTMENTAL COMMITIEE ON SIGHT TESTS! | APPENDIX. 175
Distance 2,000 yards. Distance 2,000 yards, 3 Distance 2,000 yards. Distanee 2,000 yards.

Observation. Lights shown. Report. Observation. Lights shown. Report. Observation. Lights shown. Report. Observation. Lights shown. Report.
1 - W1 W3 w2 . -} orvect 1 . W1 W3 wa . . TTW 1 - W1 w3 w2 . - } correct -1 - W1 w3 w2 - - correct.
> . R1 - R . .pvorrect 5 . R1 ~ R3 . - correch 2 . R1 W8 G2 . .jeorret 2 - W1 R3 G2 - - rrg
3 - R1 W3 G2 . - wgg 3 - R1 W3 G2 . . rrg 3 - Wi R3 G2 - - wwg ] - W1 - R2 . -

4 - R1 G3 G2 - - ggg 1 . R1 G3 G2 . . ry 4 - G1 - w2 - - rw 4 - R1 - R2 - -
5 - G1 - RBR2 - . grr 5 . Gl - R?2 . - correct. 5 - W1 - R2 - - T 5 - R1 W3 62 - -
G - 1 W3 R2 . - ar G . 1 W3 R2 . - grr - 6 - G1 W3 R2 - - ogrr 6 - R1 G3 G2 - -
T .Gl - We . - ggwE 7 .61 - w2 . - 7 - G1 - G2 - - correct. 7 - G1 R3 W2 . .1} comect
§ - G1 R3 W2 . . gww 8 - G1 R3 W2 . .| correct 3 s - R1 - B2 . . gx &8 - 61 - R2 . -
9 - G]_ -_— Gj - - w‘gg q . G_l _ G2 - - 1 9 - G’l —_— RQ - - Irr 9 - G']. - G2 - -
1 - W1 R3 G2 - - gg 10 - W1 R3 G2 - - rrg 5 o1 83 %5 0 }eowe 0 el - oWz
11 - W1 - R2 . - e 11 . W1 - R®? - . ry i1 - G1 R3 w2 . - 11 - G1 W3 R2 . -]
* Second altemyt, i
Distance 1,000 )'ards. Dlst:mce 1,000 )'{11‘(15.
HES e . - : = - -
Distance 1,500 yards. FIFTH NIGHT—FEBRUARY 4. 1 - w1 w3 w2 - . 5 gy W R ]
1 - W1 W3 w2 . _ 1 2 - R1 - R2 . - » correct. - B . a ) -
2 - W1 - R2 . - The weather throughout was clear, On this night 3 - R1 W3 G2 - - — 3 - W1 R3 G2 - -
3 - G1 - R2 . - L corract the distance between the seuward and middle lamps 4 - R1 &3 ‘g2 . . rgw -f - R1 - . Rr% - -
+ - R1 - R2Z - - (Nos. 1 and 3) was reduced to 10 feef, the landward 5 - G1 - R2 - . 5 - G1 R3 W .). - -
5 . G1 W3 R2 . -J Inmnp remaining 20 feet from the middle. 6 - G1 W8 R2 . - b - G1 -, “’;-; - -} correct.
6 - W1 R3 G2 - . rwg N i - 61 - W2 . -pcorrect. ¢ g1 W8 R2 -
7 . R1 W3 G2 . - row _ Osserver No. 1. 8 - @1 R3 W2 . - g } g }. G— o g 5 -
(b; : g % G— 3 g 2, - - " Distance 3,000 yards. lg ) TGVi BT 3 g_ '?-; i ) R 10 G1 —O G 5 ) ]
10 - G1 R3 W2z . . correct 1 - W1 W3 W2 - - corect 1 - W1 - R2 . - gr no . k1 W3 G2 - -J
1 - 61 - W2 . . 2 . W1 - B2 - . gr .
i : g i - g ;—3 : :W OBSERVER No. 3. . OnservER No. 5.
. “]r:)istan;e;,ogr' iards. . 5 _ ‘G{,—i grg g 3 . Distance 3,000 yards. Distance 3,000 yards.
- 2 - - 6 - 2 - - + correct, . g \ 1 - W1 W3 w2 . -
2 . Gl R3 W2 - 7 - R1 W3 G2 . - i 5 oy V8 W3 - - comech > . G1 - w2 . .} correct.
3 - R1 W3 G2 . . s . G1 - G2 . - ] 3 . 61 - Ra .l eomat 3 . G1 - G2 - . ra
4+ - R1 G35 G2 . . 9 - R1 G3 G2 - -J : Y - R1 - ®ma . . ey 4+ - R1 G3 G2 - - rra
H] - W1 R3 G2 - - 10 - 31 R3 WwWa2 . - rwWw £ 3 - G1 W3 R*® t b - W1 R3 G2 - -
6 - Gl - R2 . .lecorrect 1 - 61 - w2 - A 5 WI RS Go . . aral 6 . G1 W3 Ra2 . .Jeoweet
7 - 61 - W2 . . - e S a5 . [ &rE 7 - 61 - R3 - - ry
S - R1 - R2 - - | 4 g1 Y2 E2 . o TrE § - R1 W8 G2 - . rg
19 - w1 - R 5 i ' Distance 2,000 yards. 9 - R1 G3 G2 - -} correct. 9 - w1 - R2 - - gr
1? - G:l _r- G; - - ] 10 _ G’l R 3 Wwea _ . g“.“. 10 - R1 - R 2 - - rw
-1 WSR2 ~ ~11 . E,r% }gg W’:;' ) -1 11 - 1 - W2 . . correct 1 - G1 R3S W2 . . correct.
i : - h P " L correct. * Thought be saw a third light but conld not name it.
OBSER\ ER No_ 8_ :; : gi R—,- 3 %r::-; : :Jl Distance 2‘000 yards' 10U L v third kbt bat conld ot name 1t
Distance 3,000 yards. 5 - WI - R2 - O ar 1 - W1 w3 w2 . . } correct Distance 2,000 yards.
1 - W3 W1 w2 . 6 - G1 W3 R2 . - covect¥ 2 - R1 W3 G2 - - ‘ 1 - W1 W3 W2 . . correct
2 . W3 R1 G2 . . T - 61 - G2 - - 3 - W1 R3 G2 . - grg 2 - W1 R3 G2 - - -rrg
3 . W3 _ R . B 8 - R1 _ B2 . . 4 - 31 - w2 - - correct. 3 - W1 - R2 - - rr
4 - R3 - R2 . . 9 . @1 - =R2 . .peorreck 3 - W1 - R2 . . gr 4 - R1 - R2 . . rw
5 - R3 W1 G2 - . 10 - R1 G3 G2 - - ] b - G1 W3 R2 - -}c('mect_ 5 - R1 W3 &2 - . correct.
6 - R3 G1 G2 . -} correct. 1 - G1 RS W2 . . gww ¢ - G1 - G2 . . 6 - R1 G3 G2 - - g¢
T . G383 R1 w2 - _ . 8 - R1 - R2 - - o 7 - G1 R3 W2 . -

s . G3 - R3 - A = Seconl aiten. 9 - 1 - R2 - - 8 - G1 - R2 . -} correct.
9 . GS C G2 . . £ 10 - R1 G’3 G2 - '}Con'eﬁt' 9 - G’l - G2 - - W
0 - G3 - w2 . . . i 1 - 61 R3 W2 - - 1 - G1 - W2 . . correct
11 - G3 WI R3 . - Distance 1,000 yards. i 11 . 61 W8S R? - . ooy

. 1 - W1 W3 W2 - ) ’ Distance 1,000 yards. | )

Distance 2,000 yards. 2 - R1 - R2 - - 1 . W1 W3 W'? A RN Distance 1,000 yards.
1 - W1 W3 w2 . O 3 - R1 W3 G2 - - ¢ 2 . Rl - R2 1 - W1 W3 w2 .0
2 - Rl - R2 . . 4 - R1 G3 G2 - - ] 3 - R1 W3 G2 - - 2 . G1 - E—
3 - R1 W3 @2 . . 5 - G1 - R2 - - P 1 . R1 G3 G2 3 - W1 R3 G2 - -
4 - R1 G3 G2 . . 6 - G1 W3 R2 - .}correct ; 5 G 1 R . . 4i- - R1 - ®R2
- p = . _ o . £ - - - - - 5 )

- : 2 . - } correct. - = - - £ 7 - G1 - war . . 6 - G1 - wa2 . -+ correct
7 - G1 - w2 . . 9 - 6G1 - G2 - - 3 g . ¢1 R3 W2 7 - G1 W3 R2 . ' '
8 - G1 R3 W2 . . 10 - W1 R3 G2 - - £ 9 . 61 - @2 . 8 - W1 - BR2 - -
18' - %r{ oo Gg - . 1 - w1 - R2 - ) E 10 . W1 R3 G2 - . 9 - R1 G3 G2 - -
1 - w1 s G z - - : 11 - W1 - R 2 - - 10 - G1 - G2 . -
- - R2 . ] . o 2 11 - RI W3 G2 . -
SERVER No. 2.
OBsERVER No. 9. . Opserver No. 4. OBsERVER No. 6.

Distance 3,000 yards. Distance 3,000 yards. Distance 3,000 yards. - _ Distance 3,000 yards.
1 - W1 W3 W2 . . rry 1 . W1 W8 W2 . . rrw 1 - W1 w3 w2 - - 1. W1 W3 w2 . .
2 . W1 R3 G2 - - rrg 2 . W1 - R2 . . 2 - G1 =~ W2 . .} comet. 2 . @1 - W2 . -}cormct
3 - W1 - R2 . -} comrect 3 -.61 - R?2 . -}correct. 8 - G1 - G2 . . 3 - 61 - G2 - . gr
4 S R1 - R 2 . ) rrect. 4 . R1 - RD . . % - er G3 G2 - - wgg 4 - R1 G3 G2 . - correct.
5 - R1 W3 G2 - . wwg 5 . G1 W3 R2 - . rwg o Wl R3 G2 - - 5 - W1 R3 62 - . wg
6 - R1 G3 G2 . . rg 6 - W1 R3 G2 - - rrg 6 - 61 W3 BR2 - . 6 - G1 W3 R2 - . grr
7 - G1 R3 W2 . . . 7 - R1 W38 G2 - - ; ¢ - &1 - R2Z - . 7 - G1 - R2 . . rr
3 .61 - ma . _} correct. 8 Gl - Go . _} correct. 8 - er w3 G2 . - ¢ correct, 8 - R1 W3 G2 . . gwr
9 - G1 - G2 . . wg 9 . R1 G3 G2 - - gwr 3 - W1 - R2 . - 9 .- W1 - R?2 - -
0 -*G1 - W2 . . g 0 - G1 R3 W2 - . rrw v - R1 - R2 . . 10 - RBR1 - R2 . i correct
1 - 61 W8 R2 - . wr 1 - G1 - W2 - - comect, - 61 R3 W2 . - n .61 R3 W2 . .




176
DEPARTMENTAL COMMITTEE OX BIGHT TESTS: ’ '
Distance 2,000 yards. - . {- APPENDIX, ) o
Observation. Lights shown. Report Distance 2,000 yards. : : : 177
é - }g: { }2‘: 3 2} r 3_ . . correct. Observation.  Lights shown, Report ’ Distance 2,000 yards. :
3 . W1 —.) ¢ - - rrg % - W1 W3 wa . - . E Observation. - Lights shown. Re OBserver No. 3.
4 - R1 - R2 . . correct 2 - 61 - @2 - - : 1 - W2 - @1 port Distance 3,000 yards
o - R1 Wi G2 . ] . : o - G1 - R2 - . 2 . G2 W ) - wWw Observation i '
. o 4 . G1 o ; x '3 W1 - - ’ . nghts shown,
& - R1 63 G2 . - S S - R3 w2 . . 3 . R2 @& grw Report.
7 G1 3 3 5 - 61 - W2 P 5 8 R1 - - rgw 1 - 62 G3 R1
& - R3 W2 - -\ correct. 8 61 We 2 - - L 4 - W2 - RBR1 - - 5 2 . RO - - correct.
0 - g i - .E 4. : TR 3 %’ 2 - - correct. £ g . G2 W3 G1 - _}correct.. 3 . G2 - ‘B"ri - - wr
. - - ) . - = - - g ) - p - - - o
0 - Gl - W2 - o rw § - R1 G3 G2 - . i I ¢ SR AR % S § . G2 R3 G1 - . comeet
11 - G1 W3 R? - rw 9 - R1 W3 G2 . 2 8 O 1 - - ecorrect. 5 - W2 G3 W1 ct.
2 2 . - correct 10 - W > - i - R2 - R1 . - . 6 - R2 - - wgr
1 - R2 . ; 9 W2 ¢3 R1 rw " 2 - Wl . rr
H 11 - 7 2] : - £ = & . . . 3 -
Distance 1,000 yards. W1 R3 G2 - ) } 0 - R2 R3 R1 - -}"‘“’m"t- s . ®ma o3 w1 . . &%
S S BN I | sow o
2 - - 2 . : : _ : . R2 R3 R1 . .fcorrect.
; : }f% B3 g ;, - - : , Onserver No. 4. i Distance 1,000 yards. _ 1 ‘}
5 61 R3 W2 T Distance 3,000 yards. ; % - R ‘;’ - W1 . . Distance 2,000 yards.
2 - G1 - W2 - -pcomect i r 3 i W; - G1 - . 1 . W2 - @1
7 - Gl W3 R2 - - 1. W1 W3 W2 . - orrw 3 - B2 - 21 - 2 . @3 W3 W1 . -
s - WL - R2 . . 2 . G1 R3 W2 . - rw X { - G2 - W1 . [ comek 3 . R2 G3 R1 . .[oorrect
» - R1 G3 G2 - - 3 - R1 W3 G2 - - ww : 5 - G2 W3 R1 - - : . ws - ®m1 . . '
. . 61 - G2 - - + - R1 63 G2 . - or : 6 - R2 G3 R1 - - 5 - G2 W3 G1 - -
11~ - R1 W3 G2 . - 5 - W1 R3 G2 . - r 3 7 - W2 W3 R1 - - w 6 - R2 : ©oc 8WE
y 6 - G111 - R 2 wr A 8 - W2 G3 Wil v 7 G; R3 G1 - - eorrect
OBservER No. 7. ; i % ;7 Zowa Lol . . E 18 . g 2 g 3 W1 - - ;_:g r § . R2 _ gi T gt
Distance 3,000 yards (with binoculurs). 9 i “T} - R '-‘: - -}correct , {: = 3 R1 - - correct 13 - W2 63 R1 - . wr
'—1 - W1 W8 w2 . R 10 . g1 - R ; - - . ¥ - R2 R3 R1 - _} correct.
3 ) gi ?3 w2z - - 1 - G1 W3 %3 - — f o '
) \ 2 . - - - wr 5 B . 7
1 TRl e ; g i - SERVER No. 2. Distance 1,000 yards.
- - - R2 . - L corroe Distance 2, ards B 2 - W2 - -
v - G1 _ wa . . L correct. ce 2,000 )"lldb. :, ‘])- - 32 G3 R1 - - o o w 3 - R2 _ g % - '} correct.
§ - R1 - R?2 1 - W1 W3 W2 - - rrw o . R2 - R1 - - 'r 4 . G2 -
9 S W1 R 2 ) - 2 - G1 - a . . o £ 3 - G2 - W1 - . gg; 5 . G2 T‘ES gl - - wr
10 - G1 _ G; ) - a - 1 - R 2 - . ‘;’_ ; é-' .. 32 RS G1 - _ grb“, 3 . R2 G3 R% - -
11 S G1 W3 RO .. - g % R3 W2 - - rw : g - gg- G3 W1 - . wrg 7 . W ws R1 .. correct.
) The observer conld not distineui '-J(, . . ? : o w2 . - wo & i : mp— w1 - - rg 8 - W2 G3 W1 : :
Jdistance without billocqurS.ls tuguish the lights at this ?3 - 1% j} A 3 ooy W é - g ‘2’ gg Wi - - grr J - G2 G3 Wi - . ol g:
DR R ) oER MWL e o CEERIE D W
Distance 2,000 yards 9 . R1 W3 5 - 10 . R2 R3 R - - gr ) )
1 LW ra Tg: ) 1¢ r 3 G2 - - pcorect = 1 - - wwr
W1l W3 wa . ) 0 - W1 - R 2 OBSERVER N
K - - . - - - ) o. 4.
= - G1 - [ _J' correct. 11 - W1 R3 G2 . J D
T . 61 - 5 , = - . L . istance 3,00
1 D61 Ba {tr?; . ] ; r Distance 3,000 yards (with telescope). ] wo ‘Ves 0 yards.
5 . G1 - s - o orrw ' ' . 1 - 3 - - R1 - -
6 S G1 W3 R -’; ) - correct. _ Discance 1,000 yards. 2 . gg %rg ?}Vll - - wrg 3 - 1(;’ ‘2) - Gl - ‘} correct.
7 TRl - R2Z . - comet 1 . W1 W3 w2 . 3 . W3 - W1 . - ‘ws 3ooogy 68 2o o osr
S - R1 G3 G2 . - wgr 2 . W1 G3 R2 - - ¥ T R2 - Gl - I come Y G ms o1 o o
5 . R1 W3 G2 - - we 3 - 61 G3 G2 - 5 - G2 - R1 - correct. 6 R 2 E3 &1 - } correct.
0 - W1 - R2 - 1 - R1 - W3 . . 8 - R2 G3 G1 - . rgw S 33 Rs w1l rg
L0 Wl RS G2 - wiws 3. G1G3ow2 . . T WIR3GI - - conset § T @ S0 Gl T comed
S i - G1 - G2 . - leorree - 62 2 w1 . - gg 9. . W2 @ -~ - correct.
Distance 1,000 yards. ¢ 1 R1 - s oo [T 9 - G2 G3 GI - . wr 1 . B: Bs Bl . . oo
1 - W1 W3 wa . s - BR1 @38 W2 - - 10 © R2Z R3 R1 - - coment 1 - - corech
2 - W1 G3 R2 - - c‘i‘:“f“t" 13 - 61 - w2 . . o * Second attempt. ° '
AR 63 G2 - - wg DRI W a3 .
- - - T - LA Z - i
5 - G1 63 wo o o . J Distunce 2,000 yards. Distance 2,000 yarde.
6 - G1 - G E . i g.“; 1 . W2 - G1- g- - R2 - W1 . _-\
:c"-, - R1. - w2 . ) wE , 2. - 2 W3 W1 . ] co;ert § - gg‘ _ G1 - -
. : . - c - R2 -
5 - R1Ga W2 - } .. . . SIXTH NIGHT—FEBRUARY Grx. 3 - R2.G3 R1 - - rwg i L es I T
10 - WI - G2 .. - There : 5 0 G2 W3 61 . . aww 5 - G2 W3 R1 . -
1 ) . 2 .. - rg . was a very slight haze but not & - 2 - wr $ - R3 .
R1 W3 G2 - - rrg affect the visibility of the lights at 3,00{)“;1,-3: ongh to 2 - g 2 B3 % % .. f“,;, g . wo % g g % . L[ corect
. . - - - - . 9 - -
OsservER No. S. OnserveR N g i %g o R1 - . ? ; 9 . P;VE g g :‘g:% -
Distance 3,000 yards. e No. 1. ’ 10 - R § R g g i ) - wgg 10 - R2 R3 R1 - )
1 - W1 W3 w2 . . : Distance 3.000 vards - - correct. <
2 - Gl R3 Wi - °} comeet. . 5o 000 yards. Onserver No.
L R1 a : . 5 & A . . ! R No. 3.
1 R i E g g ;-’3 : : reg 3 . R2 _3 %i - : '““j‘; vw Distance 1,000 yards. Distan
° - W1 R3 G2 - - '8 8 - G2 - W1 - - ecorrect : - R2 - W1 - . istance 3,000 yards.
6 - &1 - R2 . . i - G2 R3 GI - - gr 2 . W2 -~ G1 - -.tec 1 - W2 W3 B1
. o1 - wa . . ;: C Wae g3 w1 - i “::" 3 - R2 _ RI1 . i orrect., 9 . R?2 _ G1 : - wgg
TooGl - Wz 0§ RE oOWD . - v ¢ L@ Zowlclol PRI Ge g) o o ome
9 . W1 - R2 - : 7 - G2 W3 W1 - - . 5 - G2 W3 R1 - e 1 - 62 - W1 . . g%
10 . Gi1 - @68 . . 8 - R2 G383 W1 - - c:)gn‘;clé 6 - R2 @3 R1 - - 3 . G2 RS G1.. .- g8
11 - G1 W8 RZ2 . - 19 - W2 _ G1 - - A ) é . W2 W3 R1 - ) correct. § . R® . w1 - -: - rrg
- 0 - R2 R3 R1 - . wrg 8 - W2 63 W1 . - v ¢ . W2 B3 WI - - wr
, 7 - G2 G3 w1 . ) gr 8 .62 - @g1 - wrg
16 - R2 R3 R1 - ok 2 ;o F2oes wi oo 8T
O 35200 ) . 0 P - - wrg
R3 R1 - - r71gg
M




178 DEPARTMENTAL COMMITIEE ON BIGHT TESTS: 3 APPERDIX, S 179
Distance 2,000 yﬂ.’l‘ds. ‘ Dtstancefl,OOO ya.rds. SEVENTEfNIGHT—FEBRUARY TTH. Distan(;e 500.)'&“]5.
Observation.  Lights shown. . . Report. Observation.  Lighta shown... . - -Reporb. - There 1 & 3.000 vard .. ) ] ‘
o _ i i . 1 . W2 R3 W1 - A I was a haze at 3,000 yards on this night Observation.  Lights shown, . - - Report.
1 - R2 . w1 . o = 3 7 sufficient to make the detection of the lights at that 1 - G3% W2 G1 - A
2 - W2 - G1l - -+ correct. = - G; w3.G1 - - I distance difficult to the normal eye. The lights could 2 - W8 - R1 - -
3 - R2 ~ R1 - -J 3 - W-_-; - Wl - be seen without difficulty at the nearer distances, the 3 -R3 62 61 - -
4 - G2 - W1 - - gr 4 - R2 =~ G1 - . haze gradually clearing away. 4 .63 - w1
3 - G2 W3 R1 - - M - G2 S0 B A correct : . 5 W3 w2 w1 . b -
6 - R2 G3 R1 - -} coirect 6 - R2 G3 G1 - - ) F Opservir No., 1. 6 . R3 W2 G1 - - [ correct.
7 . W2 W3 R1 - - .7 . - W2 R3 G1 -- - ; o = . 6¢3 - @11 ) ‘
8 . W2 @3 W1 - L wey -8 - G2 - Wl - - E Distance 2,500 yards. . 5 . i .
- i o = 2 ) . 8 G 3 R‘.. w1l - -
9 - G2 ¢g8 W1 - - ggg 9 - G; G3 G1 = - Observation Lights shown. Report. 9 - W3 - 61 - -
0 . R2 R3 R1 - - comrect. 19 - - R2 R3 :B1 - -] : 1 «g g G2 R1 - } comant 0 - R3 R2 R1 .- -
. . L . 3 9 . - ®1. - . v o _ ,
Distance 1,000 yards. OsseRvER No. 8. » i . 33 R 2 3’} N g‘:.,. OssErvER No. 4. .
] s .. . 5 -R3 G2 WI - - comrect. . 5=
% . WZ!, w3 (‘}‘% . . W W Distam;':e 3,000 yards. L o S-SRt - LOi'.‘l';Lt Distance 2,500 yards.
3 - R2 G3 R1 - -chomct 1 - W2 R3 W1 . - wrr 7 - G3 W2 Wl - - rwg 1 - G3G2R1 - -
1 - w2 - R1 . -)J ¢ 2 .. G2 W3 G1 - - correct. - 8 - R3 G2 WI - - - 2 -RB3 - RI - -}correct
5 - G2 W3 G1 - - gww 3 . W2 - W1 - - wg 9 . W3 - G1 - } correct. 3 -G3 - W1 - - ,
6§ - R2 R3 G1 - - 4 - R2 - G1 - . 10 -R3 R2 R1 - - 4 - G3R2G1 - - rg
7 .- G2 - W1 . - 5 - 62 - RI1 - -}°°!‘fe°t'- ) ] 5 - R3 G2 W1 - -
8 . R2 - R1 - - L cotrect 6 . R2 G3 G1 - - Fe Distance 1,500 yards. 6 -R3 - W1 - -} correct.
9 - W2 G3 R1 - J 7 - W2 R3 G1 -. - «wr 1 - R3 - WI - - 7 - G3 W2 WI - - ww
10 - R2 R3 R1 . - S - G2 - W1 . - correct 2 .- W3 - G1 - - 8 -R3 G2 WL - - :
: - 9 - @2 63 G1 . I gg 3 .R3 - RI1 - - 9 - w3 - G1 - -}correct.
0 - B2 R3 R1 - - correct 4 - G3 - Wi - - 0 -R3 R2RLI - -J .
- 2 - -
OrseevER No. 6. g i g:g gé %% ~° T} correct. . .
Distarice 3,000 yards. Distance 2,000 yards. 7 - W3 W2 R1 - .- Distance 1,500 yards.
1 - W2 W3 R1 - - www 1 - G2 W3 G172 & - W3 B NI L TR S = R |
] 5 v 9 . G3 G2 w1 - - 2 . W8 - @61 - -
2 - R2 - G1 - - correct. 2 - w2 - R1 - - 10 . R3 RS2 R1 3 R 3 R
3 . G2 G3 R1 - - wgg 3 - R2 G3 G1 - - e ms T T T8 T owaooo
4 - G2 = WL - - Zgw 4 - G2 - w1l - - Distance 500 yard = - G 3 'W'_:) R'l - i
5 - G2 R3 G1 - - rgw 5 - W2 w3 w1 - . istanee o7 yards. s . W B - oL comeet.
§ - R2 - WI - - wg 6 . R2 W3 G1 - .)ooret 1 - 63 W2 61 - S A T
7 . W2 R3 W1 - - wgg 7 - é2 - G611 - - 2 - W3 --R1 - - poo- W3 w2 RL - -
§ . G2 - G1 - - correct. s - G2 R3 W1 . - 3 -R3G2G1 - - 8 - FseEr N
9 . W2 G3 Wl - . wrg 9 . W2 - G1 - - ¢ - 6G3 - Wl . . 13 '%3 G RY T
% - R2 R3 R1 - - wrg 0 - R2 R3 R1 : -J g gg ‘xg% gi - | coreet - R3 R2 RL1 - -J
: 7 - 6G3 - &1 - - .
Distance 2,000 yards. 8 - G3 R2 W1 - - Onszrye. No. 3.
) OBseErVER No. 9. 9 - w3 -- G1 - - Distance 2,500-yards.
1 - R2 - WL o | 0 -R3 R2R1 - -] ‘ |
2 . w2 - Gl s - Distance 3,000 yards. : - W3 w2 R1 - - comect.
3 - R2 - R1 - - } eorrect. N . OsBBERVER -No. 3. 2 -R3 - G1 - - wg
4 . G2 - W1 - - 1 - W2 R3 G1 - - ww T 3 - G3 G2 RY - . - correct.”
5 - G2 W3 R1 - -J 2 . G2 W3 G1. - - w Distance 2,500 yards. 4 - G3 - WiI . . rg
. ¢ - R2 G3 R1 - - rrr 3 - W2 - W1 . . wg 1 -3 62 R1 - - : 5- - G3 R2 G1 - - rrg
7 - W2 W3 R1 - . wgr 4 - R2 - G1 : . 'r 2 .R3 --R1 - -}"0"“"-“- 6 - RS - W1 . .. rr
-8 . W2 - G3 WI1-- - wogo 8 - G2 - R1 . .- r 3 . G3 _ w1 - . 1 7 - W3 R2 W1 - - wrye
9 - G2.G3. W1 - - ¢ 6 - R2 G3 G1-- - r 4 . G3 R2 G1 - - s 8 - G3 - G1 - .. cormect
0 . R3> R3 R1 . .Jeomet 7 - W2 R3 Gl . . wr 5 I R3 G2 wi . _feome 9. - W3 G2 W1 - -. ggg
g . g_% ga g% . - T 6 _ R3 _ "VI . R rg 10 - R3 R2 R1 - - - Czr?wt.
- = - - - 7 - G3 W2 W1 - - gwr » -
10 . R2 R3 R1 - . ‘ : 4 Second attemyt,
Distance 1,000 yards. correct. S R e2 WL o TEs : R
1 - W2 - G1 - - wWw ; . ) correct. - -
> T as WS W1 . N _ 1 GDistalii:é'E,OOD yards, 10 - R 3 R2 R.'-_l - ,-} . 1;;si‘.a;l:e 1_,000__yards.‘ _
- 2 . - . 2 W - - ) R Ry - 2 W - -
-?i - %r-r G-3 %} - . 2. . W2 ;-3-: %i - - -m;ri‘:t' . Digtance 1,500 yards. 2 -.G3 W2 G% - _,-}“"’mf’t-
5 . G2 W3 G1 - . 3 - R2 63 G1 - - T 1 - R3 ~-. W1 - - ww 3 - W3 - W1 - - correct®
6 . R2 R3 G1 - -} correct. 4 - G2 - W1 . ..  gr 2 - W3 - G1 - - g 4 -R3 - 61 - )
7 . g2 - W1 - - B - W2 W3. W1 - - correct. - 3 . R3 - R1 - - : 3 -G3 - R1 - -
8 . R? - ®R1..- - 6 - R2 W3 G1 - .- rr 4 - G3 - W1 - - 6 - R3 G2 G1 - ‘lconwe_ct-
9 . W2 G3 R1 - - 7 - G2 - G1 - - correct 5 - G3 w2 R1 . .t 7 - W3 R2G1 - -
- R2 R3 RBR1 - -J 8 . G2 R3 W1 - . rr 6 -R3 G2 R1 - -, . § - G3 -~ W1 - ,I :
9 . W2 — G1 - . w 7 . W3 W2 RI - - mwr 9 - G3 G2 G1 - - correct.*®
‘ 10 - R2 R3 R1 - - correct 8 . W3 G2 w1 - - : 10 - R3 R2 R1 - - correct.
OssERVER No. 7. ' lg - G3 gl w1l - } correct. ‘ - -
.R3 R2 R1 - - i 5
Distance 2,000 yards. Distance 1,000 yards. T : ’ Distance 500 yards.
i . G2 W3 G1 - - www 1 . We R3S W1 . A Distance 1,500 yards (with binoculars). . : % - %g w2 g 1 - correct®.
2 . W2 - R1 - - correct 2 . G2 W3 G1 . - 1 - W3 R2 W1 . - . 2 oW s G-i < - - corregt.
3 - R2 63 G1 - - rg 3 - W2 .- . Wi - .- s DG3 ow2gl . feret R T W1 D D comet
1 . G2 - WL - - correct + - R2 - @1 . - 3 - W3 - W1 . . gg ¢ 88 LW et
5 - W2 W3 W1 - . gwr 5 - G2 .-.R1 - - 4 - R3 - G1 -" . ot S N e Gl T ot
6 . R2 W3 G1 - - rw 6 - R2 G3 G1 . .[comeet 50 G3 Z:my oo lfoomet T8 PEr e
7 - 62 - . GI1 - - corect. 7 - W2 R3°G1 . - 6 - R3 G2GI1 - - rwg & T as me WI . o ET
8§ - G2 . R3 WL . . gw 8 - G2 - W1 . - 7 - W3 BR2GI1 . - ot 9. - W3 - C
9 - W2 - . G1l-- . correet. 3 - G2 G3 G1 . - & Cg3 oo owl ol lfemsh N IR wim1 . T
0 - R2ZPRS BRI - - rr 10 .- R2 R3 R1 - - 9 . @G8 G2 Gl - .- gwg - R3 R2 R1 - )
’ ' T : j ~ 10 - R3I R2 R1I - - correct. * Second attempt,
M2




180° DEPARTMENTAL COMMITTEE ON SIGHT TESTS: APPENDIX. 181
O3BsERVER No. 6. - - Distance 1,500 yards. :ﬁ _ Distance 1,000 yards. - OsmservER No. 5.
Distance 2,500 yards. Observation.  Lights shown. Report. Observation. _Lights shown. Report. Distance 3,000 yards {with binoculars).
Obsereation.  Lichts sh Renort 1 - W3 - G1 - . I - Wl w2 w3 - - Observation.  Lights shown. Report
servation, shown. ort. 9 - : : - - - - ¢ . .
T WS We R1 - - 2 g W2 NI 3 . Wim2 63 1 - WL w2 ws - 9
5 R3 081 } correct 3 -R3 G2 R1 - - 3 W1R2E3 - - ooy wa wE -
2 - - - - . W3 - - . : - - - - ‘ : :
3 -G3 G2 R1 - - ggw -‘f ; gg w2 'g’i . . 2 5 - G1 R2 W3 - - 3 - R1 w2 Gé -7
4 - G3 - W1 - - correct. ¢ _R3 R2 G1 - - b correct. , 6 - G1 - W3 . -} correct. : -’21 6263 - -
5 - @3 R2 G1 - - rry 7 . &3 T w1l - . - ¥ 7 - G1 w2 3 . - “ - G1 o R'?, B B
6 - R3 - W1 - - wyg 3 .R3 - R1 A { 8 - Wl - RSY . - 4 - G1 W2 R3 . - > correct.
7 - W3 R2 W1 - - WWW 9 . W3 G2 Rl': _ 3 9 - R1°G2 G3 - - d - G1 . w;‘; - -
§ -G3 - G1 . - comect 0 - R3 R2 R1 . . 0 -61 - G3 - - S -Gl R2 W3 - -
Y - W3 G2 W1 . - guaw & 11 .R1 W2 G3 - . 9 - G1 - G3 - -
10 - R3 R2 R1 - - correct. : - - 10 - W1 R2 G3 - -
. _ OnseErvER No. 9. ¢ OBSERVER No. 3 11 - W1l - B3 - -]
Distance 1,500 yards. Distance 2,500 yards. ? Distance 3,000 yards. Distance 2,000 yards
1 - W3 R2 w1l - - « 1 - G3 w2 G1 - - w ‘:" 1 - W1 w2 W3 - - rwi 1 - W1 W2 W3 . _
3 .G@G3 W2 61 - - b 3 . W3 - R1 - - rr ; 2 - Wl - R3 - - gr a . G1 R2 W3 . 7]
3 - W3 - WI1 - -}correct. 3 gg G 2 %% - - v i- - %{ o ORI } 3 - R1 W2 G3 . -
4 -R3 - G1 - - i - 63 - - - L - B3 - - corred 4 -R1 G2 G3 - -{. .
5 -G63 - R1 - . 5 - W3 W2 Wl . . comet A %} B> gg - 5 - W1 R2G3 - -f correct.
6 . R3 G2 ¢1 . . 1"\\ 6 - R3 W2 G1 - - rw v 5 grg 6 - G1 - R3 - -
) 7 . W3 R2 G1 - - i -G3 - G1 . . — - R1 W2 G3 - - S T -5
s . G3 - wi . .- § . G3 R2 W1 - - rw § - 61 - G3 - - correct. § -R1 - R3 - -
9 .G¢3 G2 G1 - _ ¢ correct. 9 . W8 - G1 - - g 9 -R1 G2 G3 - - 9 Wl - R3 - T ap
W -R3 R2 RI1 - 10 - R3 R2 R1 - - correct. 10 -Gl R2 W3 - - gwwk 0 - 61 - G3 - -\,
} 11 . G1 - W3 - - correct. 11 .G1 W2 R3 - -}_ correct.
. . Distance 1,500 yards. * Second attempt. 7
Distance 500 yards. , ’ Distance 1,000 yar
. L000 yards.
1 - - - . . ,
1 - @3 G2 R1 - - y B we 1 Distance 3,000 yards. 1 - W1 W2 W3 -
3 . R38 - R1 - . 3 R 3 G; R 1 : ) 1 - W1 W2 w3 - - wwg 2 - 61 - RS - .
5 .-G3 - W1 . . T . W3 - RI . correct. 5 - R1 W2 G3 - - 3 - WL R2G3 - -
4. - G3 R2 G1 - - correct. 5 - 33 W2 &1 i 3 - W1 R2 G3 - - correct. 4 - R1 - 3 - -
5 - W3 G2 Wl - - 6 - R3 R2 G1 . . + -Gl - W3 - - 5 - G1 R2 W3 . .
6 . R3 - W1 - - 7 Ses 2T w1 oo ) 5 - w1 - R3 - - gr 6 - G1 - W3 - -} comrect.
7 - G3 W2 w1l - -J 8 .R3 - R1 - - W ﬁ - G1 W2 RBR3 - - 7 - G1 W2 R3 - -
8 -R3 G2 W1 - - rgr 9 . W3 Ge2 R1 . . et Y -G6G1 - G3 - - et 8 - W1 - R3 - -
2 W3 - a1 .- i g 10 RS BRI - ¢ correct. . S - R1 - RS - - ’ 9 -R1 G2 G3 - -
10 -R3 R2 R1 - - correct. - - g -GGl - R3 - - 10 - G1 - G3 - -
_ . ) 10 -R1 G2 G3 - - rwg 11 - R1 W2 G3 - -
Distance 500 yards. 11 - G1R2 W3 - - correct.
OBSERVER No. 7 1 G362 R1 . A Ozmservir No. 6.
Distance 1,500 yards. 2 -R3 - R1 - - Distance 1,000 5‘“‘13 : - Distance 3,000 ynﬂs
. w3 1 3 .63 - W1 - .- 1wz ws - 1 - W1 W2 W3 - . correct
- - - - — . 9 g - —_ . . - +
5 . G3 W2 WL - - wg T I 3 - WL R2 G3 - - 2 - Rl O BS - I¥ :
3 - R3G2RI - - wgr e T pe @2 W b comet. $# -R1 - R3 - - 8§ - R1 W2 @3 - - gwr !
4 - W3 - R1 - - T 7 . G3 W2 Wi . ) 3 - G1 R2 W3 - - ‘.j." - R1 G2 G3 - -
5 - G3 W2 G1 - - gw & . R3 G3 Wl . . 6 -Gl - W3 - -} correct. > 8l wams o
6 -R3 R2 G1 - - rg - A 7 - G1 W2 RS - - 6 - G1 W2 R3 - -1 comect. s
7 - G3 - W1 - - — 10 - R3 R2 R1 8 - W1 — R3 - .. - - 61 . W3 - - !
8 - R3 - R1 - - correct. ' - ) e 9 -R1 G2 G3 - - § . g{ B2 gg . )
9 - W3 G2 R1 - - ggr EIGHTH . 10 - 61 - G3 - - 13 . W1 R2 G3 - - r
10 - R3 R2 R1 - - grr NIGHT—FEBRUARY 8r1E. -11 - R1 W2 G3 - - 0 - wl - R3S . . mw
) i ' The weather was quite clear thronghont. . : ) o ="
_ Dlstanc:. 500 yards. OnsERvER No. 1. ' OBSERT'.'ER No. 4. Distance 2,000 yards (with hinoculars),
é : %’, g G"_r_," g’ % : :T - Distance 3,000 yards (with binoculars). Distance, 3,000 yards. :1) A ‘GV% g-% gg . A
3 . G3 - W1 . - 1 - W1 W2 W3 - 1 - W1 w2 WwWs - 35 . R1 W2 G3 . . comect
f{ - G3 R2G1 - - 2 . W1 R3 . - - E S & S + -R1G2G3 - -
5 - W3 G2 Wi . . 3 -.G61 - R3 - - . - @1 - R3 - . 5 Wi R2 G3 o
G . R3 - W1 - _ ¢ correct. 4 - R1 - R3 . . ‘f - R1 - R3 - - ‘é - Gl = R 3 - - grs L
7 - G3 w2 w1 .. . 5 - G1 W2 RS .- . 2 -Gl W2 R3 .. - o ] - o :
s G . W1 R2 G383 - . L correct 7 - G1 - W3 - -} correct. ;
S - R3 G2 W1 - . 6 - W1 R2 G383 - -} correct. 7 -R1 W2 G3 - - ) -8 -R1 - R3 - - )
g - W3 - G1 . - " - R1 W2 G3 - . g8 . G1 - &3 - - 9 - W1 - R3 - . correct?® .
- 10 - R3 R2R1 - - § .- 61 - &3 - . 9 - R1 G2 G3 - - 0 -61 - G3 . - ¢
13 :I(;% g,g %3 o 10 - G1 R2 W3 - - n - G1 W2 R3 - -}00“‘90-
VOBSERVER No. 8. 11 . G1 _" W3 : : ) ' 11 - _G 1 - w3 - ~J * Second attempt. .
Distance 2,500 yards. . : - R ' '
1 63 W2 G1 . Distance 2,000 yards (with binoculars). Distance, 2,000 yards. Distance 1,000 yards.
) = - - correct. 1 - W1 W2 W3 . 1 - W1 W2 W3 . . wwg 1 Wl W2 W3 - . t
g - W3 - - . - - - g - . correct.
> N3 5, Bl - . comeet? 2 . RI W2 G3 - - 5 . R1 W2 G3 - 2 . WL G2 R3 . - ggr
T . G3 wi . . 3 - W1R2G3 - - 3 - WL R2GS3 - .- 3 -G1G2G3 - -
5 . W3 W2 w1l . . correet. 4 - G1 - W3 - - 4 -G1 - W3 - . 4 - R1 w3 - -
¢t - R3IWwWz el . . y 5 - W1 - R3 - .- 5 - wWi-- R3 - . 5 - Gl1G2 W3 - -
- 6 - G1 W2 R3 - . 6 - G1 W2 R3 - - 6 - G1 - G3 - - L correct
7 - 6G3 - G1 - . o d = r correct. - correct, .
§ -G3 R2 W1 - .y °°F (- T | g gi - gg L 7 Bl oW
S e e £ T T R+ I s 161 C mall s Te1 W
. mﬂ - 10 -R1G2G3 - - 0 - R1G2G3 - - 10 - W1 - G383 - - &g
nd attempt. 11 - G1 R2 W3 . - 11 - G1 R2 W3 - _ 11 . R1 W2 G3 ; - comecth
. 0 5200 | x : M3 -
i
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182 LEPARTMENTAL COMMITTEE ON SIGHT TESTS ! APPENDIN, . 3 183
OnservEr No. 7. NINTH NIGHT—-FEBRUARY 9rtH. Distance 1,000 yards, Distance 1,000 yards.
, Distance 2,000 yards. _ e . Observation. Lights shown. Report. Observation. Lights shown. Report.
Observation. Lights shown. Report. The weather wz_xs quite clear throughout, % - W1 W2 W3 . - comeot. 1 - Wl W2 w3 . - PO
1 - W1 W2 W8 - - correct. o 2 - RL W2 G3 - . rrr 2 -61 - R3 . -
9 - G1 R?2 W3 - . Tr OBSERVER No. 1. 3 - .W'l_ 131_2 G'3 - - wrw 3 - W1l R 2 G3 - -
$ - R1 W2 G3 - - ww . & -G1 - W3 - - gr 4 - RI - R3 . .
4 - R1 G2 g3 . . g Dlsta_nce 3,000 yards. ] !'.6) - g% _‘%0 %‘?é - - rr g - g}- R2 W3 . - .
5 - W1 RBR2 G3 - - T it . i : - g~ ot - - > - - wWIrT - - W3 - - % correct
p el - m3 . o ggr . Observation.  Lights showa. Report. 7 -Gl - G3 - 7 - G1 W2 R3 - _?‘
7 - &1 - W3 - - correct, 1 - Wl w2 w3 . - correct. b S - Bl -"R3 - - 8 - W1 - R3 - -
S . R1 - RS - . rw 2 - G1 G2 W3- - - ggg S 9 &1 - R3 - - } correct. 9 -R1 G2 G3 - -
9 . W1 - R3 - . gr 3 - R1 - R3 - - correct.* 10 - Rl G2 G383 - - 10 -G - &8 - -
0 -Gl - G3 - - agw 4 - W1 - G3 - . W 11 - G1 B2 W3 - -j 11 - R1 W2 G3 - -
1 -G1 W2 R3 - - ww 5 - W1 G2 G3 - . gg _
'(3 - G1 R2 W3 - - correct. £ OBSER No. 3 ' OsBseErvER No. 5
Distance 1,000 yards. 7 - R1 W2 G383 - - rw VER NO. S. ) -
1 - Wiw2ws . - s .ol o, W3- - "gﬂ‘ﬁf’- ¢ Distance 3,000 yards, - . ‘$;Sta$i 31{%“33’&1'35-
2 - W1 2 R3 - - , 1 - W1 W2 Y - - ; - = - -
3 . G1 G2 G3 . ‘}correct. ig - gr} - gg - - grwt 2 61 G2 ‘¥§ o fi‘;%’ a - WiR2GS3 . _} eorrect.
4 - R1 - W3 . . ) - T ¢ correck. 3 - R1 = RS - - corect 8 - Wi - R3 - . r»
5 - G1 G2 W3 . - wEW * second attempt. 4 - Wi - G3 - - rg '% -R1 - R3 . - rw
6 -G1 - G388 - - 5 - W1 G2 G383 - - rwg 5 - B1 W2 G3 - . gw
7 -R1 - W3 - .| . 6 - GLR2 W3 . "} correet s &1 g% %g - :
- 2 - - . y - 2 . - - . - & - -
g . g} G‘: gg _  _ p correct, Distance 2,000 yards. ; ) g% “_rg % g oo cg é .G¢1 - B3 . . rrr
o -wlI - G3 - - 1 - W1 W2 W3 - . , 9 - W1 W2 G3 - . rwg 9 - 6G1 - G3 - -}"‘m"t'
n -R1 W2.G3 - - 2 - W1 G2 RS - -} correct, 10 - R1 = W3 . - rr 10 - G1 - W3 . - Trw
3 .¢1 G2 g3 - ) ) 11 - G1 - ‘R3 - - correct. 11 - G1 W2 R3 - - rwg
OsserveR No. 8. 4 - R1 - W3 . . rr o ' ' s tanice 2000
o 5 - G1 G2 W3 - - correct Distance 2,000 yards. Distance 2,000 yards.
Distance 3,000 yards. [ . G1 - G3 . . wg i - W1 W2 W3 - . 1 - W1 W2 W3 - -
1 - W1 W2 W3 - - 7 - R1 -. W8 - - 2 . W1 G2 R3 - - 2 - W1 - R3 - .
2 -R1 - R3-. . 8 - R1 G2 W3 . . 3 -@raz2 a3 . .peomet 8 -6G1 - R3 - -
3 -.R1 W2 G3 - - 9 -G1 -, W3 - - sorrect. 4 - R1 - W3 - - 4 -R1 - R3 - -
4 - R1 G2 G3 - - 0 - W1 - G3 .- - 5 - G1 G2 W3 . . ser 5 - G1 W2 R3.. -
5 - G1 - RS3 - - 1 -R1 W2 G3 - - 6 - 61 - G3 - .y °° 6. - W1 R2 G3 - -} corect.
6 - G1 W2 R3S - -\ correct. T . Rl - Wi . _}comct. T - R1 W2 G3 . .
7 -gl -, w3 - - 8 - R1 G2 W3 - . rgg 8 -Gl - @8 - -
g A G—% R;" gg - " Distance 1,000 yarde. lg oo %i‘ - évf - - correct. 13 : g} gg %’3 o
10 - WiR2GS3 - - 1 - W1 W2 W3 . . 11 - R1 W2 G3 - - comset n--61 - w3 -
- 11 - Wi - R3 - -J 9 -R1 W2 G3 - ] : )
. . 3 - W1.BR2 G383 .- -\ correct. Distanc 1’00'0 - ds. Distance 2,000 yards.
Distance 2,000 yards. 4 - G1 - W3 - . 1 ) '“r;_ 1;;?) W 3ym S . 1 - W1 W2 w3 - K
1 - - WL W2 W3 - 5 - Wi - R3 - ] 3 I R1 W2 G3 . . yew 2  -61 - R3 . .
s .Gl - &3 . . 6 - G1 W2 R3 - - ggr 3 . W1 R2 G3 . - .. 8% 3 - W1 R2 G3 . -} correct.
3 -G1 - R3 - - 7 -Gl - G3 - - 4 - @1 '—‘\73 - - (-:m'mct ¢ -R1 - R3 . )
4 - G1R2 W3 - - 8 -R1 - RSB . . 5 . Wl - RS . - 5 - GL R2 W3 - J
3 - G1 - W3 - - 9 - G1 = R3 - - ¢ correet, G . G_]-W;} R3 - - o 6 - G1 - W3 - - o
6 - G1 W2 R3 - -} comrect.’ 0 - R1 G2 G3 . - 7 .Gl - a3 ~ BET 7 -Gl W2 R3 - -
7 _-R1 - RS3 - - 11 -G1 R2 W3 . - 8. .R”1 - Rm3 . § - W1 - R®3 - -
8 -R1G2G3 - - : s 9 .61 - Rs3 . . ¢ 9 . R1 G2 G3 - -} correst
2 - RlIW268 . . 10 .- RI1Gg G3 . .| oo 0 -Gl - @3 . .
) -~ R3 - - o : R : 1. - R1 W2 G3 - -
11 - Wl R2 G38 . - OBSERVER No. 2. u G1 R2 W3 - J J
OBsErVER No. 9. Distance 3,000 yards. OBservER No. 4. OBBE'BVER No. 6.
Distance 2,000 yards. 1 - W1 W2 W3 - - wwg . Distance 3,000 yards, . Tff“”:*jf’“” yards.
1 - W1 W2 W8 - - rwr 3 - gi G2 gg ~. - 588 1 - W1 W2 WS - - comect s . w1 RVO_ gg - - correct.
2 - G 1 - G3 - - - i - i i cDI'l'ect. 2] - Wl R 2 G’ 3 - * - - - - rr
3 - G1 - RSE - - 4 - Wi - G3 - ‘} a = - . gTg 3 - W1l - R3 - - correct.
4 -1 R?2 W3 r t 5 - W1 G2 G3 - - wwg 3 - W1 - R3 - = 4 - R1 - R3S - - =
$ - 2 -+ - correc 6 . G1R2 W3 - -. gvs ¢ - RBR1 - R3 . .| 5 - R1 W2 G3 - - gwr
5 - G1 -. W3 - . w 7 Bl wa ¢3 . . &5u% 5 - R1 W2.63 . .l- 6 - R1 G2 G3 - ;
6 -Gl w2 R3 - . wr - @1 - W3 e 6 - R1 G2 G3 . .fcorrect, 7 G1 R2 W3 5
7 -R1 - R3 . . -8 - - - s > o1 53 & P - 2 - - trr
s CRlgpgi 1 e o - WIW2EE - - gw A I S 18l o B
9 - R1 W2 63 - - rw 1 -Gl - RS - - comect 9 - 61 - G8 . T gy 9 -Gl - w3 . . comecth
10 - W1 - RS - - rT : 10 - G1 - W3 . - 11 - G1 W2 RS
11 - W1 R2 G3 - . wr i 11 - G1 W2 R3 - } correct. Could see t 1'1;1” 11- - 1
* Could see two lizghts, but could not name them.”
Dist. 1,000 yards. : Distance 2,000 yards. . _ -
istance 1,000 yards ) e =000 Ja D’St‘mc? 2,000 S'f“‘as- Distance 3,000 yards (with binoculars).
1 - W1 W2 W3 - - correct. 1 - W1 w2 W3 . - correct. 1 - W1 W2 w3 . ) ' 1 - W1 W2 “"é - -
‘33 - ‘(&:"1 gz R3 - - rgg g - ‘g} gg Iég - - Bgg 2 . W1 - R3 . . 2 .G - w3 - .}"0”‘“—"*"
- G1 2 G3 - - - 2 - - rgr 3 -Gl - R3 - . . - .
4 - R1 - W3 - . . 4 - R1 - W3 . - rg 4 - Rl - R3 - . T 181 co %3 o s
5 - Gl G2 w3 . .[comee 5 -Gl G2 W3 - - ggr 5 -G1 We R3 . . 5 . Wl Bo Ga . . ¥
6 -Gi - G3 - - 6§ -G61 - G838 - - gr 6 - WI R2 G3 - . : ) 5 R3S . . come
. 6 . > correct. 6 Gl W2 R3°- - correct.
7 - R1 = W3 . -  rr 7 -R1 - W3 - - rg 7 - Rl W2 G3 - . ' 7 -Gl - RS -
8 -R1 G2 W3 - - 8 - R1 G2 W3 - - correch 8 61 --G3 - . § - R1 W& G3 - .4
9 .G1 - W3 ., - ot 9 . G1 - W3 - - gg 9 . R1 G2 G3 . .- 9 - W1 -~ RS3 - ¢
10 - w1 - G3 - - [ correct. 10 - Wl 7o G3 - " + correct, 10 - G1 R2 W3 - - 10 -R1 - R3 . : o
11 -R1 W2 &3 - - 11 -~ R1 W2 G3 - - _ 1l - G1 - w3 . 11 - G1 R2 W3 - . wrw




184 DEPARTMENTAL COMMITTEE ON SiGHT TESTS! APPEXDIY. : 185
Distance 2,000 yards. Distance, 1,000 yards. OsservEr No. 2. Distance, 1,000 yards.
Obseri'atmn. W]’;gght\svsgo“%} . Report. Observation.  Lights shown. Report. Distance, 2,000 yards. Observation.  Lights shown. Report,
> - = 2 - 1 - W1I-W2 W3 - O Ob " Li 1 - W1 w2 w3 . A
2 . W1 _ R3Z - R s 61 R2 W3 servation. ights shown. Report. 9 - G1 _ g3 - )
3 .G1 - R3 - -p corect 5 > T L - W1 W2 W3 - -1 et 3 -.G1 - R3 - -
o R 1 W.J G 3 - - 5] G_ 1 _ We correck.
4 -R1 - R3 - - 1 _.R1°G2 G3 . . = - V3 - - £ -Gl R2 W3 . .
5 -Gl W2 R3 - - 5 Wl RS2 G3 8 - 61 - G38 - - rg 5 -Gl - w3 . .
6 - W1 R2 G3 - - grr e i - 4 - R1 G2 G3 - - rgg ; : - :
0 = £ 6 . G1- - R3 - - L correct. s "1 - B o } 6 - G1 W2 R3 - - ¢ correct.
7 - R1 W2 G3 - - 7 . G¢1 - W3 . - 2 - W1"R2 G? - - wggF 7 - R1 - R3 . .
8 - G1 - G3 - - » correct. 8 . R1 - R3 E -Gl W2 R3 - '} correct. 8 - R1 G2 G383 - -
9 - R1 G2 G3 - - s . w1 - R3 . . ¢ - 61 - R3 - - ' 9 . R1I W2 G3 - -
10 - 61 R2 W3 - . rrg ° .Gl - ©s3 5 o Fy W2 Ee3 - - gwy 1 - W1 - R3 - -
11 - G1 - W3 - - correct, . - - - - - gr . W1 R s . .
, correc 11~ . G1 W2 RS . - 10 LRI RS . . comech 11 W1l R2 G3 -J
Distance 1,000 yards. 1 - G1 R2 W3 - T wrw O 'ER N 5
1 - W1 w2 W3 . - : - Osserver No. 9. *Firtsaidggg ) BSERVER 0. . -
2 - G1 - R3 - '} correct. Distance, 2,000 yards. Distance, 1,000 yards. Distance, 2,000 yards.
3 - Wl R2 G3 - - i _ 1 . W1 W2 w3 - . . - W1 w2 wWws - 9
4 -R1 - R3 - - rw 1 - W1 W2 W3 - - rwr 2 . @1 R2 W3 - -b correct 2 . Gl G2 W3 - -
5 - G1 a2 W3 - - correct, 2 - R1 - R3 - - . correct. : § - R1 “r'é G3 - - ect- 3 - R1 - R3 -
E - G1 - W3 - 1 3 - R1 W2 G3 - - rw 4 - R1 G2 G3 - . rew 4 - Wi - G3 - - % correct.
7 - GI1 W2 R3 - . 4 -R1 G2 G3 - - rg 5 . Wl mR3 63 . ~ % 5 - W1 G2 G3 - -
8 - W1 - R3 - - } correct. d - G1 - R3 - - r 6 . G1 " R3 6 - G1 R2 W3 - .
9 . R1 G2 G3 - - 6 -Gl W2 R3 - - wr 3 .. T - R1 W2 G3 - -
J b _ 7 - @G1 - W3 - -} correct = o
10 - G1 — G3 - - 7 - G1 - W3 - - W 8 _ R1 _ R3 - . S - &1 - W3 - - gr
11 - R1 W2 G3 - - correct*. 8 -G1 R2 W3 - - rw 9 .- W1 - RS . - 9 - Wi w2 G3 - -
* Second attempt, but uncertain. 9 -Gl -~ G3 - - — 10 . G1 - &3 .- - 19 - R1 - W3 - - + correct.
10 - W1 R2 G3 - - rr 0 81 we B30T Era 1 -G61 - R3 - -
' . 11 - W1 - R3 - - correct. oo : ' B R
Osserver No. 7. ' * Uncertain. Distance, 1,000 yards.
 Distance 2,000 yards, Distance, 1,000 yards. Onservex No. 3. 1 - W1 W2 W3 . . correcti
1 - W1 W2 W3 - - correct. - . 2 .61 - 63 - - wg
3 .R1 - R3S - - 1 - W1 W2 W3 . . “{)ist“ﬁ;e‘; 2,000 yards. 5 -Gl - R3 .
3 - R1 W2 G383 - - -correct 2 - G1 R2 W3 .. - 5 . al 2 W3 - - correct. 4 - Gl R2 Wi - -
4 - Rl G2 G3 - - gwg 3 - R1 W2 G3 . - 2 -6 - W3 - - gr 5 - 61 - W3 - -
5 .Gl - RS - - correct. 4 -R1 G2 G3 - - 3 -6G1 - G3 - 6 -G1 w2 R3 - -
5 r 2 4 R1 G2 G323 v ;
6 - G1 w2 R3 - - correct. g - W1 R2 G3 - -1 correct. : - wi R o - Pl - - 7 . - R1 - R3 - - % correct.
v . G1 - W8 - - gg 6 -Gl - R3 - . 3 - Wl R2°G3 - - § -R1 G2 G3 - -
8 - G1 R2 W3 - - 7rr 7 - 61 - W3 - . b a1 2 - - 9 - R1 W2 G3 - -
9 - G1 - 63 - R g w 8 - R1 - R3 - - é - 5 ol R3 - -+ correct. 10 - W1 - R§ - -
10 - W1 R2 G3 - - rw $ - wi - R3 - - 5 . Wl 2 63 - .- um - Wi R2 G3 - -J
1 - W1 - R3 . - — -6l - 83 0 . R1I - ®3 . -
: - - - o 5 ) N T Osservier No G.
Distance 1,000 yards. ° 11 -Gl R2 W3 - -/ e
1 - W1l w2 3 - - correct. Distance, 2,000 yards (with binocalars). 1 \33 iStm':sre‘; A’O&? 33““15'_ 3
2 . "R 2 - - g . ) . . 2 .-
2 - Gl.R32 W - 3 gw . TENIH NIGHT—FEBRUARY 10rm. 2 lawl ma o83 1 s Q1 @2 W3 - - Cavw
correct. : 2 - s ) g - - .
'51' i ?’V% % g g g i i o _There was a slight haze which, with the moon 2 ) g} B %-3 ) B i_ : %i - gg . -1
p S 1 T R3 . - Es shining brightly within three days of leing full, = . R1 -‘" 3 @ g ) T 35 . W1 G2 G3 - -
. 61 - W3 - - rendered the lights practically invisible at 3,000 yards. g " R®1 @2 G3 - -l correct 6 . G¢1 R2 W3 - - correct.
8 TR1 - B3 - -b comeet. They could, howevel", be easily seen at 2,000 yards. 7 . ¢1 R2 W3 . . 1 b 7 -R1 W2 G3 - - |
9 . W1 - R3 - - ' 8§ - G661 - R3 - - s - 61 - w3 - -J
o -61 - G3 - - Onserver No. 1. y - G1 - G3 - - 9 - W1 W2 G3 - - ggg
1 -Gl W2 R3 - - ggr 0 - G1 - W3 - - 10 - R1 - FE 01} comen
' ' _ Distance, 2,000 yards. 11 -G1 W2 R3 - - 11 - Gl - R3 --
1f . .
OsservEr No. 8. 1 . Wi W2 w3 - . Distance, 1,000 yards. ' Distance, 1,000 yards.
Distance, 3,000 yards. 2 . @G1 - W3 . } correct. 1 - W1 W2 W3 . - 1 - W1 W2 W3 -
f 1 - W1 w2 W3 - - 3 - G1 - G3 - - we 2 - G1 2 W3 - - 2 - &1 - G3 - -
! 2 - G1 - W3 - -} correct 4 - R1 G2 G3 - A7) 3 - R1 W2 G3 - - 3 - G1 -~ R3 - -
H 3 - G1 - G3 - - ) 5] - W1 R2 G3 - - 4 - R1 G2 G3 - - 4 - G1 R2 W3 - -
b 4 -R1 G2 G3 - - 6 - G1 W2 R3 - - b - W1 R2 G3 - - 5 - G1 - W3 - -
§ b . Wi R2 G3 - - W ¥ . G1 - R3 - - ) 6 - G1 - R3 - - » correct. G - G1 W2 R3 - - » correct.
6 -G1 W2 R3 - $ . R1 W2 G3 - .[ correck 7 -Gl - W3 - . v» - R1 - R3 - -
: 7 - G1 - R3 - - 9 = W1 - R3 - - 8 -R1 - RS3 - - 8 R1 G2 G3 - -
8 - R1 W2 G3 - - | correct. 10 - R1 - R3 - - 9 - w1 - R3 - - 9 - R1 W2 G3 - -
g . W1 - R3 - -f 11 - G1 R2 W3 . - 10 -61 - G3 - - 0 - wWi - R3 - -
.10 - R1 - R3 - - _ 11 - G1 W2 R3 - -J 11 . W1 BR2 G3 - -
1 -G1 R2 W3 - - . |
. T, -
Distance, 2,000 yards. Distance, 1,000 yards. pemmrER NO. 4 : Osserver No. 7.
1 w1 W:’ ' w3 1 Wl W2 W Distance, 2,000 yards. ' Iiistance, 1,000 yards.
- 2 W3 - e 2 W3 - 1 1 - Wi W2 W3 - ) 1 - W1 w2 W3 . )
2 - R 1 ‘—‘) R 3 - - 2 - G 1 R 2 WS - - k4] G’ 1 G‘ 2 W3 3] G_ 1 - R f} - -
- R [1] - - B - - = - .
3 T B w2 oas o - &8 - 3 .R1 - R3 - - 3 . Wl R2 G3 - -
s = - - 5 - 4 . W1 - @3 - - 4 - R1 - RS - -
) - G 1 - R 3 - - H] - “ 1 R 2 G‘ 3 - - - ) .- ] T -
G G"] ‘\ra R3 t 6 Gl RS 2 - Wl G‘... G‘3 - - ] - G‘l R_. \‘3 -
. - 1 .W2 - -} correct. 6 - - - -} comrect. 6 .G1 R2 W3 . .\ correct. 6 G1 - W3 .. -} correct.
7 -Gl - W8 - - ¢ - &1 - W3- 7 - R1 W2 G3 7 - Gl W2 R3 - .-
8 - G 1 R 2 “T3 - - S - R 1 - R 3 - - 8 . G‘ 1 -_— 1‘r3 : : S - "\yl : R 3 - -_
$ - 61 - G3 . - 9 - W1 - R3 - - 9 . W1 W2 G3 - - 9 - R1 G2 G3 - -
W - W1 R2 G3 - - 9 -6G1 - G3 - - - 5T
11 W1 - R3 i1 Gl W2 R3 v - B1 .- W3- - o - el s g3
- - - A - 1 -61. - R3 . -J 1 - R1 W2 G3 - -J
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OBservEr No. 8.
Distance, 2,000 yards.
Observation. Lights shown. Report.
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OBserver No. 9.
Distance, 2,000 yards.
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Distance, 1,000 yards.

Wl W2 w3
R 3
G 3
R 3
w3
w3
R 3

J

!
]

=
15

> correct.

HOoQQ@EdQ
b el et bk e o et
4

3

Ly}

wex

1 1 1 L (] L] 1 L ] L] ]

H .
P oW wm e s
ol w! wo!l 1ol
ipEnlol..

oot o

1] [ [ 1 []

5\

ELEVENTH NIGHT—FEBRUARY 1lTH,

There was a slight haze throughont, and the moon
being nearly full the lights could not be distinguished
"at 3,000 yards. A shower of rain fell while the
observations at 2,000 yards were being taken. It was
fine at 1,000 yards.

Osserver No. 1.
Distance, 2,000 yards.

1 - W1 w2 R3 . - wWww
2 - R1 - @38 . - correct.
3 - G1 G2 R3 . - rgw
- 2 G3 . -Y ¢ .
6 - R1 - W3 . -} orrect
7 - W1 R2 w3 . - rrr
8 -G1 - G3 . - correct,
9 - W1 ¢2 w3 . - rgr
10 - R1 R2 R3 - - correct,

Observation.

S COTCH U R COLD i

o

SOOI Ut WID =

Jd
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L] L) [] L] L] 13 L} 1 L] t
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SO 0D =1 SO U b GO LD

OCECC'QQ:QI!P-W&Q)-
HEHQPE4OANE

pid

Distance 1,000.yards.
Lights shown,
W1l - G3 -
Gl W2 w3 .
R1 G2 R3 -
Wl - R3 .
Gl W2 G3 -
R1 R2 G3 -
G1 - W3 .
R1 - R3 -
WVl G2 RS .
R1 R2 R3 .-
O=mserveEr No. 2.
Distance 2,000 yards.
Wl W2 R3 -
R1 - G8§ -
Gl @G2°"R3 -
Gl - W3 .
G1l1 R2 G3 -
R1 - W3 .
Wl R2 W3 .
Gl - G383 -
Wi G2 W3 .
R1 R2 R3 -
Distance 1,000 yards.
Wi - G3 -
Gl W2 W3 .
Rl G2 R3 -
Wl - R3 -
G1 W2 G3 -
R1I R2 G3 -
Gl - w3 .
RiI - R3 -
Wl G2 R3 .
R1I R2 R3 .

OBSERVER No. 3.

Distance 2,000 yards.

Wil-W2 R3 .
R1 - G&G3 .
Gl G2 R3S -
Gl - w3 .
G1 R2 G3 -
R1 - w3 .
Wl R2 W3 .
Gl - G3 -
Wl G2 w3 .
R1 R2:R3 .
Distance 1,000 yurds.
wi - G3 -
Gl W2 w3 .
Rl G2 R3 .
w1l - R3 .
Gl W2 R3 .
R1 R2 G3 -
Gl - W3 .
R1 - R3 .
Wl G2 R3 .
R1 R2 RS .

OBsERVER No. 4.
Distance 2,000 yards.
G2 R.3-

R 3
W3
G3
w3
w3
w3
W3
a3
R 3

10t

1512

b b bt ek bt ek et fd b
?j| @Q, GJL'U,. I

)

-

R )

L] L] L] L] 1 L] L] 1

——

J

Report.

= correct.

rgr
correct,

rew
correct,
1- g “v'
correct,
rwr
gr
rrw
Y
wIrw
rww

correct.
grw
correct,
gr

Erg

correct,

gwr
correct,

TEW
correct,

rgr
correct,

} cofrect.

O

APPENDIX. 187
Distance 1,000 yards. Distance 1,000 yards.
ion. Lights sh Report. Observation. Lights shown. Report.
Obserfatmn- Wi RS2 W3 . A7 1 - W1 R2 W3 - grw
2 - G1 W2 G3 - - 2 - G1 W2 G3 - correct,
3 - W1 - W3 . - 3 - W1 - W3 - - rw
4 - R1 - G383 - - 4 - R1 - G388 - -
5 - G1 - RS = - 5 - G1 - R3 - -
6 - R1 G2 Gg3 . .pfcomeck 6 - R1 G2 G3 - -
7 - W1 R2 G3 - - 7 - W1 R2 &3 - - p eorrect,
8 - G1 - W3 . - 3 - G1 - W3 - - '
9 -Gl G2 G3 - - 9 . G1 G2 G3 -
10 -R1 R2 R3 - -] 19 -R1 R2 R3 -
OnserveEr No. 5. Osserver No. 7.
Distance 2,000 yards, _ Distance 1,000 yards.
. 9 R3 - - ggw 1 . Gl w2 G383 - - :
% - g i G:~ RS . . i 2 . W1 - R3 - } COTTect.
3 - G1 - W3 - - ra. 3 -R1 G2 G3 - - rgw
4 - G1 R2 G3 - - rrg 4 - G1 - W3 - - correct.
9 - W1l G2 W3 . - TEgWw D - W1 w2 W3 . - gww
6 - R1 - W3 - - correct. + § - R1 W2 G3 - -
7 - G1 W2 w3 . - Twg 7 - G1 - G 53 . -
8 -R1 G2 W3 - - eorrect. 8 - G1 R2 W3 - - ¥ correct.
9 .- W1 - G383 - .- a* 9 - W1 - G383 - .
10 - R1 R2 R3 - - TT 10 - R1I B2 R3 - -
* First saidr g.
' OBseeVER No. 8.
Distance 1,000 yards. Distance 1,000 yards.
1 - W1l R2 W3 - -
2 - 61 W2 G383 - - 1 -G1 W2 63 -
3 - W1 - w3 - - 2 - W1 - R3 - -
4 - R1 - &3 - - 3 - R1 G2 G383 - -
5 .61 _ R3 - _r correct. 4 . G1 _ w3 - .
i - R1 G2 G¢3 - - a - W1 w2 W3 - - U correct.
-7 - W1 R2 G3 - - 6 - R1 W2 G3 - -
§ - G1 - W3 - -] 7 -Gl - G383 - -
- G1 G2 ¢3 .- . y ¢ w 8 - G1T R2 W3 . -
0 . RIR3 RS . oS 9 W1 - 63 . -
B 10 R1 R2 R3S - -
OsserveER No. 6. OsserveEr No. 9.
Distance 2,000 yards. Distance 1,000 yards.
1 -G¢1 G2 R3 - - ' 1 - G1 W2 G3 -
2 - R1 - R3 - - N £ 3 - W1 .- R3 - -
8 - G1 -~ w3 . .[ comee 3 -RI1I G2 G3 - -
4 - G1 R2 G383 - - 4 - G1 - W3 . -
5 - W1 G2 W3 - - ggw 5 - W1 w2 w3 - | .
6 - R1 -~ W3 - - w 6 - R1 W2 G3 - -
7 -Gl W2 W3 . . gw 7 -Gl - G3 - -
) - R1 G2 W3 . - TW 8 - G1 R2 W3 - -
9 . W1 - G3 - - gg a . W1 - G3 - -
10 - R1 R2 R3 - - rwg 10 - R1 R2 R3 - -
Stcoxp Series, Novenser 13th to 25th, 1911,
FIRST NIGHT—NOVEMBER 13tH.
The weather throughout was fine and very clear. Distance 3,000 yards {with binoculars).
OBseErRVER No. 10. . -
Distance 3,000 yards. Observation. Lights shown. Report.
ion, Lights shown. Report. : :
Obsm;atlon_ W1 e w2 0%3 - - gI; E | - W1 W2 W3 - - correct.
2 -.G1 G2 W3 - - ar -2 - 61 - G3 - - ww
3 - R1 - R3 - - 83 -G1 - RS8 - - comech
4 - W1 - G3 - -} correct. 4 - G1 R W3 - - grr
3 - W1l G2 G383 - - 3 - G1 - w3 - - wr
6 - G1 R2 W3 - - grr 6 -G1 W2 R3 - - grr
Vi - R1 W2 G3 - - ) 7 - R1 - R3 - -} correct.
8 - G1 - W3 - -}correct-. 8 -R1-G2.G3 - -
g - W1 W2 G3 - - ’ 9 - R1 W2 G3 - - rww
10 - R1 - w3 - - wr 10 - W1 - R3 - - rr
11 - G111 - R3 - - correct, 11 - W1 R2 G3 - - rrg .

.
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Distance 2,000 yards
o Observation Li ’
i ation. whts sl OBSERY
i 1 " v yrhts shown. ) ER No 11. APPEXNDIX
H > : E % %\‘:3 gf 3 . _}Repozt. Distance 3.000 vards NDIX. _ -
- a 3 . o e ,000 yards. -
1 i ‘(;, i v és - _} correct. Obserlatwu. Lights shown, Renort OBservER No. 12.
i - - p - gwr . port. ' . : .
50 - Wioo- LSS Y J 81 a3 wEr oA Observati Distanee 3,000 yards. Distance 500 yards.
6 - G1 w2 R R 3 - R1 - ¥3 . - servation. _ Lights shown Observation. __Lights sh
¢ - g1 - ¢ 5 o0 PR 2 SR - S . gi W2 W3 - Report. 1 - w1 W2 W3 ., Beport.
5 - R1 - R3 . - 5 . Wi G - 2 - G2 w3 . . 2 . RI - - -
13 - G1 - ®ms . '%CDITect_ 6 - G% gg G3 . - i " R1 - R3 - - 3 - R1 W2 gg -
. R1 @G =® - - . il . 2 W3 - L o - Wil - G - 4 - R1 G2 - -
11 2 G3 - R1 W2 @& correct. 5 3 - - = 2 G3 -
- G1 R2 W3 -J § g1 VP gs - o 5 - W1 62 G3 - 5 -Gl - R3 -
3 - - gwr 9 . Wi w2 w3 . . 6 - G1 R2 W3 . Ao 6 - G1 W2 R3 - -
Distance 2 10+ - 2 &8 - . ! - R1 W2 - ¢ _correct. 7 .61 - - - p correct.
ance 2,000 yards (with bi R1 - 8 G3 - - w3 -
] yards (with binoculurs), 11 . G1 w3 - . 9 - G1 - W3 - 8 .1 R2 W3 -
1 - Wi w2 ows - -~ B3 . S oW1 w2 g8 - i g .81 - G3 Do
a R2 - correct, Distane ) - W3 . - W1 R2 oo
5 S w1 - m3 . 4 F istance 3,000 yards (with binocul i1 -Gl - R3 - - n ol w1 - R3 . -
+ - R1 - - 1 - W ars). - -] 8 - -
r - Rl - R3 - - 5 Wl W2 W3 . . ’
6 - RI NS correct. 3 a1 - &3 - ) ' Distance 3,000 yards. Osserver No. 14
O 61 R2 w3 . . 4 - G1 R2 X3 - W1 w2 Wi .- Distance 3,000 yard
5§ -Gl - R3 - . grr 5 - 61 - ws o oC S-S ¢ S ) 000 yards.
9 - G1 - 3 - - — - 6 -G1 Wws: w3 . . 3 -61 - ) - W1 w2 W3 .
10 . G3 - correct - 1 W2 R3 4 R3 - - 0 w - eorrect
1 -G1 - W3 ) ’ ! -R1 - R - - p correct = -Gl R2 W3 - 3 ’ 1 G2 R3 - - ’
1 - 31 W2 RS ) " gr 8 - R1 G2 3 - - ' o - G1 - W3 X -Gl G2 G3 - wre
) - - ggr 5 I R1 Wz a3 . . 6 -Gl W2 R3 - ¢ ¢+ - R1 - W3 . ;
Distance 2 0 lwl RS A TAEE * SN i 5 -Gl G2 W3 - [ coreet.
ce 2,000 yards, (with binoculars) 1 . W1 R2 B3 - - 8 -R1 G2 G3 S ; - 61 - G3 L
1 - W1 w2 w3 ' 2 63 - 9 - R1 W2 G38 - - TRl g W A
§ - G1 R2 W3 - - correct. . %0 - W1 - - R 3 . - 9 - R1 G2 W3 - : correct.
" - % 1 W2 3' - -} grr Distance 2,000 yards 1 - W1l R2 G3 - ) lb i %i - w3 - . rw
£ - R1 G2 G3 . .J¢ 1 - W ' | i 1 . o, 33 -
9D - “vl p S - - rrect. 1 W '2 W 3 _ - D- . 1 - R 1 "va - con'ect.
6 L a1 R_z g 5 0 1 arg g - % } Ws o3 o istance 3,000 yards (with binoculars). G3 - -
To-g1 - Wi R SRR I SR, | Distence 3,000 yuis.
9 D w1l o % g -~ correct. g - gl . —_ RmR3 . . 3 - e1 @ > g g T 1 . W1 W2 w3 - -
10 = (-.} 1 - G ¥ - - n . G 1 A 2 R 3 - N 4 - R 1 _ "‘73 - “'3‘ - Wl R 2 3 . B cOrrect.
11 - G 1 \‘T 23 R ‘.: - - W S 1 —_ G 3 - . LOrl‘ect, 5 - G. 1 G_ 2 W3 - = * - Wl — R 3 . wr ~
: = 3 . IR - R1 - Y . 6 N - . 4 - R _ -
: correct. 9 R3 - . G1 - G 3 - 1 R3S -
) 10 - ](;}{, 1 - R3 . - 7 .R1 - W3 - - correct. g . R1 W2 G3 - °
Distance 1,000 yards, 11 .G % g 2 G3 - - g T R1 G2 W3 - - 6 . g, 1 &2 G¢3 - -
:1,_ i %{1 w2 w3 . . > W3 =/ 10 ) %-i B g3 - - § - G i R_g gg - - p corvect.
s . 1 - w3 . . SES Distance 2,000 yards 11 - R1 W2 - - 9 - G1 - G3 - -
1 G 1 — R 3 = ¥ 1 * - G 3 - -J 10 - G 1 =
+ - R1 - R3 - ) - w1l w2 w3 : 1 - G1 W2 w3 - -
& - G1 w2 _',’" - - I ot - G1 R2 W: i 'W Di w2 R3 - .
6 - W1 R2 B3 - - comec 5 TRl we g3 . - Distance 2,000 yards, . 2
: . R1 W2 63 . | 4 -R1 62 G3 . - 1 - W1 W2 W3 - 1 Distance 1,000 yards.
s 81 g5 o 5 ¥l R2 63 o : I Ri W2 &3 . .| 1 - W1 W2 W3 -
10 SR1 G2 G3 - - come 7 - 61 - R3 . - i . W1 R2 63 - - 3 - G1 - W3 - -
1 - G1 R? Wi - - ¢orrect. S - G1 - W3 " - correct. - G1 - w3 - T 4 - G‘l - G3 .- .
- 61 -7 w3 . . grr 9 -R1. - R3 - o - W1 - RBS3 - ) - -R1 G2 G3 - - {
3o - ey 9 - WL - R3 . . 6 -Gl W2 R3 gy 5 - W1 R2 @3 - -
10 - G1 - G 3 - - 7 - 61 _ G 3 - - b correct. § . G1 W2 R3 - ) :
Distanc 1 - 61 w2 T . 8 - RB1 - T i - 61 - R T p corvet. 4
ance 1,000 yards. 2 B3 - - 9 .Gl R3 - . 8 Rl W2 G g - - l
I - WL w2 ws . Distance 1,000 yar 0 - RI G2 g g . 9 - WI - RS - - -
- - G1 - w3 B wwr 1 .- W1 000 yards. 11 - Gl R 5 . - 10 - Rl - R3 - . l
i - G1 - . - or 2 - W1 w2 w3 - . 2 W3 - - 11 .¢1 R2 W3 - -
4 - R1 G2 G o 5 &7 5 . g1 - R3 - -1 com . -
5 - W1 R2 3 - - _ R3 . . orrect. Distance 2,000 yar
G e 2 G3 - - ‘_1' - R1 - R yards. OBserVvER No. 16
7 @1 P ORE - 5 -Gl w2 na o oot - A S Dista -
8 . R1 wa g ?} . . correct. 7 - }1’1 R2 G3 . . 3 T3 i 1B{rg' w3 . . 1 W nce 3,000 yards. |
9 - W a9 - - 1 W2 @& : 2. G3 - . 1 W2 w3 - -
S ¥ - RBR3 . . S - &1 - a3 . . 4 - Rl G2 G3 - 2 - Wl G2 R3 correct.
1 0 G1 Re wh . s . o1 &2 oo comect 5 - WL R2 G3 - - 5 . &1 G2 G3 - . og
, 1 R2 W3 rw o o1 p: %3 - - ' 6§ -Gl - R3 : 4 - R1 - - - 88 )
. - - - - - - - 6 - = - -
1 Distance 500 yards. * First said r w, 9 - ‘I%,.i - % g . ) 7 - g i _ ‘%’g . - g N 1
- W1 w2 . - : 10 - G1 - B " 8 - R1 G_" - '} correct
g S R1 - g’g . 1 - Distance 500 yards. 11 - G1 W2 g g - ) 9 - G1 - gg ) i
i % i w2 G3 - 'j correct, - gl W2 W3 T %2 Wi - G3 - i w
4 , > - - 2 . 1 -9 ] . - - correck.
FE G1 G.. g 3 - - rgw 2 - R1 W2 Iéiﬁ oD Distance 1,000 yards. R1 W2 €3 - - 71w
- - - = - = - - 1 - , . e
7 le1 v 1} correct. 5 el 7 g3 - - 2 . ¥ Ra 2 1 Distance 2,000 yards.
(S) - G1 2 w3 N - gr "; - G1 W2 R g - - 3 - G1 - Rg . 2 : g% g% w3 - - correct.
o &1 - @3 - - grr D61 - wa . L] ome 4+ R1 _ R3 - - 2 oogr R BT
1 oy BP g oo, Ve 5 Gl B2 Ws o 3. g1 W R3 « - i1 - R1 - NS T 1} comen
- L - - - - i - --W1l R2 ' 5 " - - -
B3 - '} correct. 10 - W1l R2 s - - 7 - R1 W2 G3 - -p corect. (:; RI W2 G3 - - rw
: - 11 - 2 G3 - - 2 G3 - . - R1 G2 G
w1l - 8 - G1 7 3 - - T
R3 - - 9 - G3 - . { .31 R2 W3 g
J - R1 G2 B - A
10 2 .63 - - -G1 - R3
- G1 R2 9 <
11 ~- G1 2 W3 - - - G1 - G3 -
- W3 - . 10 - G1 - W -t correct,
. 11 -G 3 . .
1 W2 R3 - -J .




190 DEPARTMERTAL coMMiTIEE-ON SIGHT fHsTd! \PPENDIX, o 191
Distance 1,000 yards. Distance’ 1,000 yards stanc
Observation. Liphts shown. Report. Ob . yArE Distance 2,000 yards. OsszeveR No. 16.
1 W1 o W2 W3 - N servation. Lights shown.. . Report. Observation. Lights shown. Report. : . ‘
1oy we W8 - 1 - W2 W1 W3 . A 1 - W2oWl W - ) Distance. 3,000 yards. -
3 61 - 63 - i 2 - G 3 - w3 - . 9 . G2 - &3 - . Observation. Lights shown. . Report.
4 - R1 G2 G3 - - 5 - g2 o &3 - 3 -6G2 - R3 - - oW T Ny oL ot
5 - W1 R2 G3 - - ¢4 - R2 , - - 4 - G2 R W3 -. - = - W 3 - - wr
6 - G1 W2 B3 - -} correct. 3 - W2 31 63 - - 5 .62 - W3 - - 3 .G2 G1 G3 - - gg
7 .61 .- R3 - 6§ - G2 W1 R3 - .}corect 6 - G2 W1 RS - -} correct ¢4 - R2 - W3 - - corect
$ -R1 W2 G3§ - - s . g% 1 fég - 7 -R2 - R3 - - g - gﬂ G1 W3 -. - gw
9 .- W1 - R3 - - : = G3 - - 8 -R2 G1 G3 - - - G2 - 63 - - =
o . R1 - ®s oo 9 - W2 - R3 - . 9 . R2 W1 G3 - - 7 - R2 -~ W3 - - correct.
1 -Gl R2 W3 - - 1 B2 g 22 1 w2 - R3 . - 8 -gz v 3o v
A - 2 - . _ g I - a - i . - H
- T . 3 g m - W2 R1 G3 - - o 1% o g5 1 (}eomet
Weather throughout fine and very clear. 1 w2 ' o i
- - - - - W - - . - i :
O N 10, ! S W i gg : -1  Distance 3,000 yards. ) ) . Distance 3;000 yards (mth binoculars).
OHSEEYE 5 T W Rl G3 ) 1 - W2 W1 W3 .-
istance 3,000 yurds. 1 T R - - 1 . W2 W1 W3 - - correct. 2 - G2 R1 W3 - -
- - - 3 - - o By . = - - - . - - correct. - - 21 3 - -
3 . R2 - ®m3 . ., 5E7 6 - 23 &1 %g - -} correct, { -R2 Gl GB8 - - rg _ 5 - W2 R1 G3 - -
é . "Vz - G 3 . _} correct. 8 - G- ; _— R 3 - - bl - W2 Rl G 3 - - wwg "6 - G’ 2 =" R3 - ' . }correcb.
- G : - - gWwr TG _ -GS = - - -R2 - - -
7 - R2 W1 G3 - - correct. }? . gg w1 gg - B 8 - R2 = R3 - '} correct. 9. - W2 - R3 - - K
8 . g2 - w3 - ) gr : L - -J 9 - W2 - R3 - - w 10 - G2 - G3 - -
3 . W2 W1 .G3 - . rre . o _ - i -G2 - G8 - . - ¢ 1- - 62 Wi R3 - -]
0 -R2 - W3 - - rr Osserver No. 11. n .62 W1 R3 - 1} cormet o
11 -G 2 __ R 3 - _ correct Distane ) e Distance 2 000 yarﬂs (With binoculars).
. - ance 3,000-yards (with bi . . : :
) yards (with binoculars). Distance 3,000 yards (with binoculars). 1 - W2 Wi W3 -
. " Distance 3,000 yards (with binoculars). 1 - W2 W1 w3 . . 2 -R2 W1 G3 - -
1 - W2 W1 W3 - - rrr s .Gz 61 W3 - - 1. - W2 Wi W8 - - 8 - W2 R} GB8 - -
2 . W2 G1 R3 - - correct. 3 - R2 - R3 . . 2 W2 el e 4 - G2 .- W3 - -1 -
3 - .62 G1 G3 - - wgg + - W2 - G3 . -} comect. 3 .62 @61 G 5 - w2 -. B3 -
4 SR2 - W3 . . cr 5 - W2 61 .63 . - .. * - G-; G_i W3 - T 6 - G2 W1 R3 -  -pcorrecth
5 - G2 G1 .W3 - - ggr 6 - G2 R1 W3 . . S T 4a - a8 . -t ocom T - 62 .- G3 - -
g lé: - @3 . g 7 - R2 W1 €3 - -J 6 - G; - G38 - -} correct. 8 - R2? - ®R3 - -
7 -R2 - W3 - -} correct 8 -G2 - W3 - - gr 7. -R2 - W3 - - 9. - G2 - R3 - -
§ . R2 G1 W3 - - : 9 - W2 WI GS - .7 | 8 -gg G1 g3 - 0. - R2 G1 G38 - . -
lg - %_% - 23 - - gr }2 - g’ g‘ - R’g - -} correct, 10 . We 1 Gg T 11 - G2 R1 W3 - -
. W2 ‘63 . . - G2 - - . A - : L
11 - R2 W1 G3 - - r rgg SRR vies - ) . . Distance 2,000-yards-
- Dsta.n 2,000 . - 2 ‘ - '
Distance 2,000-yards (with bmoc.ulars) . v ; ‘;El o 3yards Distance 2,000 yards. ;‘ - g‘.’. “El gg - -
1 - W2 W1 W3 - - correct 2 - G2 G3 - :7 1 . W2 W1 W3 - ) 3. -2 - "R3 < -
2 G2 5 G3 - - aw 3olGa I oRs 1ol 2 ;B2 WL &Y - 5 D G2 wi RS .-
3 - 62 = R®3 .- - 4 - G2 R1 W3 - - 3 - W2 R1 G3 - - - g2 WL B2 :
: 1 é2 m1 W3 . '} correct. 5 G2 o ws oo i . Gs - W3 . . 6. - W2 R1 G3 - _ -} correct
5 - G2 - W3 - - gr 6 - G2 W1 R3 - -} correct. 5 - W2 - RS - - . 7 - R2°W1 G'3 .. -
6 - G2 W1 R3 - . 7 -R2 - RS .- . 6 - G2 W1 R3 - -} comect & -62 = G3 .- -
7o - B2os B3 - et § -R2 G1 G3 - . 7 - G2 ~ G§ .| 9. - Rz G1 &3 .-
8 - R; Gl G3 - - e 9 - R2 W1 G3 - - 8 .R2 - R3 - - 10 - G2 R1 W3 - -
A - - Nl we R 4 S o 82 s B oo @2 on W
- - - - g o - = - - - - ’ 3 .- - » "'-. b} .
11 - w2 R 1 63 - - comect, 1 @3 - 1 - G2 %1 w3 - - Distance 1,000 ‘yards.
"o OsservER No. 12. - ; A - w2 wi w3 -
. - o 1 5 . G2 - -
. Dnstan(:r 00(?‘ ;:;r% (w;th bmoculars) Distance 3,000 Js (mth binoeulars), Dnstance.‘.’s.ODO :?'a?‘ds (with binoculars). 3 . g s . gg - .
5 - R?; w1 'gs - 1 - w2 W1 W3 - 1 - w2 wi W8 .. - ¢ ooRrP oS
'3 . W2 R1 63 - - 2 - 62 G1 W3 - . 2 - w2 - R3 - - 5. - W2 ORI Z3 - o
4 - @8 - W3 . . comet 3 - R2 = R3 : - 3 .62 - R3 - - 85 - G2 W1 RS - - comech
5 . w2 - RS3 . . ¢ - W2 = G3o. - ¢4 - R2 -~ R3 - - r -6z - B3 - -
6§ -G2 Wi B3 . -J 5 - W2 G1 @3 - . 5 - 62 W1 R3 - . § -R2 W1 G3 - -
7 - G2 - G383 - - . E - G2 R1 W3- . .}ecorrect 6 - W2 R1 G3 - - correch 9 - W2 oo B3 -e-
i " Ba - 53 gw 7 - RrR2 W1 G3 - - 7 - R2 W1 G3 - - 10 - R2 = R3 -~ -
9 . G2 = R3 . - 8 - G2 - w3 . - 8 - G2 - .G3 .- - m. -62 R1 W3 - =
I . G2 R1 W3 . . o - R2 - W3 . o n . @2 - W3 . ] THIRD NIGHT—NOVEMBER 157H.
Distance 2, 0'00 yards, _ ] ' : : Weather throughout fine and clear.
1 - W2 Wi W3 . - ] “]?;mv‘?f 000 yards. . D{St-'i_l}_f‘-%rl,ogp__j_'altds. OsservEr No, 10.
2 - w2 '+ R3 - -1 a . G2 B 1 gg’ ool B 1 - W2 Wl w3 - 0 . Distance 3,000 yards (mth bmoculars}
i : g’% - : %g = - b correet, 3 -R2 W1 G3 - ) g - gg — w3 - - 1 - W2 W3 B']. - - WWW
‘.). - - - 4 - R®° Gl G3 - ) - - = @3 - - 2 - R2 —_ G'l - -3
5 . G2 W1 R3 - . - P 4 . R2 G1 G3 - - 3 G 9 i 3 : roorrect._
6§ - W2.R1 G3 . O wwg AR S S S 5 - W2 R1 G3 - - - T I8 2wl g
g B g’g , Wl g 3. - - wwg v - G 5 7 : W3 : : ; correct. 6 - G% “rl R3 - : p correct, 3 - GE R3 'G"l : - ggrw
5 1IR3 g1 Gg . feomeet 8 -R2 I R3 . . & D R2 wigs o iR R wia D e
2 - 9 - W2 - Rm3 - . - 2 W, 3 -, C 7 I W2 R3 W1 .. - rrw
0 - G2 B1 W3 - - gwr 10 - G2 'y 9 -+ W2 - R3 . - 8 - G2 - G1°
n .-62.* W3 - - gr 1 - G2 '151 5.0 0 :R2 = R3 - - 5 - W2 G3 W1 - - c:?it
- - 11 = G2 B1 W3 - - 10 -R2 R3 R1 . . rrw
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Distance 3,000 yards (with binoculars). Osserver No. 1L OmservEr No. 14 - FOURTH NIGHT—NOVEMBER 16.
Observation.  Lights shown. Report. . tono ' Dist: ar
servation ightsa s por Distance 3,000 yards. istance 3,000 yards. Weather throughout fine and clear.
o g
1 - R?® - wi - A . . Observation. Lights shown. Report.
9 . W2 - G1 - - QObservation. Lights shown. Report. s P
5 - R 5 _ R1 - . 1 . W2 W3 R1 - M 1 - %r?; - W1l - - eorrect, Opserver No. 10.
4 -G2 - R1 - - 2 .R2 - G1 - - 2 - W2 - Gl - - wgg Distance 3,000 yards.
5 - G2 W3 R1 - -| 3 .@2 G3 R1 - - SR T %1 1) comeet : . ’
6 _.R2 &3 R1 - _ correct. 1 . G®° _ wil - . . ‘% - G 2 = Wil - . . Observation Lights shown. Report.
= w2 w3 R1 - i 3 . G2 R3 G1 - _ ¢ correct. ?; - % 5 V3 R1 - - wr 1 - W3 w2 w1 - - correct.
8§ - W2 G3 W1 . . 6 - R2 -~ W1 - - > wa %,3 R1 . - rr 2 . W3 R2 G1 - - wwe
9 - G2 G3 W1 . - 7 - W2 R3 W1 - - foTwe 3 R1 . - correct. 3 - ws - RmRi . .
10 . R?2 R3 Rl - - 8 - G2 - a1 - - 0 - b 2 G 3 w1l - - wWw n . R3 - R1 - -} correct.
9 - W2 G3 W1 - - wgr 1 g3 g3 Wi - - gv 5 - R3 W2 G1 - - wrg
10 -R2 R3 R1 - - correct. . = - rr 6 -R3 G2 G1 - - r
Distance 3,000 yards. 7 -G3* R2 W1 - - wr
1 -G2 G3 R1l - - ggw : \ Distance 2,000 yard 5 - g - BRI - - v
o R - R1 - - ‘rw . Distance 3,000 yards {with binoculars). N ce =00 yaras. 9 - G3* - G1 - - —
3 - G2 - Wl . - . G2 1 - w2 - Gl .- - 1 -G8 - Wl - - gr
i . G2 ms 61 . . gwr 82 8% 310 ] ! > lGa2 ws wi . .feomsch 1 - G3* W2 R1 - - wr
- : ) = - - ' - ) _ .
:‘; - :TRV.E G 3 "‘}g} - - . (ﬁ-r:; i - g g R_3 ‘g% . .- ! i ) %,.; G_3 g’ i rr * In tlli;: sml-Ics two rlccolrdcrs and three ohservers failed in
- 2 - - . 3 R 2 - . i 5 - - mast eases to distingnish these ¢ . The thind le
7 - G2 w3 W1 - - gWT 5 . W2 G3 W1 - . 1 ] - G s w3 G1 - - who was using l)ilmlcul:ltrs,“ittl):r (I:ﬁ)l:s&] th:gn. "l-‘t lﬁgo{:c:::l’
8 - R2 G3 W1 - - T ww 6 . R2 - W1 . _ r correct. i 9 -R2 R3 G1 - - & correct. assumed that in these cases the green was not really visible to
9 . W2 _ 1 - 2 T ot i p r ] 7 - G2 - Wi - - the normal unassisted eye, and failure to detect it has not
g 7 G2 W3 Wi - :
10 _R2 RS RI1 - ] rraw 8 T R2 ¢33 WI . ) S - R g _ R1 - . been counted as a mistake.
_ * Observers and recorders all agreed at this distance that lg ) }{,Vg R_ 3 % i ) i " 13 : gi g, g % i Do L(.'t‘l"rtlact
the middle light looked much dimmer than the other. It has - = - >, Distance 3,000 yards.
thcﬁlfmie lﬁeen assumel that this observer failod to see the 1 w3 W2 Wi .
middle light. : , - = - - rrr
7 Distance 2,000 yards. I 1 GD;staxi;e;,OOO yards. g - g’g g _3 g i - - rgr
. . - Gl - - - = - -
Distance 2,000 yards. 1 - W2 R3 W1 - . correct 2 - W2 -~ RI1 - .T 4 - R3 - WI1I - .
1 - W2 R3 W1 - - www 2 - 62 W3 G1 - - grg 3 -R2 G383 G1 - - 5 - 63 G2 W1 . oot
s . @2 W3 €1 - - 3w - W\ 4 - G2 - W1 - - ¢ -83 - @1 . .
Cwas o -R2 - - - ; 5 - W2 W3 wi - - - - w1l - -
3 ¥y - @10 feome 5 -62 - RBR1 - - | ; 6 . R2 W3 G1 . .[ecoreeh 8 - R3 G2 WI - - wgw
5 -62 - R1 - - 6 - R2 G3 G1 - - ¢ 5 7 - G2 - G1 - - 9 - G3 - W1 - . |gr
6 R2 G3 G1 r 7 - W2 R3 @1 . .fO% | 8. - G2 R3 WL - - 0 - W3 - G1 - - =
- R2 - rgw 2 | : g
) > - _ 3 - G2 - w1 - - 9 - w2 - G1 - - 11 - R3 W2 G1 - - ww
; g- R3 G1 wWwE 9 G2 G3 G1 : 10 R2 R3 R1 J :
- 2 =~ W1 - - correct. i} 5 . . ! ) = - T
9 -G2 G3 G1 - - ggw 0 - R2 RS R1 - - | | : i
10 _R2 R3 R1 - . Iew : Distance 3,000 yards (with binoculars).
OBservER No. 16. - 3 - - :
OsservER No. 12. ' % . gg gg gi .. cmref.t'
Distance 2,000 yards (with binoculars). . _ Distance 3,000 yards. 3 -3 - R1 - - c()g;T%ct
: , Distance 3,000 yards (with binoculars). ' . - o
1 - W2 - G1 - - , 1 - R2 - w1l - - correct é W G1 - B rg
2 ..G2 W3 W1 . - 1 - W2 W3 R1 - 2 . W2 - @1 - - ww 5 - W3 G2 @1 - - correct
p correct. o - R _ G . B a p 6 - G3 R2Z2 W1 - - rr
3 - R2 G3 R1 - - 2 2 1 3 -R2 - R1 - - . g
4 - w2 - R1 - - 3 .G2 63 RI1 - - 1 @ - wi . .Jeomet 7 - BsTW2 61 - -
5 - G2 W3 G1 - - gww 4 - G2 - WI . . 5 - G2 W3 R1 - - wr g - G'r3 ol W1l - -} correct
6 - R2 R3 G1 - ] - G2 R3 G¢1 - - P -R2 G3 R1 - - rr - W8 w2 G1 - -
7 - G2 - W1 - - 6§ - R2 - W1 . .fcomeh 7 - W2 W3 R1 - - wr v -8 - wW1- - rr
8 - R2 - R1 -  -% correct 7 - W2 R3 W1 - - 8 - W2 @3 W1 - - ww H - 63 - R1 - - coect
9 _WE c3 R1 - - g - %g G._3 %}_ - - 9 - G2 G3 W1 - - gw
10 -R2 R3 R . - - 2 - - 10 -R2 R3 R1 - - t.
10 - R2 R3 RI1 - - eorree Distance 2,000 yards.
. - i - W3 W2 W1 - - correct.
Distance 1,000 yards. Distance 3,000 yards. Distance 2,000 yards. 5 . @¢3 R2 W1 - - g .
1 . G2 W3 61 - - gww . 1 - W2 — Gc1 - . ' 3 - R3 W2 G1 - - wwg
5 . W2 - RI - - comet. 1 gz 63 B - > 1 G2 ws wi . .Jcorrech 4 -R3 G2 Gl - - wgg
3 -R2 G3 G1 - - rgw 3 i R 3 -R2 G3 R1 - - rr 5 - W3 R2 G1 - - wwg
- 2 _ .. , - = = - - . < - - - -
Pl We ws wi oo ¢ - G2 RS G- - 5 &> ws g1 . - T 163 - WL D} ecomet
6 - 2 2 W3 G1 - - g . BT; G3 g}. 7} correct. 6 - R2 R3 G1 - -} correct g - %,3 - R1 - -J
7 - G2 - G1 - -} correct. e _ ao W T T - G2 - W1 - - - W3 - R1 - - ww
8§ .G2 R3 WI - - 7 -8 W8 Wl o $ -.R2 - RI1I - - 0 -G3 - GI - - gw
lg . W2 - G1 - . 9 - W; 61 - - 19 - W2 G3 R1 - - oggr 11 - G3 W2 R1 - - correct.
- R2 R3 R1 - - . 5 T ) N 0 -R2 R3 R1 - - correct.
10 - R2 R3 R1 - -J ct.
7 , ' Distance 2,000 yards (with binoculars).
Distance 500 yards. . Distance 2,000 yards. Distance 1,000 yards. 1 W3 _‘:ra: i::l 1 binoculars)
Z‘l) - G g G3 R1 - 1 - W2 R3 W1 - f‘l} - E W3 G¢1 - O 3 - R3 - R1 ) :} _correct.
,-c - R'-l -_ Rl - - 2 - G.2 W3 G‘l . . -t - -‘V'-J - Rl - - 3 - R3 '“Tg G’l - - W“"g
z . gg R:-3 gi . . 3 . W2 - Wi - B :; - ga.'g G3 G1 - - 4 - R3 G2 G1 - - rgw
4 - 9 - - 4 . R®2 _ G1 - N 4 - 2 - w1l - - 3 - G3 - R1 - <
8 . W“.?; ¢3 wr.oo > correct 5 - 62 - R1 - - o -W2 W8 WL - - orrect 6 - G3 w2 RI1 - j
g . g 2 - gi i L. . 6 RS2 G3 G1 . .[ corect '(75 - g;’; W3 g i - - y 7 - G3 - WI1I - -} correct
- 2 - - 7 - W2 R3S 1 - . ' - = - - - B - G3 R2 W1 - -
8 - R2 G3 W1 - - g . go - $1 0 g8 - G2 R3 W1 - - 9 -G3 - G1 - -
9 - W2 _ G1 - . 9 . go G 3 G1 . . 9 - W2 - G1 - - 10 - W3 R2 G1 - - wwg
1 - R2 B3 R1 . - 0 . Rz B3 BRI . . 1(:) - R2 RS R1 - -J 11 - W8 - R1 - - correct
. 5200 N
N
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Distance 1,500 yards. ]- I:)[;st;mce]l,auu yards. Distance 1,500 yards. Distance 1,000 yards
. S er o+ " - - . " . i g . . ) H S
()bseri'atlon.. “rglah%s.r leow‘l{; - ) Report. _ 0 )_er\l 1tion W 31:, 1{%; 10\\;1‘:.‘? L. A Report Obsari'atmn. \\'Iélgh'i{% r:’ho“%l‘; 1 - Report. Observation. rLights shown. Report.
a . @3 - G1 - } correct. 2 . G3 - R1I - - ; s . @3 - G1 . - oo w2 WS w9
3 -6G3 - RI - - 3 - W3 R2 G1 - - ' 3 .63 - RI1 - - 5 &5 - ®m1 . -
4 - G3 R2 W1 - - grg 4 -R3 - R1 . - : S 83 8 w1 o oo 3 -€2 - Bl - .
5 . G3 - W1 - - N 5 - G3 R2 WI - - | s ada3 - Wi - B2 o Bl -l correct.
6 - G3 W2 R1 - } correct. 6§ - G3 - W1 - -} correct ; 6 - G3 W2 R1 - - ect poo- g2 w3 Bl o-e -
7 - R3 - Rt - - 1 7 - G3 w2 R1 - - 7 . R3 - R1 - - ¢ correct. g - W = Rr§ G1 - -
8 -R3 G2 G1 - - correct S - W3 - R1 - - ‘ 8 _R3 G2 G1 N - . - R; w3 G1 - -
9 . R3 We GTI . -J comet 9 - R3 G2 G1 - - : s . R3 W &1 . . 8 - G2 - Gl - -
v - wWs$8 - R1 - - rr 0 - G3 - 61 - - ! 1 . wa - R1 . . o Ié; IGL; %i - - rgw
11 - W3 R2 G1 - - correct 1 - R3 W2 G1 - - ; 11 - W38 R2 G1 - - 1 - 62 - w1 - } correct.
Distance 1,500 yards. - OsservER No. 12, OsmserveEr No. 16. Distance 1,000 yards (with binoeulars),
}) - gg E% g:}l_ - I Distance 3.000 yards. Distance 3,000 yards. 1 - G2 W3 G1 - - correct.
5 . W3 R2 G1 . - 1 .. W3 w2 wi - - - g’g w2 Wi - . ww 2 - W2 - R1 - - comect®
_ a - U comr 2 . W3 R2 G1 - - - G2 W1 - - wg 3 - R2 G3 G1 -
4 - 3 - w1l - <L correct. 3 w3 R 1 3 - R3S - R1 - - 4 - &2 - W1l - -
5 - W3 =, R1 - - 1 C RS T R1 i _ } correct. 4 - W3 - G1 - } correct. 5 - W2 W3 wi - -
6 - G3 W2 R1 - - A e R 5 - W3 G2 G1 - - gg 6 - R2 W3 G1 - -
7 - 63 - Gl - - p R3 @2 G1 6§ - G3 R2 W1 . - 71 7 -G2 - G1 . [ corcel
S - Rg - R]. - - wr 7} R GS* R; .‘v1 _ : rw 7 - RS W2 G] - - “'“'g S - G:_); R3 ‘Vl - -
9 - G3 o Bl - '} correct. S . G 3% R - - r 8 -G8 - W1 - - §8 9 - w2 - &1 -
L & o $1 0 . 9 . G3* - G1 - - ggg 9 - W3 w2 @1 - - ww 0 - R2 R3 R1 - -
11 - 2 _ _ grg 10 T GaE wi . - £ :’v 5 }g - g, g - E’} - - TY * Second attempt.  First =id gr.
Distance 1,500 yards. 1 - G3 w2 R1 - - wr correct. T
1 . W3 W2 W1 - } * e nole oh i._ 193, Distauce, 2,000 yards. . Osserver No. 11.
n g3 - R1 - -} correct. . 1 - W3 W2 w1 - } Distance 3,000 yards (with binoenlars).
: . w3 R2 €1 . . Distance 3,000 yards. > . m3 o ®i . .Jecowect 1 - W2 W3 W1 -
4 - R3 - RI1 - - comrect® 1 - W3 W2 w1 - 9 : 3 - R3 W2 G1 - - rww 2 - W2 G3 R1 - -
5 -G3 R2 W1 - - gww 2 . W3 G2 R1 - - 4 - R3 G2 G1 - - . 3 - 62 G3 Gl - -
€ -G3 - WL . - 3 -G3 G2 G1 - - , 5 - 63 - R1 - -}“’"‘e"t" 4 -R2 - W1 . .
T - G3 W2 R1 - - 4 - R3 - WI - - i 6 - G3 W2 R1 - - wr 5 - @62 G3 WL - -
8 - W3 - 1 - - ) " 5 - G3 G2 W1 . - 7 - G3 - w1l - - correct. G . G®@ _ G1 - _p correct.
9 . RS G2 G1 . .[ vorres 6 - G3 - G1 - - comect 8 - G3 R2 W1 . . rw i - RZ - Wl .- -
0 -G3 - G1 - - T - R3 - Wl . . 9 -G8 - G1 - - s -R2 G3 WI - -
11 - R3 W2 G1 - - 8 - R3 G2 W1 - - 0. - W3 R2 G1 - -}comzct- 9 - G2 - .Wl . -
* Pirst said wr., 9 - 6G3 - W1 - - n -ws - BR1 - - }2 i }f% W3 g % -
10 - w3 - 61 - - - = - - TEE
Onserver No. 11 11 . R3 W2 G1 - - Distance 1,500 yards. . o
- N . 1 . W3 w2 w1 - A Distance 2,000 yards (with binoculars).
Distance 9,000 yards. Distance 2,000 yards, 9 - R3 W2 G1 - - 1 - W2 w3 W1 - -9
1 - W3 w2 w1l - R 1 - W3 w2 w1 - ) 3 - W3 R2 G1 - - 2 - G2 - W1l - -
5 . W3 BR2 G1 - - 2 . @3 R2 W1 - - 4 - 63 - WI - - 3 -62 - GL - -
8 -ws - RBL - -|_. .. 3 - RS W2 G1 - .- 5 - w3 - RI1 . . + - R2 G3 G1 - -
4 - R3 - R1 - - i 4 - R3S G2 G1 - - 6 - G3 W2 R1 . - L correct. 3 - W2 R3 G1 - -
5 . R3 W2 @1 - . 5 . W34 R2 G1 - R 7 - &8 — G1 - . 6 - G2 W3 R1 - - t correct.
6 -R3 G2 G1 - 6 - &2 - "R1 - - + correct 8 - R3 - R1 - - 7 - G2 - Rl - I
7 - G3¥ R2 WL -  rw 7 - @G3 - W1 - - 9 -63 - RI - . § - R2 W3 GI1 - -
s - G3F - R1 - r 3 - R3S - RI - - 10 - R3 G2 G1 - - 9 - W2 - R1 - -
9 - G3* - G1 - - Iy 9 - W3 - R1 - . 11 - G3 R2 W1 - - 10 - R2 - "R1 - -
10 - G3* - W1 - - w w - 63 - G1 - - : 1@ - G2 R3I W1 - )
mw - G3* w2 R1 - - wr i - G3 W2 Bl - - FIFTH NIGHT—NOVEMBER, 177s. .
* . . 12,
Seé note on . Opserver No. 14 Weather thronghout fine and clear. OnservER No. 1
L o Distance 3,000 yards (with binoculars}).
. OpservER No. 10 ; yi
Distance 3,000 yards. Distance 3,000 yards. . . 3 -
1 . ws w2 Wi - ) o o« Distanee 3,000 yards. 1 - W2 W3 w1l . -
) 1 - W3 w2 w1 - - correck. ro 2 - W2 G3 R1 - -
9 . W3 ¢2 R1 - ] o . G3 G2 W1 - A . 1 w2 W3 Wi - - correct. 3 5 G3 G1
3 - G3 G2 G1 - - 3 -R3 - RL - -1.. 2 - W2 G3 RBR1 - - gr 1 - R2 wil - -
4 -R3 - W1 - _ 1 W3 - @1 - _}correct. 3 - G2 G3 G1 - - gy - ) Qo G_'l Wi ) .
5 - @3 @2 Wi - - 5 - W3 G2 61 . . wg ¢4 - R2 - WL - - wr 6 - Ga - 61 - - 6.
6 -G3 - GI1 - -} comect 6 - G3 R2 W1 - - rw 5 - G2 G3 Wl - - gw 7 R2 - wi . . %
7 . R3 - Wi - . ot i o : 6 - G2 - G1 - - -correct. ¢ . 7 - T
7 R3 W2 G1 - - correct. = S - R2 G3 W1 - -
8 -R3 G2 W1 - - s .G3 - W1 - - w ¢ - RBR2Z2 - WL - - rg 9 G2 w1
9 . @3 - WL - . 9 . W3 W2 G1 - - ww 8§ -RBR2 G& W1 - -- rr - ws - GI1 - -
0 - W3 - G1 - . 0 - R3 - W1 - - o &2 T 1 0 () eome i1 - R3 W3 G1 - -
11 . B3 Wwa G1 R - 11 . G383 _ R1 . _} correct. 10 - W2 - 1 - _ 01TCCL. - - o - =J
11 Lo R2 W3 G1 . - wwg
Plst:mce 2,000 yards. Distance 2,000 yards. Distance 2,000 yards. Distance 2,000 yards.
1 - W3 w2 wi - -9 1 - W3 W2 W1 - A 1 - W2 w3 w1 - - 1 - W2 w3 wi - )
2 . G3 R2 WI - - 2 _T®R3 - R1 - - 5 . @2 - W1 - .- B G2 w1l
3 - R3 W2 G1 - - 3 . RS W2 G1 - - 3 .@2 - G1 - .{comect 3 .63 - @1 - A
‘E:- - R3 G% G1 - - 4. - R3 G2 G1 - - L correct. 4 - R2 G3 G1 - - 4 - R2 G3 G1 - -
5 - W3 R2 G1 - - 5 - 3 - R1 - - 5 - w2 R3 G1 - - wwe 5 - W2 R3 G1 - -
9 - & § - R1 - - p correct. 6 - 338 W2 RI1 - - 6 - G2 W3 R1 - - r\: [ - & 5 w3 R1 - - + correct.
7 - G3 - W1 . . 7 - G3 - W1 - -J v - G2 - R1 - - gw 7 -62 - RI1I - - :
] - RT3 - R1 - - S . G5 R2 W1 - . W 8 - R2 W3 G1 - -1 8 - R2 W3 G1 - -
13 - W3 - R1 . . 9 .63 - G1 - - 9 . W2 - R1 .- -}correct. 9 - W2 -~ R1 - -
10 - gg wa %i - - 10 - W3 R2 G1 - -}correct. 10 -R2 - R1 - - 10 -R2 - R1 - -
) 9 I 17 . W3 - ®m1 - - 11 - G2 R3 W1 - - gww 11 -G2 R3 W1 - -
N 2
1
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LA 97
OsnserveEr No. 13. Distance 2,000 yards (with hinoculars). Distance 1,000 yards, Distance 1,000 yards
ati ; . Observati ight . ’ :
Distance 3,000 yards. Observation. ]:Z:lghts shown. Report. seri a 1on.- “}Jéglnti.vsgow%r L. N Report. Observation. ;Lights show. Report.
Observation. Tights shown. Report. 1 - 62 63 R1 - - ggw i 2 - W2 - R1 - - 1 - W1 w3 w2 . - wew
1 - W2 W3 W1 - - correct 2 - R2 - R1 - 3 . G2 R1 2 . W1 - R2 . . z
2 N '“r:;_ _ R1 - - w 1.1... 3 - G2 - Wl - - 4 - R > : R1 : i 3 - G1 - R2 . -} correct.
5 . @3 - ®1 - - 4 . @¢2 R3 G1 - - 5 . @oa : 4 - R1 - R2 . .
G2 - o G2 W3 R1 - - - wr
t . T 3
. . R;) - Rl - - correch. J - “2 G‘3 Wl - - 6 - ) b - Gl '\‘T3 R‘2 - -
1 2 ! : i w2 R3 G1 - -} correct 3
5 - G2 w3 R1 - - 6 - R2 - WL - -p correct 2 - ma w3 &1 . . 5 - W1 R3 G2 - .
6 - W2 R3 G1 - - w 7 - G2 W3 w1 . - s -@G3 - @1 - - 7 - R1 W3 G2 . .
7 - R2 W3 G1 - - r § - R2 G3 W1 - - 9 . R2 G3 G1 - - g8 - 61 - G2 . -» correct
s -@G2 - G1 - - correch 9 - W2 - G1 - - 10 - 62 R3 W1 - - 2 - R1 G3 G2 . -
Yy -R2 ¢3 G1 - - rr 0 - R2 R3 R1 - -] | 11 - 62 - Wi - - 0w o.-gl rR3 W2 - -
10 - G2 R3 W1 - - ww - - - 2 . -
11 - G2 - W1 - - ww OsservEr No. 15. { Onserver No, 16.
? - OBsprvER No. 11.
Distance 3,000 yards (with binoculars). Distance 3,000 yards. Distance 3,000 yards. i
- 1 . Wo W3 W1 . . Distance 3,000 yards,
1 - w2 w3 w1 - - 1 - W2 W3 w1 - - i 2 . W2 - R1 -
5 . W2 R3 G1 - - b . W3 Rm3 g1 . .J coeet 3 - @2 - R1 . .[ comek ooy ws w2 -]
3 - w2 - BR1 - - + correct. 3 - w2 - ®B1I - - gr. 4 -R2 - RI1 - - 2 - - 2 L .
e_L - R2 — R1 - - 4 - R2 - R1 - - correct. b3 - G2 W3 R1 - - cry i . gr% B3 g § - -
5 - R32 W3 G1 - - 5 - R2 W3 G1 - - rgg 6 - W2 R3 G1 - - ww s _ 61 Rs w2 . .
¢ -R2 G3 €1 - - rg 6 -R2 G3 Gl - - rg 7 - R2 W3 G1 - - i . ¢ S
T - G2 R3 W1 - 7 - G2 R3 W1 - - 8 -G2 - G1 - } correct, S TGl ws na o comed
g ) g % - g '} - -4 correct. g . g :)3 _ g % . . correct. ) 13 : (R; i % g %—r:]l_ -, T8 8 - Wi oo- % 2 -
; 10 - G2 - WL - - 0 - G2 - W1 - - 1 - G2 - w1 . . corech 0 oy &3 &2 - -
: i1 - G2 W3 RI - - 11 - G2 W3 R1 - - ggr 11 - R1 W3 G2 - .
: Distance 2,000 yards, = -
i Distance 2,000 yards. ) - 2 : - :
1 G2 G323 R -_;"u Distance 3,000 yards (with binoculars). % . g o G 3 %.% - - gr 1 DlstancT;:;,OOl)‘gards (with binoculars).
bt - 2 - - T, g = - - - - 2 . -
2 .R1 - R2 - -y 1 - W2 W3 W1 - $ [ g2 R3S - ] 2 . R1 W3 @2 . ||
RN 3 . G2 - WLl - -b corect. 2 - w2 - RI1 - - - R32 - - -} correct. 3 - Wi R3 G2 - -
3 4 -G2 R3 G1 - - 3 . &2 - R1 - - A g’g R 3 g”% - f 4 - G1 - W2 . .
il - : W . a  _ - - - 2 - - - 5 2
i 3 w2 ¢3 Wi - - ww 4 g . %} L correct. S TR - 5 - W1 - R2 . .
: - 2 - - A b - R - - 8 o - ww 6 - G1 W3 R2 . - ¢ correct
7 . G2 W3 W1 - _ L I . W2 R3 G1 - . - R2 R3 R1 - - corrrect. 7 - G1 - G2 . . .
S - R2 G3 W1 - -l correct 7 - R2 W3 G1 - - , ' ' $8 -R1 - R2 . .
g . w2 - G1 - . 8 - G2 _ G1 - - SIXTH NIGHT—NOVEM:BER 18TH. 9 - 1 - R 2 - .
10 -R2 R3 R1 - - J 9 -R2 G3 G1 - - rg. Weather throughout escepti 10 -R1I - G2 -
g Y ptiopally clear, It was = -
10 - G ?,' R3 W1 - -} correct. ' raining when the observations at 3,y000 yards and 11 - &G1 R3 w2 . -]
Distance 2,000 yards. 11 - G2 - Wl - - 1,000 yards were being taken, but fine at 2,000 yards. i >
1 - W2 W3 R1 - _ OBSERVER No. 10. 1 W ;stance 2,000 f}'ﬂl‘ds. -
o . _-g: % G__3 % ]1_ . -} correct. Distance 2,000 yards (with binoeulars). Distance 3,000 yards. 2 ) G1 gg gi ) .
f’; 183 - w1 oo grr 1 - W2 W3 R1 - 1 - W1 W3 2 . . 3 - R1 W3 G2 . .
5 . G2 R3 G1 §ww ° . R2 - G1 - - > g1 - ma . _J comet 4 - R1 G3 G2 - -
6 i R; C Wi : :} correct 3 - G2 G3 R1 - - i - ;‘R,V% R3 G2 - - wwg ‘E - gi R3 G2 - -
- py a : 4 - G2 - w1l - - - - R2 . - wr - - R2 . - ¢+ correct.
g w2 R3 oW1 o- oo 5 - G2 R3 G1 - - 5 - G1 R3 W2 - - gww ? 61 - ws o If
8 -2 - G1T - - o b r > correct. 8 - T 8 . - 9
e - W2 G838 WI - - www 6 -R2 - W1 - - g1 - w2 - - gr L R2 - -
1 - R2 R3 R1 correct 7 - W2 RS WL - - 7 - G1 W3 R2 - . ggr 9 - W1 - R2 . -
= - - hrrect. [ . G2 - Gl - - 8 - W1 - R2 . . gr 10 - &1 - G2 . -
) 9 . W2 ¢33 W1 - Y 9 - R1 G3 G2 - " 11 - G1 W3 R2 - -
Distance 1,000 yards. 10 . R? R3 RI1 - 3 10 . a1 - G2 . _} correct.
1 w2 w3 w1 - ). " n -R1 W3 G2 - - wrg OBsERVER No. 12,
f:; g?; - % % ] ) Distance 2,000 yards. 1 e O noeulars) 1 3 B
2 - - - - W1 W3 w2 . . - W1 w3 w2 . .
..f ' Rgi ar o %1 i "L correct. 1 - G2 G3 RI - - 2 - B1 - R2 - - 2 - 61 - R2Z - 'hl
i - G2 YO 1 - - a2 - R 2 _ R1I - - 3 - Rl W 9 3 - W1 R 9
6 - w2 R3 G1 - a 3 G2 - - 3 G2 -
- 5 e . 3 - 62 - W1 - - 4 -R1 G3 G2 - - correct. 4 -R1 - R2 . .
é' - lgr,; w3 ((;rr% - -J 4 - G2 R3I G1 - - ] - G1 - R2 . . b1 - G1 R3 W2 . -
- G2 - - - 5 - W2 G3 W1 - - 6 - G1 W3 R? 6 - G1 - W2 :
q _R® G3 G1 - A ra. T Rma "~ w1 . " L correct. b 2 . - v 2 - - > correct.
0062 B3 WL - ) ey 7 63 ws wi . - I i El R wEl Y oaew & w1 Rms Il
n -2 - WwWI - - ) $ - R2 G3 WL - - 9 . G1 - @ga . .28 9 . R1 G3 G2 - -
o 13 . E 2 s %% - - 10 - W1 R3 G2 - } correct. 0 -G6G1 - G2 . -
BSERVER No. 14 - - < 1 - w1 - R2 . . 11 -R1 W3 G2 - )
Distance 3,000 yards (with binoculars), . - Distance 2,000 yards. Distance 2,000 yards.
- rea . Distance 1,000 yards.
- W2 w3 W1 - 1 - W1 w3 w2 - . 1 . W1 WS W . A
8 . W2 3 ¢1 - - 1 - &2 W3 G1 - 2 -Gl R3 W2 . } correct. 2 . @¢1 R3 W2 - .-
3 - W2 - R1 - - 2 - W2 - R1 - - 3 - R1 W3 G2 . - wwg 3 - R1 W3 G2 - -
+ - R2 - R1 - . 3 -R2 G313 G1 - - 4 - R1 G3 G2 - - correct, 4 -R1 G3 G2 .- .
5 - R2 W3 G1 - - 4 - G2 - w1l - - H] - W! R3 G2 - - ww 5 . 9
. . g Wl R3 G2 .
6 - R2 G383 G1 - -1 comect 5 - W2 W3 W1 - - o4 -6 - GG1 - R2 - - 6 - G1 - R2 - .L correct
T g;’ R 3 g]l - - 6 - gg W3 g% S g - gi - g’% - - ; - G6G1 - w2 . . '
- 2 - - - 7 - 2 - - - - - 2 - - - -
9 . G2 - G1 - - 8 . G2 R3 W1 - - 9 - W1 - Re . [ vcorect 9 - vi - el
10 G2 W1 7o ' 10 L Re . -
B - - 9 . w2 - G1 - - -Gl - G2 - - 1 -61 - G2 . -
1 - 62 W3 R1 - -J 1 -R2 R3 R1 - -J 110 - G1 W3 R2 - - - 61 W3 R2 - -}
5200 N3
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OpservER No. 13. Osserver No. 14. Distance 1,000 yards. Opserver No. 13.
Distance 3,000 yards. Distance 3,000 yards. Obser{atiun. Light shown. Report. Distance 3.000 vards
1 i . . . W1 w3 w2 . R . ¥ .
Observatmn.. ;[“ohts 51’°“'“-f . 1_191’(”.‘“" Observation.  Lights shown. Report. a - Wi - B‘, a . ] Observation.  Lights shown. Report.
1 Wl W3 W2 correct. 1 - W1 W3 w2 . A - 5 . P
3 - R1 W3 2 . . rr 2 R1 W3 G2 - - 3 -G6G1 - R2 - - 1 g i w2 gg - - correct.
3 - W1 R3 G2 - - ww 35 . W1-RS3 2 L orrec ¢ - R1 - R2 . - 5 . -0 8&rr
1 - G1 - W2 - - correct D R3 &2 - oy comet 5 - G1 W3 R2 . - 3 - W1 R2 G3 - - wirr
5 - w1 - R2 - - gry 5 . w1 - @R2 - _J G - W1 R3 G2 - -} correct. . - o - correct.
6 -Gl W3 R2 - - gr 6§ - G1 W3 R2 - - gr ¢ - R1 W3 G2 - - A R A
7 . G1 - G2 - - correct. 7 . ¢1 - G2 . . (3’ - % i G——S g % - = i G1 “: 2 E '; T coxl"r‘;ct
8 - R1 - R2 - - wr - - o . { - 2 . . - 2 3 - - .
9 - G1 - R2 - - rT ‘3 i g i _ % 5 . _t correct. 10 - G1 R3 W2 . - g i} };‘ji G—" g ; - - wwr
10 - R1 - G2 - - correct. 10 T R1 - G2 - . n - G1 - w2 - - 10 ) Gi - G5 - - wWE
11 - G1 R3 W2 . - ww 11 . G1 R3 W2 . . Ww iy - - correct.
. g Distance 1,000 yards. 11 - R1 W2 G3 - - grw
Distance 3,000 yards (with binoculars). Distance 3,000 yards. 1 . Wil W3 w2 . ~ ) . iy
1 L w1l - w2 . ) , . . s e a - WL R3 G2 - _ Distance 2,000 yards.
a - G1 - G2 - -} correct. ‘1) - gl W s 0T 2 - g% - % E - . }) - gl w2 gg - - correct.
3 - 31 _ a . _ = - - - - - - — 21 - - = - - - - o
-1 S-S —— 3 . R1 W3 G2 - -| 5 - R1 W3 G2 - - 3 . &1 - R3 - - ger
5 - 61 - W2 - . + - .R1 G3 G2 - -p correct 6 - R1 G3 G2 - -} correct 4 - G1 BR2 W3 - . wrg
T &1 - ma - - 5 - G1 - R2 - - 7 - 61 R3 w2 . . 5 -Gl - W3 - - gwg
6 G' o o =]
7 - R1 - R2 - . 6 -G1 W3 R2 - - 8 .- G1 - R2 - - 6 -G1 W2 R3 - - +wwr
8 -R1 - G2 - -} comect I8l s e J 9 . G1 - G2 - 7 -R1 - R3 - .
s . R1 - G3 - . - 2 - < rw 0 - 61 - W2 . . § - R1 G2 G3 - -! correct
10 - W1 - R2 - - @ -61 - G2 - - i 1 - 61 w3 R2 - - 9 - R1 W2 G3 - -
11 W1 _ G2 - _ 10 - W1 R3 G2 - -+ correct. : 10 - Wi -~ R3 - - wgr
. 7 11 - W1 - R2 - - OBsERVER No. 16. v 11 - W1 R2 G3 - - wrw
Distance 2,000 yards. Distance 2,000 yards Distance 3,000 yards. 7
1 - W1 W3 W2 . . comect . , 1 - W1 - W2 - - gw Osmserver No. 14.
2 - G1 G3 W2 . - gww 1 - W1 W3 W2 . - correct. 2 - G6G1 -~ G2 - - ¢ . iy xe
3 . R1 _ R2 - - ) 9 . G1 63 W2 - . gw 3 - &1 - RmR2 . ~ r correct.. Distance 3,000 yards (with binoculars).
4 - W1 - G2 = -} correct. 3 - R1 - R2 - <) 4 - G1 - W2 . - ww 1 - W1 w2 W3 - -
5 - W1 G3 G2 - - . 1 - w1 - G2 - - 5 - G1 - w2 . . 2 - W1 G2 R3 - -]
6 - = R3 w2 < - rww b5 - W1 G3 G2 - - 6 - G1 - R2 - - 3 - G1 G2 G3 - -
7 - R1 W3 G2 - - - § - G1 R3 W2 - - 7 - R1 - Ra . .p coweck i - R1 - W3 . .f comect
g8 - 6G1 - W2 - - ect 7 - R1 W3 G2 - -} correct S - R1 - @2 - . 5 - e1 G2 W3 - ;
9 - W1 W3 G2 . . comeek g -6G1 - WwW2 - . 9 - R1 - G2 - - rw 6 -G1 - G3 - -J
10 - R1 - W2 - - . 9 - W1 W3 G2 - - 10 - Wi - R2 . - correet, 7 - R1 - W3 - - rg
11 = G1 - - R2 - - grw 10 - R1I - W2 . - 11 - W1 - G2 - - ww 8 - R1 G2 W3 - -
11 -G1 - R2Z2 - -] 9 - G1 - w3 - -
- c i a . : rrect
Distance 2,000 yards. . Distance 2,000 yards. 0 - w1 - G838 - . coreet
1 . W1 W3 W2 - - correct . Opserver No. 15. 1 - g% (T}Vg LESEN 1. - R1 W2 G3 - -
2 . — 2 . . 2 - 2 . .
3 . g % _ 1(;72 I 3,?;:': ~ Distance 3,000 yards. 3 - R1 g R2 .- - Dist. 3000 vards
- s §88 LWl - we - i w i W1 - G2 . _t correct. i1stance 9,000 yards.
4 R1 G3 G2 } correct 1 4 = 1 - W1l w2 W3 - -
5 - W1 R3 G2 - - - 2 .Gl - @2 - 5 - W1 63 G3 - - 2 . RI1 W2 GS3 } correct.
6 - G1 W3 R2 . . wr 3 -Gl - R2 - - § o s R W2 - 3 . W1 R2 @3 - - g
7 - G1 - R2 - - T wE 4 -G1 - w2 . - 7 -R1 W3 G2 - - rgg 1 l el o ws .- gr
8 ~ R1 W3 G2 - - cormrect. 5 - gl - w2 s . w1 w3 ‘(‘}72 - 1 5 - Wil R3 . .
9 - W1 - R2 - - wrw 6 - 1 - 2 - -l o il ‘ - ' r L
0 - R1 - R2 . . comect v - R1 - RZ - . comet 0 - Rl - W2 - - correct. 8 g1 WP G o o comet
11 -G1 R3 W2 - - rwg* 8§ -R1 - G2 - - n -1 - R2 - - s . R1 - R3 - -

* [i. will be observed that throughout this series this 9 - R1 - G ‘;) B i 9 - G1 - R3S - - ore
observer often reported an estra light to the right. lu i? - &:} = g’; - SEVENTH NIGHT—NOVEMBER 20rH. 10 _RI1I G2 @3 - - correct
}f::ﬁﬂ'ﬁl::f ‘t::gaa c;tmbmatton:; it has been assumed that he - - = - -J Fine and clear throughout. 11 - 31 B2 W3 - - rw

L ]
. . . Distanee 3,000 yards (with binoculars). Osserver No. 10,
Distance 1,000 yards. . o s - Distance 3,000 yards. Distance 2,000 yards.
1 - W1 W3 W2 . 1 - w1 w3 w3 - - 1 . W1 W2 W3 - 1 - W1 W2 W3 -
3 - W1 - RS2 - - 2 -R1 - R2Z2 . - > = ) > . Wi R® G3 -- -
- 3 " R1 W3 G2 - ) 2 - G1 - RS3 - - + correct. = =
3 - 61 - R2 - - = r o 3 - W1 - R3 - -
2 4 - R1 G3 G2 - - 3 - W1 R2 G3 - -
: 181 ws me . - 5 -61 - R2 . - PRl o, R o-on e i TRl we 651
> 5 . . 6 - G1 W3 R2 - -} comect 5 -Gl R2 W3 . - 3 - R1 W2 G3 - -
6 : W1 R3 G2 - -} correct. v Y 6 . G1 - w3 - -l correct 6 - R1 G2 G3 -, -} correct.
7 -R1 W3 G2 - - T -Gl - W2 - 7 2 : 7 - 2 S
g G 1 G 2 g - G1 R3 W2 - . i - G1 W2 RS - -} ‘ Gl R2 W3
- - 2 - - 9~ e1 g2 - - 8 - WI - R3 - - ww s -6G1 - R3 - -
g -R1 G3 G2 - - = 9 9 _ 9 - G1 - G388 - -
2 10 - Wi R3 G2 - - 9 - RBR1 G2 G3 - -
10 - G1 R3 W2 - - 1 w1 © Ra 10 - G1 - G3% - _t correct. 10 - G1 - W3 .- -
11 -G - W2 - -J - - = - - 11 . R1 W2 GG3 - . wwg 11 - G1 W2 R3 - -
Distance 1,000 yards. , Distance 2,000 yards. Distance 2,000 yards. Distance 2,000 yards.
1 - W1 W3 W2 - A 1 - Wi w3 w2 - B 1 - W1 w2 W3 - - 1 - W1 w2 W3 - )
2 - W1 R3 G2 - - 2 - G1 - w2 . - 2 - G1 - G3 - - 2 - Wi - R3S - -
3 - w1 - R2 . . ~3 - 61 - G2 - - 3 -G1 - R3I - - : - - e -
i -R1 - RO . . 4 - R1 G3 G2 - - 4 - Gl1 R2 w3 . .p comect 3 . g.% - 11%3 - -4\ correct
5 -R1 W3 G2 - . 5 - W1 R3 G2 - - 5 - 6G1 - W3 - . 5 - G1 W2 R3 - - '
-6 -R1 G3 G2 - - ¢+ correct. 6 - G1 W3 R2 - - ¢ correct. 6 - G1 W2 R3 - - 6 - W1 R2 G3 - -
7 -G1 R3 W2 . . 7 -G1 - R2 - - 7 -R1 - R3 - - gr 7 -R1 W2 G3 - -
8 -G1 - R2 - - 8 - R1 W3 G2 - - 8 -R1 G2 G3 - .- wgg 8 -G1 - G3 - - ggg
9 -G1 - G2 - - 9 - w1 - R2 - - 9 -R1 W2 G3 - - rww 9 - R1 G2 G838 - -
10 - G1 - w2 - - 10 - R1 - R2 . - 10 - W1 - R3 - - rr 10 - G1 R2 W3 - - + correct.
11 - G1 W3 RZ2 - -] 11 - G1 R3 w2 - -J 11 - W1 R2 G3 - +  correct 11 -Gl - W3 - -
N4
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OsserveER No. 135, OpserveEr No. 16. | Distance 2,000 yards. Distance 2,000 yards.
. letzi:::e 13’000 yards. 7 Renort Distance 3,000 yards (with ])inoculnrs). Observation. Lights shown. Report. Observation. Lights shown. Report.
(Yoservation. iy ? \owWT. eport. s . _ 1 - R2 BR3 WI1 - ) rro 1 . W2 - R1 - RN : 7
1 - W1 W2 w3 - - Observation. Lights shown. Report. p G o . g > - W2 W3 R1
s .Gl - R3 - - 1 - W1 G2 R3 - 3 .62 - W1 - . oot 3 .@az - - .
3 . Wl R2 G3 - - 5 . G1 G2 G3 - L | 3oo0er g, Moo g coet 1 - ¢z R3 - . -
_1: - g % _ R—‘) %Tg - - correct. 3 - R1 -, '“:3 - - correct, 5 - R W3 WI1 - ] reg 5 . R2 G3 W1 - i
Sl 81 -~ wa . . 4 - gi G2 gg - JI 6 - G2 R3 G1 - - G - oo G3 a1 -} correct.
- i - - 2 - - - 7 - - - G1 - - 7 - G2 - 1 - -
é : %} “:2 % g C gr* 6 - % % oo }‘}Fg - - rg 8 - R2 - W1 . -L correct. 8 -R2 - W1 - -
9 - R1 G2 G3 - -l comrect 8§ . G1 - W3 - - corvact ST ows &' '_Jl A A e
0 - 61 - G3 - - 9 - W1 - G3 - - ' 1 - G2 R3 R1 - - grw 1 - 62 - G1 - -
11 - R1 W2 G3 - - 10 - R1 W2 G3 - -
* It has Leen assumed that the observer here failerd to see _ ' - Distance 1,000 yards. : Distance 1,000 yards.
the red light. and misteok the white (eleetric) light for ral. L .
¢ " - — ™y
Distance 3,000 yards, Distance 3,000 yards. I Ws ms &1 o - i lws ®s g1 . -
- : - - ‘rec - : . 3 -R2 W3 G1 - -
1 - W1 W2 W3 - 1 Wl w2 W3 correct. 3 R2 W3 G1 )
: s .. 2 - w2 3 - - : 4 - G2 - - - - 4 - G2 - - - -
5 161 Gz 63 - - 5 Wl R2 G3 . - we A %% s I
1 _R1 - W3 - - correct. 4 - G1 - W3 - - ect 6 - G2 RBR3 G1 - -} correct 6 - G2 R3 G1 - -} correct
5 -G1 G2 W3 - - 5 - W1 - R3 - } correct. 7 - G2 W3 R1 - - i - G2 W3 R1 . .
¢ -6G1 - G3 - -J 6 - G1 W2 R3 - - gww S - R2 W3 W1 - - 8 - R2 W3 W1 . .
i - R1 - W3 - - T 7 - G1 - G 3 - - q N - W1 _ _ 9 - G9 _ w1l - -
8 - R1 G2 W3 - - 8 -R1 - R3 - -} correct. ig - ‘g’ﬂ' - 61 - - }(11 - 'gg G_3 %’i - -
: - - - - - - : .- 2 G3 w1 - - - = - -
p _ 9 r _ - - - ) o L
n - Rl W2 _ G3 - - 1 G1 R2 W3 gxr _ . Osserver No. 11, Onserver No. 13,
Distance 3,000 yards (with binoculars). Distance 2.000 sards Distance 3,000 yards. Distance 1,000 yards.
1 oW1 WE RS L () comet 1 w1 wa Wo 1 B2 - W 4 > W2 ms 61 . .
2 2 - - ' - 2 - 2 . - - R1 - - 5 . mo -
3 - Wi R2 G3 - - wr 2 - W1 R2 G'g - - i 3 .g2 - =R1 - - . g - gg w3 g1 - .-
4 - G1 - W3 - - 3 - Wi - R3 - & + . — Z G1 . .r correct 4 - @2 - - - .
B - gl “;-, % g - -} correct. ‘f - % % “;' 0 g‘ g - - o 5 - w2 - w1 - N E : G_" E’g G—l A - correct
6 - 1 2 - - a = - - G - W2 - G1 - - - - 5 . B o o
7 - 61 - G3 - - ggsg ¢ (Rl G2 G3 - -J 7 - W2 R3 - - < ww FOE - S A X
8 - R1 - R3 - - . 7 - G1 R2 W3S - - TrTw 8 - Wo G3 _ . . . 9 G_; Wi - -
9 . G1 - Rm3 - - correct 8 - G1 - R3 - - correct. 9 - G2 - w1l - -} correct. 10 - W; - a1 ] )
0 - R1 G2 G3 - - : 9 -Gl - G3 - - sggg 0 -R2 - @1 - - wg 11 .@&2 @3 Wi . .-
1 -61 R2 W3 - - 0 -6l o ¥ - ) comeet 1 -G2 - R1 - - -correct. = -
- Distaunce 2,000 yards. ‘ » _ Distance 3,000 yards. 1 W]?)jsm;cgl'og? ,T{m'ds. )
% : g% “—r2 gg ) :5 Distance 2,000 yards. ! ' 1 - R2 W3 R1 - - WWW 2 - - W3 - - - -
3 -G1 - R3 . - 1 - W1 W2 W3 - - 183 - f1 1 1} comet 3 - w2 - GI - -
+ - @1 R2 W3 - - s . wi - R3 - - 8 -g2 - BRI - 0 Poowroo, B o
5] - G1 - W3 - - 3 - G1 - R3 - L correct. = " — . R 1
6 - G1 W2 R3 - - } correct. 4 - R1 - RS - - ‘é - “:3 W1 i :1 g ) %,—2 (‘;g %]1- - - p correct.
i -R1 - R3 - - 5 - G1 W2 R3 - - 7 2 B ol
S' R 1 G’ I G_ 3 _ . " [ - G - had "Vl - - (:Dl'recﬁ. 8 - - R 3 - - -
9 - R1 W2 G3 & g} R &2 o, v ! 8 - R2 R3 G1 - - 9 . - - wi . -
3 - - = - ] - = - - - - - - - - - - " -
10 - W1 - R3 - - 8 - G1 - G3 - -} correct, ' 13 - R2 G_3 w1l - . }g . g, g W3 R1
11 - W1 R2 G3 - - 9 . R1 G2 G3 - _ by 4 T 2 - -J
| ' 10 Gl R2 W3 rw 1moo- 62 BRI WL - - grr
Distance 2,000 yards. 11 - G1 - W38 - - ggw 7 . Onserver No. 14.
! ! Distanee 3.000 yards. ' Di . .
1 _ W1 w2 W3 .- - | istance 3,000 yards (with binoculars),
a Wl R? G3 - _ H 1 - W2 R3 R1 - - correct, 1 - W2 R3 R1 - -
Y — - - H o - ta - - - . :
A T & S BIGHTH NIGHT—NOVEMBER 2lsr. l] 2 oWy -ogr - - gf 2 - W2 - &1 - ]
-4 < - - | . _ - ) ) correct. . - - - "
E T % % g% g g ] L correct There was a slight haze while the observations at ! é' . RO %}g G1 f o "f T n oo Gr3 - - - l> correc
- . el R 53 W3 i ’ " 3000 yards were taken, but the lights were just '(’; T we 63 Wil - - wwg 8 - R2 W3 Grl - -
! "L - T visible. They were easily seen at the shorter dis- - = - - wgr 2 - W2 G3 w1 - -
S - G1 - g: ?3 - - {unces é - - R3 “r—] - - correct. 7 - - R3 - . N Tg
9 - G1 - - - ’ - - - - - r 8 - = - Wi - -
10 G131 _ w3 . - 9 - G2 - - -, - currect. 9 - G2 - - - - t
11 - G1 w2 R3 - -J OsservEr No. 10. ) 0 -R2 W3 R1 - - rrr o - Bas ws mI . .foe
Distance 2,000 yards. Distance 3,000 yards (with binoculars). - Distance 2,000 yards. Distance 2,000 yards
1 - Wl wa ws - 1 -R2 - W1 - - 1 - R2 R3 W1 - 1 - w2 - R1 - -
2 - -— - - - - - - - - 2 - —_ —_ - -
3 -G1 - R3 - - 3 - 62 - ®1 - - 3 & - w1l - 5 T@a R Tl comet
P81 we ms 5 Twe - w1 - - 4 - - W3 - - - 4 - G2 R3 - . .
E; K w1l R 5 G3 - U correct p Twa - @61 - _r correct. 5 - R2 W3 W1 . - b -R2 G3 W1 : - rw
6 1 R &3 . v w2 R3 - . i 6 - G2 R3 G1 - - + corvect. 6. - - G3 - - A
' é - gl E I é - W2 63 - - - 7 - - - G1 - - : 7 - G2 - w1 - -
| - -, - - e o w1 . . 8 - R2 - W1 - - 8 -R2 - W1 - .
¥ 9 - R 1 G - G' 3 - - 9 - 9 - _ _ G_ 1 . _ . 9 . _ .“r 3 . comCt.
: 1 -G1 R2 W3 - - 10 - R2 - Gl < -J 0 - - W3 - . = 0 - — S a1 . :i
': 11 - G’ 1 - .‘vg - 'J 11 “ G - - R 1 - - g“’ 11 - G 2 R 3 R 1 . -J 11 - G 2 _ G 1 - -J
il
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.OnserVER No. 16.

.OBBERVER No, 11, Distance 1,000 .
Distance 1,000 yards. RVER . istance yards
‘ istance 2.5 ; rvation. i L
Observation. Lights shown. Report. Distance 3,000 yards (with hinoculars). Distance 2,500 yards. bsex i atmn- R 31;1311;}:515110;\;?_0 A Report.
1 - w2 R3 R1 - - . Observation.  Lighis shown. . Report. p G3 - -
> . - W3 - - - Olservation. Lights shown. Report. -1 - W3 R1 R2 - - rrr a N a
2 3 -G3 - w2 . .
3 - .‘ 2 - G' 1 - = * 1 - R 2 'w'3 R 1 - - 2 - - Wl - * - 4 . _ "Vl - _ .
4 - W2 — R1 - - l 3 - G2 - G1 - -} correct. 3 - W3 - G2 - - 5 . R3 W1 w2 _ .
5 - - G3 - - - 3 - 62 - R1 - - 4 - W3 1 R2 - -p comeck 6 -G3 R1 G2 - .U comrect
6 - R2 W3 G1 - -} correct £ - W2 - - - - wg 5 - - &1 - - - * 7T - - - G2 - .
7 - W2 G3 W1 - | 5 - - W3 - - - gv 6 - R3 W1 G2 - - 8 -R3 - W2 - .-
8 . - ®»3 - - - 6 - - - w1 - - gg 7 - W3 G1 W2 - - rgw 9 o - g2 . .
9 - - - w1l - - 7 - G2 - w1l - - correct. 8 - - R1 - - - 10 . _ ’ Wi _ _ -
10 - G2 - - - = S. - R2 R3 G1 - - rr 9 - - - wa - -} coirect. 11 . G3 R1 B _ -]
1 -R2 W3 R1 - - 9 . - G3 - - - gg o -3 - - - -
10 - R2 - w1l - -1 correct 11 - R3 W1 RS2 - - wwr
_ : I 11 - G2 R3 W1 - - ) Osserver No. 13.
OBSERYER No. 15. Distance 2’500 yzu'ds. Distance 2.500 yards_
Distance 3,000 yards (with binoculars). Distance 1,000 yards. 1 - W3 - G2 - -} correct 1 - W8 R1 R2 - - grw
1 rR2 - W1 - -} - 9 - W3 R1 g2 . . i 2 - - w1 - - - g
s . - - ®R1 - - 1 - w2 R3 R1 - - 3 - R3 W1 G2 S orrg 3 . W3 - G2 - - gg
3 ¢2 - R1 - - 2 - - W3 61 . . £+ - 63 - - - £+ W3 - RZ - - gr
4 - - - @l - 3 -¥: - RB1 . 50 - - wioo - 5° 1 - Gl - - - comet
5 . W2 - W1 - - {. . 4 - W2 G 3 R - 6 - - %% gﬁ - - ) 6 -R3 W1 G2 - - gww
6 . W2 - G1 - - L correct. a - - - - - 7 - = 2 . - 7 - W3 G1 w2 . - ww
7 .- W2 R3 - - - 6 - R2 W3 G1 . - corect 8 - R3 W1 W2 . . wrw 8 - - R1 - - - comest
s - W2 63 - - - 7 - W2 G3 W1 ° - - o . o2 Y ogs o s . - Nlogs 1 1 o
9 - G2 - W1 - - 8 - - R3 “: 1 -7 10 - W3 - G2 - -} correct, 10 - G3 - - - - correct
10 - R?2 - G1l - - 9 - - - - B 11 - - G1 W2 - - 11 - R3 W1 R2 - - grr
11 - G2 - R1 - 4 10 i % % -‘;3 R_l ] . :
] ) o i1 ) - - Distance 2,500 yards (with binoculars). Distance 2,500 yards (with binoculars).
Distance 3,000 yards (with binoculars). _ 1 . R3S W1 RZ - A 1 - W3 ~ ce . )
1 - W‘g‘-; R3 g% - NINTH NIGHT—NOVEMBER 22xbp. g - gg - g:g - - g - gg %H gg - } correct.
3 - W2 - R1 - - There was a slight haze, sufficient to render the 4 - W3 - - - - 4 - G3 - - = - w
4 - - G383 - - - lights practically invisible at 3,000 yards. They could 5 - - Wi - - . 5 - - W1 - -
5 - R2 W3 GT - - L correct.  just be seen at 3,500 yards. The haze remained about 6 - - - W2 . - correch 6 - - R1 G2 - -
6 - W2 % % wi - - the same throughout the observations at all distances. é - g g R_ 1 g% - - é - R_B g % .‘B’VE T ¢
ri - - —- - - e ise fine, - - - - . - &S0 - - correct.
8 -z w1l - ) The weather was otherwise fine 9 - el - i 9 M " ws ..
9 - G2 - — - - 10 - R3 - w2 . - 10 - W3 - G2 - -
1 - R2 W3 R1 - - Osserver No. 10. 11 - &3 R1 W2 - - 1 - - 61 w2 - -
Distance 2,500 yards. .
. e . - ot T
Distance 3,000 yards. i . W3 R1 REZ - - r Distance 2,000 yards. Dlst:mce. 2,500 yards (with binoculars).
hoa 1 . - s . - W1 - - - 1 - W8 - R2 . A i - RS W1 R2 - A
1 .- B2 WS BT D gsE '3 - w3 - G2 - - 5 - W3 Wi R2 - - 5 - Gs - G2 - -
§ _ G’ ; - R 1 - — g T g 4— - WS - R 2 - = 3 - G 3 - - - - 3 - —_ - R 2 - -
" 3 I - . - wg 3 - - 61 - - - _ 4 - - R1 - - - 4 - W3 - - - -
t -2 s 2D L v 6 - R3 W1 G2 . -} correct 5 - R3 G1 W2 . - 5 < - W1 - - -
g T oW - - 7 - W3 G1 w2 - - 6 - - G1 - - -1 correct. 6 - - - W2 . .%L correct.
o B P . orrect, 8 - - R1 - - - 7 -G3 - w2 . .y 7 -G - w2 . .
7 - g2 w1 c 5 :
8 - R2 R3 G1 - - 9 - - - w2 - - 8 - RrR3 - W2 . . 8 - R3 R1 G2 - -
s . - g3 - - 2 gg 0 - G3 - - - 9 . - W1 - . . 9 . - G1 - - -
% .-R2 - W1 - - rr 11 - R3 W1 R2 - - wwr 0 - - - G2 - . 0 -R3 - W2 - -
11 @32 R3 W1 - - vww 11 - G3 - G2 - -] 11 - G3 R1 W2 . -
: Distance 2,000 yards. s o | - 2
Distanice 2,000 yards. gt Distance 2,000 yards. Distance 2,000 yards.
1 - w3 - R2 - - gr 1 - R3 R1 W2 . 1 - W3 - Ro2 - -
1 :R?2 R3 W1 - - 2 - W3 W1 R2 - - EET 9 . @3 _ - . - ) . W3 1 R? - _} correct.
a - G2 - - - 83 - 6G3 - - - -l correct. 3 - G3 - W2 - . 3 - G3 - - - - w
3 . G2 - W1 - - + - - RBR1 - - - 4 - - W1 - - - 4 - - R1 - -
4 - = W8 o .5 - R3 G1 W2 - - WwET 5 - R3 W1 W2 - . 5 - RS G1 W2 - -
5 - R2 W3 WL - - 6 - - 61 - - - comek 6 - G3 R1 G2 - -} correct 6 - -. G1 - - -
- G2 RBR3 G1 - - 4 correct. 7 . G3 - w2 . - w 2 ' 6 . .
6 s 7 - - - G2 - - 7 - &3 - w2 - - & correct.
T - - = G1 - - g -R3 - W2 - - Www. 8§ - R3 - W2 - . 8 - R3 - W2 - .
s -RBR2 - W1 - - g . - Wl - - - , g . - - G2 - - 9 . - Wi - . .
9 .- - - @1 - - 0 - - - &2 - - corech 1 - - W1 - - - 0 - - - G2 - -
%(11 & g_g g1 - mw -63 - G2 - - 1 - - ®R1 RS - -] 1 -63 - G2 - - g
Dimmce' 5,000 yards. Distance 1,000 yards. Distance 1,000 yards. Distance 2,000 yards. |
1 - w2 - R1 - 1 - R3 - W2 - A A - S I 4 S A AN
- 2 W3 R1 - - - - - - = - - - Sy o =
3 olgs LoD 3 les - Wi - - 0088 - oo Tl oW ol
4 - G2 B3 o - - t ot ws I ws o o- 5 - W3 - W2 . . 5 - RS W1 W2 - -
g . B2 g 3 SR ) + correct. -6 - W3 - G2 - - ¢ correct. § - '%tg R—;l G2 - - » correct. ﬁ - - RI1 g% - - ¢ correct.
T oas - - - 7 - w3 R1 - - - 7 - - - - 7 - - - 2 - -
- g2 - vl § . w3 61 - - - § - W3 61 - - - § - RS - W2 . .
3 2wy b 9 . G383 - w2 - - 9 - 63 - w2 . . 9 - - - G2 - .
- = " &1 . - 10 . R3 - G2 - - 10 -R3 - G2 . - 10 - - W1 - . -
0 - s I &1 .63 - Rz - -] 1 - G3 - R2 - -] 1 - - R1 RZ - -]
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DEPARTMEKTAL COMMITTEE ON SIGHT TESTS:

Qbservation.

[y

O =1 O O He S5 1D

[
gy Y

d
ﬂcwmqman\hww»—'

. -
L~ =N - JCN - WL U R O W00 =T Ot WO

=t

o~ R P Ty

HOOWSTISH U WD

g

) ] ] 1 ] ] 4 (] (] ] 1

] t ] ] 1

LI R N I B |

Distance 1,000 yards.

Lights shown.
R3 - w2 -

- - R2 -
G3 - W2 .

- - G2 .
ws - w2 .
w3 - G2 -
w3 R1 - -
w3 61 -. -
¢Gg3 - w2 .
R3 - G2 -
G3 - RZ2 -

QOBsSERVER No. 14.

Distance 2,500 yards.
w3 - G2 -
w3 R1 G2 -
R3 Wi G2 -
G3 - - -

- w1l - -

- R1 G2 -

- Wi R2 -
R3 W1 W2 .

- - w2 -
w3 - G2 -

- G1 w2 -

Distance 2,000 yards,

R3 R1 W2
G3 - -

- - W2 :
- W1 - -
R3 W1 W2 .-
- R1 G2 -
- - G2 -
R3 - W2 .
- - @2 -
- w1 - -
- R1 B2 -
Distance 1,000 yards.
R3 R1 2 -
G3 - - -
G3 - w2 -
- w1 - -
R3 W1 w2 .
G3 BR1 G2 -
_ - G2 -
R3 - W2 -
_ - g9 .
- Wi - -
G3 R1I R2 -

OsBservER No. 16.

Distance 2,500 yards.
R3 W1 R2 -
G3 - G2 -

- - RS -
ws - - -

- w1l - -

- - wa .

- - w2 .
R3 R1 G2 -

- 61 - -
R3 - W2 -

" R1 W2 -

Distance 1,000 yards.
R3 R1 w2 -
G3 - - -
G2 - w2 -

S w1l - -
R3 WI W2 -
G3 R1 G2 -

-~ .7 gao .
R3 - w2 .

- - G2 -

w1 - -
G3 R1 R2Z2 -

TENTH NIGHT—NOVEMBER 23rp.

- Report. There was a strong wind blowing direct from the
- observer to the lamps, with the result that the two
- oil-lamps could not be kept fully turned up without
- smoking. Consequently, the lights on those lamps
- were much dimmer than on any of the preceding
- nights. The velocity of the wind was 36 miles per
-+ correct.  honr It was fine and clear throughout.
- OBserveErR No. 11.
g Distance 3,000 yards.
Observation. Lights shown. Report.
1 - W1 w2 w3 - -
2 - G1 - W3 - -
3 3 . G1 - G3 - _ ¢ correct.
-4 S 4 -R1 G2 G3 - -
R 5 - W1 R2 G3 - - rrg
. 6 - g— 1 W2 R3 - .
) , 7 - G1 - R3 - -
. correct. 8 - R1 W2 G3 - -} correct
- 9 - W1 - R3 - -
10 -R1 - R3 - -
- wrw o
- correct. i1 - G1 R2 W3 - - grr
- gy g
- V8 Distance 3,000 yards.
' 1 - W1 w2 W3 - - }
~ 9 -1 - ®R3 - _t correct.
. 3 - W1 R2 G3 - - wr
-4 4 -R1 - R3 -
. correct. 5 -Gl R2 W3 - )
- 6 - G1 - w3 . -
o - 9 - -
-, TEEB _ g . %{ W_’ %‘ g . _t correct.
) 9 - R1 G2 G3 - -
L 10 -G1 - G388 - -
- ¢ correch. 1 - R1 W2 G3 - -]
- ,
Distance 3,000 yards (with binoculars).
D) 1 - W1 W2 w3 - )
. 2 - W1 - R3 - -
- 3 - G1 RS - -
- 4 -R1 - R3 - -
. 5 - G1 W2 R3 - -
Y -ect. 6 - W1l R2 G3 - - p correct.
N 7 - R1 W2 G3 - -
- 8 - G1 - G383 - -
. 9 -R1 G2 G3 - -
- 10 - G1 BR2 W3 - -
- 11 -G1 - w3 - -J
Distance 3,000 yards.
- 1 - W1 w2 w3 - - ¢
- gr 2 . W1 R2 G38 - } correct.
- aw 3 - W1 - R3 - - rr
pemet. 5 TR wo @3 0 0 ‘wwg
- g 6 -R1 G2 G3 - - correcl
- gw 7 -G1 R2 W3 - - Tw
- gL 8 - G¢G1 - R3 - -
- gr 9 - G1 - G3 - - ¢ correct.
- EE 10 - G1 - W3 - -
- w 11 - G1 W2 R3 - - gww
- wr
Distance 2,000 yards.
A 1 - W1 w2 W3 - I
- 2 - G1 - G3 - -
- 3 -G1 - R3 - -
- 4 -1 R2 W3 - -
- 5 -G1 - W3 - .
- » correct. 6 - G1 w2 R3 - - ¢ correct.
- ' 7 -R1T - R3 - -
- 8 -R1 G2 G3 - -
- 9 - R1 W2 G3 - .
- 10 - w1 - R3 - -
- 11 - W1 R2 G3 - .

APPEXDIX. 205
Distance 2,000 yards,
_ OssErver No. 11,
Observation. Lights shown, Report. Distance 3,000 yards.
1 - W2 W1 W3 - O Observation. Lights shown. Report.
2 - W2 g1 R3 - - 1 - W1 w3 wa . o
3 - G2 @1 G3 - - 2 -G1 - R2 - |
4 - R2 - w3 - - 3 - W1 R3 G2 - -
5 G2 61 w3 . ) 1 D R1 - RD . _l} correct.
G - G2 - G3 - - + correct. 3 - G1 R3 W2 . .
T - R2 - W3 - - 6 le1r - w2 o
8 - R2 G1 W3 - - 7 - G1 W3 R?2 - - grr
9 - G2 - w3 - - S - Wi - R2 .
10 - W2 - G3 - - 9 - R1 G3 G2 - -1
1 - R2 WI G3 - - 10 -Gl - G2 . .pcoet
1. - R1 W3 G2 . -J
Distance 2,000 yards. Distance 3,000 yards.
T §
1 - W2 W1 W3 - Y oW ¥
2 - G2 G1 W3 - - a T ol - s
3 CRa R3 . ) 3 -w1 - R2 . .
i - we2 - @3 - - : - R1 - RZ - -
S ' ] - R1 - G2 - -
5 - W2 61 G3 - - p R1 2
6 - G2 R1 W3 - -\ correct. 8 31 - &3 o o comet
7 - R2 W1 G3 - - ¢ - 61 - W2
3 G2 - ws ) 8 - G1 - R2 - -
- - 3
9 . W2 W1 G3 - - go- el - a2 - -
10 - R - w3 - ] 10 - G1 - w2 . -
aQ
1 -G2 - R3 - -] no-6r - RZ - ]
Distance 2,000 yards. _
Distance 2,000 Fards. 1 - W1 W3 wWa . -1
2 - G1 - W2 . -
1 - W2 W1 w3 - 3 - G1 - G2 - l correct
2 - W¢ R1 G3 - - 4 - R1 G3 G2 - -
3 - w2 - RBR3 - - 5 - W1 R3 G2 - -]
4 - R2 - R3 - - 6 - G1 W3 R2 - - gre
5 - R2 W1 G3 - - 7 - G1 - R2 - A
6 - R2 G1 G3 . .[ comect § - R1 W3 G2 - -
7 - G2 R1 W3 - - 9 - W1 - R2 - - L ecorrect.
§) -62 - R3 - - 10 -R1 - R2 . .
{ - EG2 - G8 - - - ra . -
10 D G2 - 'ws o 11 Gl R3 W2 3
- 2 - - *
1 G2 W1 R3 gry Distance 2,000 yards.
1 - W1 W3 w2 -
2 - R1 - R2 . -
ELEVENTH NIGHT—NOVEMBER 24TH. 3 - R1 W3 G2 - -} correct
: 4 - R1 G3 G2 - -
It was fine and clear throughout, but the wind 5 -Gl - R2 - =J
affected the middle lamp, which was much dimmer G -Gl W3 R2 - - grr
than the other oil-lamp. ' 7 - G1 - wa - A
8 - G1 R3 W2 . -
9 - G1 - G2 - - & correct.
OpserveEr No. 10. 10 - W1 R3 G2 - -
11 - W12 - R2 . -
Distunce 3,000 yards. :
. Distanee 2,000 yards.
1 - W1 W3 w2 . - LW ra X
> .Gl - ma . _J comet > 1 &1 m3 wa . .
3 - W1 R3 G2 . - wwg 3 - R1 W3 G2 . -
4 - R - R2 - - ww 4 - R1 - G2 - -
5 - G1 R3 w2 . - Few 5 - W1 R3 G2 - .
H - G1 - w2 - - correct. 6 - G1 - R2 - - L correct.
7 - G1 W3 R2 . - ggr 7 - G1 - ava2 . -
8 - W1 -~ R?2 - - S - R1 — R2 - -
9 - R1 - G2 - - L correct. 9 - W1 - R2 - -
10 - 61 - G2 .- J 10 - G1 - G2 . -
11 -R1 W3 G2 - - rgg 11 - G1 W3 R2 - -J
- T,
Distance 2,000 yards. OpservEr No. 15.
/ Distance 2,000 yards.
1 - W1 W3 w2 . - 1 - W r o . -
2 .Gl - W2 - . 2 I m1 L0 Rma .} comeet
3 - G1 - G2 . - = correct. 3 - R1 W3 G3 - - rre
4 - R1 G3 G2 - - 4 -R1 G3 G2 - - rg
5 - W1 R3 G2 . . 5 - 61 - R2 - - r
G - G1 W3 R2 - - caor G - G1 W3 RZ2 - - gr
7 - G1 - R2 . - correct. 7 - 31 - W2 . - correct.
8 - R1 W3 G2 - - ras 8 - G1 R3 W2 . - gww
9 - W1 - R2 - - . 9 - G1 - G2 - - correct.
0 - R1I - R2 . } correct. 10 - W1 R3 G2 . - wwg
11 - G1 R3I w2 . - gEw 11 - W1 - R2 . - correct.
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' : 207
Distance 2,000 yards (with binoculars). Observation ]IJﬁit:tucelz?,OOO yards. et o . ]?Est:mcc 2,000 yards. Distance 3,000 yards (with binoculars).
Obseri'a tion. “r%igh\t‘f’; :"-‘110\\“1{; ) Report. 1:1 W 11,, T'\SVS ";om%r . . eport. hser i :1t10n.- “}Jllghts _show-nﬁr . - Report. Ohser{ntiou. Lights shown. Report.

> : 61 R :; “‘.:2- : :] ww % - % % “:3 g, % - -} correct. E - g % - w2 . - 2 : g i- : (‘;% ) 3 |

3 . R1 W3 G2 - - 3 3 ¢2 - - 3 . _ 5 . . 2 - 2 - -

1 _R1 - G2 - - y a S T FAE - S - SR pole1 oW o
5 - W1 R3 G2 - - oGl o R correct. 5 - W1 - G2 - - 5 - 61 - W2 - .

6 - G1 - ®R2 . .[ comeek S 81 = wa . » & 6 -Gl - RZ2 - -p corect 6 - G1 - R2 - -} correct
7o-61 - W2 - s .Gl R3 W2 - - i TR1 - @&s . ¢ oI Bl - B2 —-
S -R1 - R2 - B 8 -Gl - G2 - - ¢ correct 9 . W1 - G‘-; ) ] 5 - k1 - G2 - -

9 - W1 - R2 . - 0 - Wi R3 G2 - - ' 0 - R1 - B2 . 5y - RI - G2 . -

0 -61 - G2 - - n wl - B3 ) - R2 - - 0 - W1 - R2 - -
1 - o1 " Ro . ] 2 - - 11 - G1 - w2 . - 11 - W1 _ G2 - _
OsnsErvER No. 16 i
. Osserver No. 13 i
. o : . . A Distanee 3,000 ,
Distance ,)’000 yards. ) W])llstance 3,000 z:u ds. . Distance 3,000 yards. : stance yards |
1 - W1 W3 w2 - - o - w2 - - 1 - W1 - W2 - O 1 - wi - W2 - - comect
correct 5 . W1 - G2 - - : 2 . Wl - R2 - .
9 - G1 _ 2 N -} SOTTECS. ) a2 - G1 - G2 - - - T
R 2 3 - W1 - B2 - - 2 3 . @61 G2 8

3 - W1 R3 G2 - - wvTweoe 4 - R1 _ R:_, R N 3 - G1 —_ R2 . . 1 T m1 - W?) - -

4 -R1 - R2 . . rrrT 5 . R1 - G2 - - + - 61 - w2 . . 5 . G3i1 - wWa . _p correct

3 -6G1 R3 W2 - - ww 6 - R1I - G 2 . -4 correct p -1 - w2 .- 6 .61 - G2 .

6 -Gl - W2 - correct. = .61 - W2 . - ) 6 -G6G1 - R2 . - comreck 7 S R1 - W2 oo -

g - &1 W3 R2 - - rw s .@&1 - R2 - - : - Ié:g - - s . R1 ws . .. 'S

- W1l - R2 - - WWwY 9 G1 G 2 N - & - - 9 G1 _ ro . )

9 . R1 G3 G2 - - ' : _ > .. $ - R1 - G2 . - ) -owre rec
10 - Gc1 _ G2 - _} correct. }? - g % - ‘RV% - - 10 . W1 _ R2 - ‘ i(l) - gl - G g . _  correct.
1 - R1 W3 G2 - - rg ) - - 1 - w1 - G2 - -J -R1 - G2 - -

‘ Distance 3,000 yards (with binoculars). Distance 2,000 yards. Distance 2,000 yards.
Distance 3,000 yards. 1 - w1 - w2 - )
5 L Wi _ Rpa . i 1 - W1 - w2 . ) 1 W1 - wao . R

1 - w1 - w2 . s . @1 - R2 - - 2 - 61 - w2 . - s . @1 - W3 . A

2 . WI - G2 - - + - ®R1 - R2 - - 3 -61 - 62 . . 3 -R1 - G¢@ }

3 . w1l - R2 - - < 5 ¢4 -R1 - G2 - . 1 R1 2 . .

_ _ 5 . _ t correct. 2 - G1 - R2 - - 5 - W1 _ 9 _ . T - = G2 - - —

4 R1 R2 6 - W1 _ G2 . - L correct . G2 5 - W1 - G2 . - } correct.,

5 - R1 - G2 - - 7 . R1 - G2 - ] ’ 6 -Gl - RZ2 - - & correct. 6 - G1 - R; .

G - R1 —_ G2 - - g . G1 _ G’; _ _ { - &1 -_ R?2 - - 7 . G1 _ “,.; N

7 - G1 - W2 - - w s _R1 - Ga . § -R1I - G2 - - s -R1 - ®R3 - .

§ -G1 - R2 - - 0 .61 - w2 - - g - W1 - RBR2 . - 9y - W1 - R2 .

9 - G’l - G’ﬂ - - 11 - G‘l . W; - - 10. - R]. - R2 - - 10 - G_l - G';; _ - gr
10 -61 - W2 - } correct. - 7 mw -61 - w2 - -J 1 -61 - R2 . I} correct.
n .61 - R2 - - ) Distance 2,000 yards. ' o No. 14 ' )

| 1 - W1 W3 W2 - - corect BSERVER No. L& istance 2 s
Distance 3,000 yards (with binoculars). 53 .61 R3 W2 - - ggw Distunce 3,000 yards. Distance 2,000 yards.
7 ) 3 R1 W3 G2 e 1 Y 1 W1 w2
. - - 2 . - TES - Wi — wa - R ; - - 2 o 2
i - w1 - W2 - i - R1 - G2 - - correct 2 . W1 - R2 - -] 2 - R1 - 2 o)
O - & 5 . W1 R3 G2 - - rwg 5 o1 I o&s 1 2 B - B
- - - - - - - 2 - - . - _ b 4 - - : - .

4 - R1 - R2 - - 5o g} T : g’% w2 - - 5 - %% - %3 .

B - G1 - R2 - . 8 R1 R 2 correct. a - - w2 - - 6 . G1 R i - ¢ vorrect.

6 - Wi - G2 . .f°comet s . W1 - R2 . - S IR D wa oo o[t v -Gl - W2 . -

T8 - Gs I - 1o -61 - G2 - - ggg $ - R1 - w2 - .- s -G1 - W2 - .

9 TRl ” a .;_ _ o 11 - G1 - R2 - - correct 9 - G1 - wa . - 18 - %1 - G ‘2) - -

10 - G1 - wa2 . _ 0 - J, o= 10 - Wl - G2 - - ) rl' - G2 - i rs
2 J TWELFTH NIGHT—NOVEMBER 251H. 1 - R1 - G2 . . 1 - W1 - R2 . - correch
. Tt was fine and clear throughout. . -
Distance 2,000 yards. OpservEr No. 10. l OnserveEr No. 16. Distance 2,000 yards.

1 - W1 W3 w2 . - Distance 2,000 yards. Distance 3,000 yards. 1 - - W1 w2

2 - __ r5 ) . s ; - - -

SR I £ SR P 1o-wL - W2 ooel T oW o) : 1 g1 Ryl e

4 - R1 G3 G2 - J 3 ) gi B 2‘;; o 3 . R1 - R2 I 4 - Ri %3 - cogrr‘(:(.t

- . 4 : , - — =z - - & 2 . - .

6 N E} %3 Gg oo wYs 4 -R1I - G2 - -} correct 4 - w1 - G2 - - 5 . - 61 W2 - . wg

3 R ped g T 5 Wl _ G’ ) . 2 - “ 1 - G’ 2 - - b = b G‘ 1 "V‘)
. 7 - G1 - R2 - - grg 41 - G1 R 5 i 6 - G1 - w2 . - } correct 7 - — G1l1 R ; : _}. correct.

8 - R1 W3 G2 - - rgg 5 - B2 - 7 -R1 - G2 - - ' § - - W1 R2 i

9 . W1 - B2 - .= 7 - ¢1 - B3 - 8§ -G1 - W2 9 R1 G2 . . rr
10 . R1 - R2 . _} correct. 8 -R1 - G2 - - wg 0 D Wil 2 - - ! - - > . . rr

= 9 - Wi - RZ - - correct. - G2 - - 10 - - Gl G2 - - correct.
11 - G’l R3 W2 - - gWW 10 - Rl - R2 . . oy 10 - Rl - W:‘Z - - 11 - - RI G-2 - - rw
n - G1 - W2 - - corect n -6¢1 - RZ - -
OsservEr No. 14. OpservER No. 11. OBsSERVER No. 17. Osserver No. 18.

. ‘WDllstance 3,023 yards. Distance 3,000 yards. Distance 3,000 yards. Distance 3,000 yards.

- - 2 .. i - w1 - w2 - - . Wi - : . -
2 . W1 - R2 - -T 2 .R1 - G2 - .7 % . E % g% s % - WL - W2 -
3 - G1 - RO . - 3 w1l _ G o 5 W B s "L éorrect b - R1 b G2 - -

: - B2 . 2 . - - 1 - G2 - - : 3 - W1 - G2 - -

4 R1 R2 - - 4 .G¢1 - w2 . - 4 . o

3 - G1 - R2 - - P Wi RB = Grl - w2 - - 4 - G1 - w2 . .

6 - W1 - G2 - - ®as . 5 - w1 - R2 - - gr 5. - W1 - R2 . .

G2 - - + correct. 6 .31 - R2 - - % correct. 6 - G1 - R2 . 3 6 G1 a

7 .R1 - G2 . - v .G1 - G2 - - 7 . el G2 - b - - R2 - -} correcl

§ -G1 - G2 - - s -.Ri - R2 - - s - R1 - Ra . . I 81 I ms .-

9 - R - G2 - - 9 .1 - R2 - - , 9 . g1 - ®Ro . "+ correct. 9 Gl - R; -

0 -Gl - W2 . . 1 -R1 - G2 - - 0 -R1 - G2 - - 10 - R1 - %5 ool
1 -61 - W2 . -J 1 -61 - W2 . - 11 - 61 - W2 - . 1 -G1 - w2 . j




208 . DEPARTMENTAL COMMITTEE ON SIGHT TESTS:

APPENDIX. 209
Distance 3,000 yards (with binoculars). Distunce 3,000 yards (with binoculars). OpservER No. 20. Distance 2,000 yards,
Olservations. Lights shown. Report. Olservation. Lights shown, Report. . . .
1 . w1 _ w2 oo A ) 1 . W1 _ wa . =\ Distance 3,000 yards. Observation, nghts shown. Report,
2 -Gl - G2 . . 2 . W1 - R2 - - Observation.  Lights shown. Raport. 1 - Wi - w2 -
3 -G1 - R2 . . 3 - G1 - G2 . . 2 1 - W1 - w2 . - 2 -61 - w2 . .
1 G1 - W2 - . { - R1 - W2 - . 2 - G1 - G2 - -}cfmct- 3 -R1 - G2 - -
5 - 6G1 - w2 . . 5 - @61 - w3 . . 3 -G1 - R2 - - rg 4 - R1 -- €2 . -
6§ - G1 - R2 - -} correct 6 - G1 - G2 - -} correct. 4 - 6G1 - W2 . - ¢ 5 - W1 - G2 - .
7 - R1 - R2Z . - 7 - R1 - W2 . . 5 - G1 - W2 . -}c‘m‘e"- - 6 -G1 - R2 . .} correct.
s - R1 - G2 - - &2 . R1 - W2 . . 6 -R1I - R2 - - wr 7 - 61 - W2 . .
a9 - R1 - G2 . - 9 . G1 - w2 . . 7 -R1 - RZ2 - - g8 -R1 - R2 . .
10 - W1 - R=2 - - 10 - WL - G2 . 8 -R1 - &2 . . 9 - Wi - R2 . .
11 - W1 - G2 - -] 1 - R1 - G2 - -} 9 . R1 - G2 - -} corect v -61 - G2 .- -
) ; 10 - W1 -+ R2 - - 1 -G1 - RBR2 - -]
Distance 3,000 yards. Distanee 3,000 yards. : ‘ 11 - Wl - G2 - - -
1 . W1 _ w2 . ) 1 . w1 _ Wwa . A i . : Distance 2,000 }'ards.
2 - G% - w2 - - a . G1 _ wa . . Distance 3,000 yards (with binoculars). 1 - W1l - w2 - -
3 - R - R2 - - ] B P _ - a - R1 _ a . _
1 W1 - @2 - A - U S I N 5 _R1 - &3 . -
5 - Wi - G2 .- - 5 - W1 - G2 - - 5 T &1 - 65 . - 4 - RBR1 - G2 - -
6 - G1 - W2 - -p corect 6 - G1 - W2 . -l comect. i . RI - w2 . - 5 - 61 - R2 - -
7 -R1 - G2 - - 7 . R1 - G2 - . - .61 - w2 6 - G1 - ER?2 . - + correct.
s . G1 - w2 - - ) - ra .. 2 s 7T -Gl - 2
S G 1 W2 6 G1 .- G2 b w2 . -
9 - WI - G2 . - 5 . Wi - @3 . . - 2 - -p comrecth § .61 - W3 . -
1 - R1 - W2 - . 10 - R1 - W32 . . (O 4 S 9 . @1 - G2 - .
n -6G1 - R2 - -] 1 - 61 - R2 - -] s .61 - ws . ° o -w1 - G2 - -
: . _ 9 . _ - - R2 . -
; Distauce 2,000 yards. . :{g - g% - g"
] ! Distance 2,000 yards. , = - A
i . - — - - _“| * Er ] *
5. a1 = wa [ 1 - W1 - W2 - A . : : Distance 2,000 yards.
S 3 - R1 - G2 - - 2 . G1 - w2 - - Distance 3,000 yards. - - E’l ga -9
T L a - - 2 - - - - - 1 2 - -
Sk 4 - R1 - G2 - - y gL - &2 1 -R1 - R2 - 3 . _ 3 :
PR - 1 - G2 - - 4 - R1 G2 - - Wl G2 -
S 9 W : 2 . W1 - G2 - - 4 :
5 6 - &1 - R2 - - L correct. J - W1 - G 2 - - ’ 3 w1 G‘; - - - R1 R 2 - -
S 7 . g1 - w2 - . 6 - G1 - ®R2 - -} correct ©o T 5 2 - - G1 w2 . .
| s -R1 - R2 . . 7 -G61 - R2 . - 4 - 61 - W2 - - 6 - - G1 W2 - -} correct.
9 . W1 _ R2 - R 8 - R1 — G - - 0 -RrR1 - G';;. - -rcon'ect. 7 - - Gl R2 - -
0w -61 - G2 - - 9 - W1 - BR2 . . & -@¢gl1 - W2 . . 8 - - WI R2 - -
1 -1 - R2 - -} 0 -R1 - R2 - - 7 -WwW1 - G2 - - 3 . - R1 G2 - -
1 -e1 - w2 . ] g g% - g’g- - 0 - - G1 G2 - -
Distance 2,000 yards. | ) - = - - BrR1 .63 -
1 - W1 _ w2 . ~ Distance 2,000 yards.
2 -R1 - R2 - - 1 - W1 - w2 .
3 - R1 - G2 - - 2 - G1 - w2 - -
4 - R1 - G2 - - 3 - R1 - 9 . .
b - G1 - R2 . - 4 - R1 - G2 . -
6 - G1 - R2 - - + vorrect. 5 - W1 - G2 - -
7 -G1 - Wz - - 6 - G1 - ®R2 - -} correct.
8 - G1 - W2 . - 7 - 31 - wa . -
9 . G1 - G2 - - s -R1 - R2 - -
10 - W1 - G2 - - 9 - Wil - R?2 - -
1 - w1 - BR2 - -] 0 -6G1 - G2 - -
n -Gl - R2 - -
° Distance 2,000 yards.
’ 1 . Wi w2 - 9 Distance 2,000 ym-ds.
a . - @¢1 R2 . - . - w2 .
35 . - W1 G2 . - % i -g;ll - ﬁ:_, i _1
4 - - R1 R2 - - 3 - R1 _ G2 . _
5 - - G1 w2 . . i - R1 - G2 . .
6 - - G1 w2 . - + correct. 5 . G1 - R2 - .
- o
! - - Grl R2 - - 6 - G1 - RZ - - + correct.
s - - WL R3 . - 7 -Gl - w2 - . -
9 - - R1 G2 - - S . G1 - w2 . -
10 - - G1 G2 - - 9 .61 - G2 - .
11 - = R1 G2 - - 10 . W1 _ G2 . -
nm - wi - R2 - -J
OsserveEr No. 10,
PDistance 3'000 )':u'ds. _ Distance 2,000 ]';u'ﬂs.
1 - W1 - W2 . - 1 - = Wil w2 - -
a - R1 - a . - 2 - - G1I R2 - -
3 . W1 - G2 - - 3 . - W1 62 - -
L - 61 - w2 oo . 4 - - RBR1 R2 . .
5 . W1 - R2 - - b - - Gl w2 . -
6 - G1 - R2 - - + correct. 6 - - 1 w2 . -\ correet.
T - G1 - G2 - - 7 - = Gl R2 - -
8 - R1 - R2 - - 8 - - Wl R?2 - -
9 -Gl - RS2 - - 3 . - R1 G2 - -
10 -R1 - G2 - J 0 - - 61 62 - -
11 - G1 - w2 - - 11 - - R1 G2 - -J




' /
™ 1
—
ol . mh_:davoz.mm
8.7 1 ===~ |=11l=1-|=f=1=]-i=t{=|=1=|=] - =l=1=1=-t=1-t{-t-1-19% |92|l9 (o8 |¢ |5 & |& |7 |09 s
: i . i SooumEIp [V |
e — o
1 (orpuusiad)
9:¢ T o= 1=(=t-1==tti~ =1~ 1= === ={=1-{= = |-t~ t=-|-|=l-i-|-|% e |e s |cle |0 |+ |c ]88 |- * 000G
— - “4-1-{=1=(-1=1=-i-1-1-1-1-'=1-i-0[-{-| - =!=t={~|=-|=I-t=-|-|8 |¢ |& IC |¢ [T {L i¢ |+ |5 |B2 - wpans go‘s )
- ‘sammaouly
At
6T ] TI=t¢|-{—|T _ mE el Bul N Bl Bl B _ -t1Tl-(-1-] 9 AR R e el e el KA DAY ....h_nm. GL | %G| B8 | T LL] OTL SOAUAID nv
- - =1 =1-t=1=t=!'={=1-0l-1=i"1|" _ adi Bl Bl R B === =|=|=1—-[-|-}99T |ST (9T |8T Go|TT|%G|0G(0T|4T1]99T |- * 000'T
— = A=1=1=1-1=1-i~1=1=1=1=1=-1=-'=1=1=1=t=0 = |=1=|=|-'=|={=-1=-|=-01%2 jo{e |z (8|2 |6 |sie|a]%9. |- “ oo¢r
I [4 T(=-t=|—-|-lti=|~t-|—-i-|-1]- A “l=1=1=-1-1 T == T|=f=]=|=i=|—- |8k |Ge |85 (05|50 |Sc|9E|0c{Rc|TE]| 948 | - * 000G
L4 - “t=t==1-l=t=1-t-|=-|-{-§4=!I={-|-|=1-]| & =l-|=lei-l—-{—-i=|-|% |1 |V |28 {6 |G |2 |F |€ |90 - 00%'%
9.7 4 “l=18f{-|-|=-1=-I=-|T|=1=§-—"=tTl=-|-|-1] % -l=lToiTt{=1={=1-=-|~-198%T l6r|15|q1|61|0c|08|55|0G|61]| $6T |- spausfgpo'e
‘U daJ A _
" W :
8 7 ON MHAYUUSHO
S|
ﬂ v
. sINAoLT
817 e (- |tls|—-jelelctL]|-1-[=|-|=1-{-1—-1—-{| - “t={-l=1-|-l{={-[-146 G [OT| 8 {PL|{IT{TIT{F1 |11 6 | OTT s
_ S0DUMBID TV
gl b T|(=|T{-{—-t=01=-|8|-|=-i=-1-}t=-1-1-1{=-|=-1-1 - =|l=i~|=|-{—=|=|-|—| %€ G |T{G|¥ |—-(glc |8 |G|9C - “ 0081
.07 6 “|l=|=1sf{-ie1¢t-lTtl=-{~-1-1-1-1-V=]1=]-1 - -t=|=1=!=-1-|-|-|-18% Lo(6 |9|OT|TL|9 {TT|8 | L] 78 - spwk 000'3
stmpnaougr
Al
971 TOT |¥1! G |76 |GI| & _om 18| T|-|—-|G|T _ sl 1|86l ¢ -l=1-|sl=|=]-|-]-]68% |ra|28]22(001|58 21|56 |8 16| 268 |seoumsip |1y
— - ===t = = - e - - - e Je qe fo e fe o (s v |eF |- oog
69 6L [T G T jT|siofe s|T|—|-(-1-1=[-t=1-1-} - |=-t-|-|-V=l=|-|-|-|49% |0G|%G|7G |GG 15 |g F€{Ca 16|94 - ™ 000°1
2.8 Lolet=-{={-|-i-t-ls{-|{-|-|=t1i=|-1ti=-{~| = |=|-|-1=-1=-1-1-(—-1-1¢8 |9 |8 |ou|6 [¢ |2 |& |6 |oL]©8 - * 0081
r.rr 6% Si1=18 19| |FYy—1&6{-f{-{—-t1efyT|T|l=|—-|—-|T I “|=|=-11{-=[=|- |- 1% |ec|oc|TL|T6|0G|L6|6G|%|L5] T4C - “ 000G
F.or Vol-i~0s |=|-is{-|-|={=|-1-0=t=1=1-1-0{=0 = V=1-0-|-t1-{-t-|-|-|¢€_ |t (Tt |v (¥ |6 ia |¢ (G |6 ]9 |- “ 009%
G656 (4] ey- st 9 |(—-8|-{8 |-~ |- |-lejs|G|—-|~|®G T —{=l=ltl=-1=i=-1=|-171er lot|og|s |1G|oT|8alsr|sL|0L]| P6T [~ spawkooo'c
U dB T i
‘S 'ON HHAYHSHO _ .
S S — — —— frerrymr
!
gumaourg ' ”
8- 48 1418 =|l-legte|{T{e81—~ts|T(TD|f-1&Y =~~~ |~|—~1 = === t{=|=|=]=]-]68 slat-(ela (el o |® |F8 s i
o — . sodunEIp IV i
| 718 9 =I=1=-1tlrlel=t{=-|-|=|-|Tl=1-{~iI=-|=-|-| - ~t=1=|=1=|=-l=1-1-1% s |5 |- {P {8 |- |7 |6 (5|86 - spauf 000'g ;
. : _ *(edunsolay) !
9.7 |6 -l=lelt|-|-|-jslt{t|-|x]-|-|-i-|-|-1 - b=1-|-1-1-|=|-|-|-Var [~|s|[-|t |5 |¢ |6 |¢ |& |0% |- spwm&ooo'e i
_ . LN .
Y72l :
646 q0d |41 ¢ om?.m TS| O [ €0 (16| 9 |OT|6 |8 |T|¥ |8 |9T] — “l _ -{=1-f-|-1=1=-|—]08% |9%|F9|cejec|04i0L|2e]00]|00] 964 8ODTWSIP ([V ,
797 er Tl (eflty—-|—-18|—- &=~ |~|—|-I—-| - -|-i-1=-1=-t-|=|=1/=19 {s]-|s|e |t |—-|5 |5 |1 |8 - “M 004 i
o-2r |1 ls{s|ei{r|ole|¥|sis!r|[-|-lv|-|-|-|-t=| - |-|-1-|-1-fi-{-1-j-|%08 J1c|&t|¥T|15|¥5(05|9c |95 0G|&ye |- = 0001 |
0-97 ] tl1-1¢is |=|sl—-(=-1-{—-|=|-|-|-{-lTl=-1-] - ~1=1={=1=t=1-1-1-014&F Jc |9 |1 (08 |9 |¥ |8 ¢ |99 -, 00el _
. 706 |84 |el-|elor{tlelT|-{tlet|tisr|e|a|-|sia|{6]| = J-1-|-|-|-|-|-|-|-|04r |ar{9c|1T{4T|95|6a]6T]|0G 8T|8YE |- 000 &
. & goe |98 Je|t|ajelt|e]|rl{rir|r || ]eloltlr|riol = {-|-|-t-|-|-|-|-|-|4 & jer|v {or|sr|or|sr|or|oT| 18T |- spw 000'€
& s JoJ v :
B ‘s "ON UTAYHESHO ) . m
= .
@ BN ODOTIE :
- —_ - -l=-t=1-1=-1-1-|-1=-1=1=|-1-1t-=-|=-|=--1-] - -|=1={=-1=1=-1=-[-1-1% |6 |6 |6 {GT{& |TL|GTj& [8 |78 3ia ,
= I S P —— —_— wovﬂﬂum_@ =.d.
£ —_ - -l=-t=1=1=-1=-1-1-1-{=-1-1-1-1-|-i{-/=-1=-1 - “i=1=1=t=1=1-t-1-198 Jo |9 |9 i8]0 30 |8 |9 (¢ ]|9¢ - ooo”m
& — - A-1-1-1=1-1-1-1-1-1=-01-1-1=1-/-01-1-1-0 - {=-1=-1-1=1=-|=-{-{-1-1se |eiele |» |v |g|¥v|c ¢ |8 |- spmdooo's| .
| 3 HENMIONTT
m Al '
W e S , ;
o 9.I1 84 T _m —2 slet{ttrT(PI¥|(-|Pl8|e|q]|~-i—-|G]9T =ltls|e|T|%®|-|—-|5|IT4 JPa|L2|80|L8]08|L8]0L|2L|GL] P08 BOUTISIP [TV
] —_— —_— — Ea .
£ 69 I ~l=1=i=-1=1-1-1-1t!-{-1-{-1=1=-1-1-1-1- 1-1-1=-1=-{=-0-0=|-|-]9or {el-je (e (~|-fe -8 q&r |- I 00%
5 92 |& |-lt|-{s|-iel-1-{=V=|=0i-|=|~-|2|=1=1-} - |-1-|-|-1-j-1-|-|-|¢€9% |sG|4c|8c € L5 N6 1618G|8C)0LE |- = 000T
g — - =i =t==1=1=l=1=-{=i{=-i{=-{=1-1-1=\-i-1-1 - |='1=-t=-{='=1=|-1-|-1%8 |6 |8 |or;6 |TC{% |6 |6 |OT|®8 |- © 0081
Es 2.0 74 Tl-17i¢l1lol-l-1elal-1glelrigl-1-1~-1 - =1 =1=1='=1-i-1-1-1|%1¢ |sc|0G|e1|6G|45|06|4T 65|9c) 8% [- 000%
= g6r | ¥ Nt N R R ol et et . el el el el Bl BT LR A R TR IR L R R 13 LV R LR |
(&} 0.8% (4 gl-|olP|{T|8}T|T|=|{T|~|T|Q|5|G|-:—-1C]¥ -1l PiL|%|=|-|5hart |tr|Qt|6 {6 [ST|OT|TL ST|TT| TOT | - ®PTU4 000G ]
A quAd A . | . . I T DL T A _
mlels|tle|ls|t]|e|s|T|e|a;T|e|s|T]|e|c|{T] B |e|a|T |6 6|T|¢6[5]|T E16(T|8|5]|T(8|8|T| =
{powan m. U RN N _ = .m.m m
7 ne . , . . = = .
Wﬁ“ﬁ“ﬁwﬂ.ﬂr g .m.l.. D k! M g M D oy ) . . B E . . . o & .
6'1) : B2 poyimn pofua poiro poy[uo pore TPOT[un W M o) q B2 M ) gl m 2, ‘ooumsI(q
99 098Iy &g M M D B ! ! N £ m B
fo g _ z g _ &
abmusdsind | & “pornir £300L1001] & '098 0 PO “ “pawntt £13001100) &

_ T oN UHAUESHO
.mmﬂﬁﬂbmmommudaﬂ.H.ODQZOO ma.%ﬁzgmm./.ﬂm—omﬁqum_mmo._._Efﬂabw

T XIONIdIVY

210

S e e e

Mk a g aeabe



213

sInpndonIgy
o CTITA
! . g0AUWISID [V

03

RNINI0NLT

: At
 S— —— | p— i —— _ ——
_ - —
, 8.8 milﬁlhmnm._lult..lhuuxl_:..u..ﬂhmunl3 sl L ush..ﬂ..m 608 17L|GD|8C10L{82{08|GL{TD|Ce| 089 |B0OUMSID TV
— - u:::ulnlus__:unlullu = |=1-1-1-{=\=-1-i-1— |86 [sr|er|¥1{15|8 |eG|eT|GT|GT|8EL |- ' 00O'T
= o B R N I I I N R I R I I I Sl N Bl Bl Bl Bl Bl Mot el Bl el B £ T NS R AR IR IR SN IR T T IR 1
Fe L ol 0 ot el o el e e Bl B --nlnuluuwwm .ﬂ.m.d.ma.ﬁ.m.“_mmmm.m?:,_:mwm - % 000G
— | -|=t=1-1-1-1 - |I=|=i=|-|-t-1-|- |- e e |8 (¥ [T ]2 |8 |5 |G - Y009
.ﬁm..cc.wﬁ ¥ |lrl-ls!l=-|-{tl={~-[-|=-i-[-1-]-t=1-1-|—-}9C J-|-|e|g (=9 |—-|—|6 |PAL |OG|GG|S1|6L|GT|Go|5G{0a|q1| V6L - apmd Q0'e
g '8 "ON WHTAMESIO
7
&
= : - .
— - i - - _ _ . BIT[NOOTINE
i - e -t=1=1=-1={=l-/-V - |-1-|-|-{=i=1=1=|-|%8 |6 |G |6 |OT|€T|4& |G |TTIL& |78 YA
' . _ BODURIP [TV
= u11---111..:;::........:.:....1:....:-..% 9 |9 |9 |6 |6 |5 [& {47 |99 |- “ 000G
=== 1=t=]==}=1=t=1-1-1-0 - b-1-t=|-1-|-{-|-1-\8 |e |sle |v (v |e |5 |F |& |88 |- spwwlono'c
‘RIVINIONLT
1AM
.86 18 Islitletelslolataglsl-11ialol=|7|5|5|e]199 |9 |¢ |erv|ot|s [GT|9 |T [GT]|P€9 [r0|20|ew|T0|20|04|Ge|Le|0T] 980 |sooumsy Iy
L7 N I Rl B Bl ol Kl il Bl Bl Sl Bl il Bl Bl Bl il Bt I ~ltl-]-lsltl=1-1-1le% lolelsloleie|ote (3198 |- “ oove
2.8 gt |-1rltl1l{-lelsletel-1-|=0-1-|-]1-|1|-}]9 T(tl-le|-|=-|-|1|-]2% Yig|oe|rc|10|96|oT |6 |6T 95| 9% |- * 0001
0.82 ot {el|-[rir|-l1]-|-lt|-|-[-l8|-f{-17|-|"]|8 T|-lgls|={s |t |{=-|-]1% [P {8 |¥ {4 |OT|9 |% |OTjOT|%8 |- *“ 0021
I-18 32 lcltlolztitltlelsisl-|1lslr|-le|-|-l5l9% |s{-|¥ |6 |-{o|¥ |-|& |TET |ST|818 |GT|0G|6T|TT|8T|4 JOBL |- “ 000%
.“_ﬁummﬁmmmq‘aﬁﬁﬁmamuuuuuﬂﬁaﬁ.nm siT (s {e|-|e{Tl-Je |68 s |oiT |22 o |e|o|~|P8 |- sewlooo'e
"4 ON I ANFSEO
- _
! , srunoouLg
Lor |9 ~=lrt=1=telxl-lel-|~-1=t-1-1=1-1=1{-V - V-|-{-1-({-|-4-{-|-|o8 o (8|7 |46 |48 |F (D]88 ° m _ :
. L seoumysip Iy .
9.8 4 -l =1l =1~{=1-1-1=t=1-1-0=1=1=|=1-1-1 - }-i-|-i- |- [-i-|-|4e glels (P (T |8 |P |cae|8 |- “ 00097 .
6-2r |9 “1=1=1=1-1xtlcl=-1el-1-t-1-1=1-1-t-1-1- |-4{-|-{-{-|-1-|-|—-|¢€ |& e (s |¢ |1 |6 |V |G |¢|8C - spad 000'¢
samnacug
1Al
| eoor | 181 lotlalogl# v |et]w{s|w|vt|a|a]le|w|a{r|[-(2for |T|[-lT €|G|&|&|-|T]|Cok | 18| 9¢ | 78|58 g.H_E 18{G4| 888 ; sovuwsIp IV
04 £ Hunnlﬁﬁsnal..:ua..ujn|:1_T.|||||3.. ylr|slsiele |4 {ctej&F [- " 008
P8 gz lelwlel-11ltlsltlsi-{t|=|®|~{-1-1=|-| - |-|- |- /-1 |-t-1-|-|¢&%% oe|ec|os| 1|25 (68| |eoles] 948 |- 0001
o-1r |8 sl=lwl=1=1-1=1-1tle|=|=-1=-1-t=-1=|-{-t- V-i-{=.c|zizlz-1-{:]¢& 9 is1¢ |6 [or]or|s |tr{z te8 |- “ 00T
rer e lolu|t|s|-|®|Y|-|~-|P|v|8]L|T|-|B|-|"|8 tl=|tir|r|s|1|-|1|€08 |vo|¥5|c1|56|9c|95 16|45 4| 8F8 | - T 000%G
. 6.92 | A A iy g e e N R A R A A R e e i et Bl Bl Sl el i el B e 3 s (Tls|els|els |6 o {9 |- “  008'C
_ a gos |ee lel-|sls|-|el-|1|lt|s|e|n|e{c|T|G|~|&]8B -|-1-lgl1{-|a|-|e]®er |[+#1|ea)s |1r|ut|ec|er|oT|c | P67 |- epwwl 000’
"ANDD 43,
5 3 d R
=]
= 9 ON HEAYTSHO
_u.l.u : R
W _ . sNUoonIE
[ Lor |9 tlrlel-1-tsl-[=11|-3=-1-|-|={-|-|-|-0 = |-|-|-d--|-(-l=|~}|0s e e le|s (o te 8|2 19|99 a_ﬁﬂzd
: _ —— e ——— —= AU
_ 3] rore |9 tlrlel-1-tsl=-1-1tl=|~-1-|-|-1-1-1-{-}F - |-|-{-1- - l={"|_|¢ sle{=-{v|e|-|¥r|e (a8 |- " 000G
= — N ELELELC I e o o 2 = 2 e = === = - L -t-1-1=i=|-]-1-1-|%8 e {e s | |1 le |¥ |5 |¢c |8 |- spadooo's
= . _ ALY
S | | Y
m sor | ozt lot|w|we|e|elist|ol® || a|eier|v|s|T|5|-I7]|6 T]-t={1is|~-1T]|-]"|9%k |oL|88|00|6G| 184688 ommh_mpm S0DUNYSIP TV g
P e e e e e — —— :
2 9.87 3|m|HH:m|.ﬁ.111:||:|||u...uu,_;..n,.lﬁ. olejolalelele|P|a|¥s8 [- © 0% |
g 9.4 1z |#lelel=-|s!-VF|-tel-lTi=-1-(-1-1-{"{"t~- |-1°1" :_uulnnmmm QG | 45| 96| 60|96 |46 |G6| 45| 85| 944 | - 000°T |
= 7.9 g H|H||:|H1:H|||H||||uu,--.;--:ut. g [4 |8 |oT|8 |TI|8 |1T|9 [%B |- 0091 -
i gzr lee lol-|sla|=-'o|l-|Ti8|=|~-|®"|Gis|-|-|-|"|¢© ~|=l=]=]=]="1|-|1|988 |95|86{9T |58 4505 |05|05|8G| the |- 000G ,_
- g.08 | A Hlmu.i;-anﬁuuﬁasusan11_117--:12,mH-mmnamnw@.. 0085 i
zoe |5 |vl-lels|-1el-|a|-(®|T{6]TlT|~-{G5 |- |P]|A4 Tl=i=-{tisl=-|=|-]&|9m |6 [05|9 |GL |¥T|PT|T|&T OL| 90T - spuuk 000's . |
7100 0T #_ﬂ _ _ | ”
mnuﬁmmﬂ,nmﬁnmﬁmmﬁm_mﬁ%mmemHan nuﬁnmﬂm_mﬂﬂ |
(pruene W B B o SR ) _ml., m o
oy ' G B I M O E " |
e ..w._v. mm pojna potwe  {  DOqIUO paqree poryue poy[uo s "M, D kil mm M K kit S . 00UMGRI(T
BOYVLTY mm M M D 2 a 2! H 25 m Ml_a | _
” g 8 5 & |
alloguodda g m.. *powve £3oortcouy m 908 0) POV, “ ‘porym L3000 m... .

212

: ‘g ON UTAUIASHO

RN Tt e




215

.

APPENDIX.

DEPARTMEXTAL COMMITTIEE ON SIGHT TESTS

214

: glruuooulg
- - - ol Bl Bl Mol Bl Bl Il Bl 17U T O fFLIST Ot FT|9T|eT |9 |ot|6 | OTT Ira
. : ) gootmetp |1y | ¥
- —— o
— - - -(-i=|-1-l-I- ..uu “{={=|={=|=|={-{-|owx |¥t|st|ov|#1|ot|eT|o {otle | 011 |- spauf goo'g
‘Bwp0UT .
AL :
— - - “l=1=-t-[-1- uﬂu_u =1=1=|-1=|-1- -1~ 1% |ov|or %e|oc|®¥{70!12|ac|or| 0F% |seoumsyp v
_ __ Bl Rl —
— - - u-uuull_l,u “[=1=t={-1-]=|-]~|8 nmneﬁm__ﬁ_mnmm._.o%
— - - ol Bl Il Il Il I N “[=1-1=1=}=|=]=-1-|8_ s (e (e (¥ {r ]2 ir |5 |e]8 |- “ 0007
— - - =1 =-{=1-|-|-i-:- 1= -t oo | 8T |SL{18 (15|15 |15|65i5 6T |15 FBT |- “  000'G
woving | - ~|=1=]={-I- s“: - =|=1=1-1-|-|-1~ -6t {15|61|ss|1c|15|gc 1 ot |6T| 06T |- spsuk ooo'e
! | i .
'ON YTAFESHO
_ |
: suuuooulg .
G- (7 - ol e it el el B Bl el “t= - =i=1=1-|-1-]%e% |o1|95|s5|+5! 5|85 |6T|75|05]| F18 Y |
, F sOULYSIP [V |
— |- - R B =l=1=1=1=1=|=1=|-1% lejec|e|xic|p|o|e|r|oe |- = 0%
e - - “1=1=1=1=l-1-1"|- oo e it s (vl T le |s s |18 |- ¢ 00¢'G
&I (g - =t=1=1-1-1-1-1-1- T T T T LB | ST |8 65| 6Ti8T| 65| FT|6T|FT] GOT | - spavsk 000'
i ‘BANIHIONYT
_ WAL
0-& . | 88 - i1 |-|FlelG|- aut Bt el B W Il I O Wl Bl Il 72 0T Sﬁmﬂ 6 ”m:__mq,:. 66 |GG} L00T|sooumsp Ty
- = - il Bl Bt Bl Bl Bl Bl Bl B - =-1-1-1-1-1-]-|se n__nnﬂ,ﬂmq‘mnma-:o%
- - - - ok Bl el el Bl et il el B =1 =it i i1 98 |rTiFT|e |SUiGL|TTiIT|L {8 |98 |- 0001
— - -|- - -l=1=-1=-1=1-1{-|-1- “i=t=1-7-]l={-]-|-18 e is {eje |t |{¥ i |5 (¥ |8 - “ o00oT
G- 7 -le I =t=i=l=1=t=1-1{=I- == =i-i-t-|-i-|-|69F |97|ce|se|ov|ne|Tolovise|cT| 9% |- “ 000%
0-FT 9 -lsl-1% -1-1-1-1-1ls!-1-1|- =l =AY iete s (e le (T |PYER |- “ 009
A 81 -le L =|-|-|-i-|5;¢e|5|"- “{=-lt|-|T]~-|—i-]08e |Sc|ov|0F|45|86!9¢ 16|56 (8| 098 | - spauk 0po'g
ey taJ
| [T 'ON MEAYASHO .
S Y e — TR ——— .|
. |
srnnoow g
0-¢r | 9% ( g FlTles|(-|-[-|slT]e = J=i-1={-F F I r - | 168 |s5|oe|ee|ce|or|ev|oc|sn|se] 948 I
SOOUMBIP IV
— - ~ (===~ 1-1-1-1- ~ I=1=-1-1-1=1-|={-|-|9% |e|e|s |t |r |efc|a|c 9 |- * 000
0-6 e G cle|=|{&|-|-[-|tit1]|- = =i~ {-1-|=-1-1-|~]|7¥s¢ |eviov|er|is|or|ot|oz|qr|6L} 99T |- 000G
g.0r |08 - els{s|tle|-|-|-|ti-|¢ = |=1-~{=1=1=]=|-|-|%8" |sv|at|st|2L1|05 |55 7T |05 |41 V8T | - sPwd 000'€
wADPLAONIST
Al
&9 | 01 G |51]%G] & s|l-jale|-|1]|wistlog 0T |=|T|{-|9o|T|s {-f-|~]84 |«9|06106]|%8 ¢0NGET| 0L ca|8D} BEE |BoAUMSID IV
6r 135 |-|-1-15 tl-lv){-|-|-]-{*|- -1 - |- -t=1-1=t-1-1=1-18_ {¢ is {1r|or|or|s [ot|s |8 |28 |- o woog .
0.8 o |sltic]e -{-lelsl-|-1t|~It =1 - |-|-t-|=|=|-1-|-|-196% {ev|[rc{or|sr|85|8c|1a|1c|s1) L8 |- © 0001
gl 9 -1=-i{slt |- -{=f{=t-1-|-lt |[1i- Y- |- -[-1=]=|-1-{-|—-18 {8 ]6¢ |& |et|& |GT|S [¢ [1U|¥8 |- . 00&I
087 |08 Jel-je|elT|v]|T|(-te|T|-|—-Qor|¢glor |1 (=1 -it === ]-|-1%88 |iv|65|25|5c|e|r|ST|Le|21|¥8¢ (- = 000%
e.6 2 ===t - ~l=t=-l=-1=-l-t1 |-~ lllr...‘lllll...mH s e (e [T |6 l6 (T |e |6 Te |- 00¢'G
Co9.88 |19 {F|TiefIT|9 “i=1={-|=[t]s |9o]s 1|86 ~1tl-le|v|s |-}-|~|94t |et|si|ec|0s|ec|en|cr|s1|{cr] 9¥8 |- w1k 0008
qua wa g ,
" 0T 'ON WTAMHSHO |
h . . siunaomg
— - - nll Bl Bk Bl Bl el Il S B = |-1-1-t-|-1-1-1-{-19% ¢ |¢l¢ je-|¥ |1 |6 |r & |88 s
— — — e e NS TV
— - - = =|=|=1=1=-i=|- - |=1-1--1-1-[-1-t-182 le te l¢c e (¥ |1 |0 (¥ |G ]8BC - 8pauk 000°G
wEnmoouyT
| At
0.1 | 89 G AN T TP =t=|~}T T__ 26 |1|-|cl|su|ot|er| =1~ |v]9eg |vo|rstsr|eeiro|2e|os|on|00) $T4 | sooumep 1V :
— - -~ - -l=-t=-1-1-1=1-i-|- - |=]=1={=t-|=1-t-|-192 |s v {e|ri{c|c {? |5 (s |9 |- % 00%
g% g I 1 all il Bl Bl Bl Bl ol - {-1-1-|-|[=1-1-1-|-|9w@ |ocics|15|16{05|0e sr{onica| 088 |- = 0001
6T - - - ~l=1=1=1=-1=1-1-1- T -{=|-{r|=1-|-i-1-1%8 [0 ie |2 j& (o ¥ (& (0 is P2 |- = 0091
008 ¥e - ol “i={s|-|=1-{-, |- ¥ =|={=|21]& |65~ |~ |- |9, [Srics|8 [Y1|95|al|05|Ts %a|09e | - oow.m
7.9F {1 1= ol el el el et et SR Rl I |- fT|e [T =i~ =f9 [ j¢|s]=|=|T |65 5|98 |- ~ 0093
1 ear |81 I g Tjris|—{~{=Jt -t 6 |- |-|¥|eyeleti-|-|wfre |trjer|e |9 |6 |& |Gr|oTj4 | BEL |- SpAWA 0006
use 42T ,
|
3 G glejT|e|cjt]|eislT (2 Bolelc|T|efs|T|e|G]|T gls|r]jels|r|e|s|T] =
(paenu =] & % m
fiypaaaioany m ™ L g ‘M (=5 m w &
PN PagspL B . . . . . . '8
s = paqua porpm paquo paun m AL 3] . o M §3) g e ‘poumysIy
o 188 M D w A & 5 g3
manRE | e & __ A B
Jo e <] 2 ®
‘ ol =t
|obopuaseag g 'pomutt £[3001X00W] 8 '0a8 0} Paqg “ "pomt £]3008100 &

~

‘ON MEANTSTO | : | _




APPENDIX.

TR PO oA RTINS ek @ vleminams o

DEPARTMENTAL, COMMITTEE OXN SIGHT TESTS

216

2 - N |
- -]=]= I NI IV VR O I S e i e ' sanmoourgy
I 8T |&er|TI|71 rfcc ST{GT| F21 A 191a .
—_ - |- IH.. — 1 - —— e _ xoa:,:uzmc ny
I8 - S I S B D e e B e e el el B T [ U R le |z .
T =f=]=1= |- - == " AL b 1o | 88 - 000
L 862 16 I8 116 OT|TTf 88 - wpand gpo'g
" mtomaougg
. ' _ il
Q.Q\. m o m. i .H - .ﬂ. .,—“I .l.. H - T — [ S I
— 68 |a!-|~{tlslsl|ri=|-]|¢ ! —
— =] - S v I O |c|_||| ﬁc_.h._lmlq ole .:...m;h 3 nm_lm.m. Rl m.;_mh e¥o wmaoﬁﬁ__ummc v
— =l=i=1-1=1=-{-1-1-1-1-]- N el el el ol et Sl B R R B A A AL A e} sar -+ ooyt
7.7 SiTi =z = xf=]=(t]=|-]-]x o D B e S e A [T S R s lof o
I3 Slrje =)= -t |=]=] 1] 2|F Tl (2921218 )z18]|-|-f%ee fosiss s sr 15 6586|076 | - 0005
.Es.u.:.m. T|ElEfE|-ele;-|~1-]¢ ~| 9% S _.. -ipIl gl o m S 4 H_.._m.. il ml 6 1= 18L .- Y ooeg
‘ g T6T (05 (85|95 (0 |05 15|45| 888 | - spand opog
: _
91 'ON R ANTSEO |
e.r - S 2 S P O S U O [P O ‘ : samaoug
6T 05 8T!16 |87 9T (61§ 09T TE20
-— - A NS ‘ - mQU—:ﬁm:.u :.Mﬂ
9.1 - G N Rl Bl el el el B e A R K T LR LR R . |
g [-|-1-lg|-1<|=I_|Z 8 [T ig ¢igfeg |- v goo
@ 68l [TTILT 7T &4 |11 8T 0T #8T | - spaud omwm
ORI NI
1AM
6-& I I O I — — ———
— . — . - =T h..lll. T1-=|(-]| %% |oF .A ...m»..l m,.... T¢|ge SELCr |91 9T1F | ®oowmsip 1y
l - ~l=j=-=1]-= I D O e el il e el el el R 1A I AR A e pr | =T .« ‘
9.6 & 1 I el = |=t-1=1= 1= = =1~ |- 6zx [or|5t |k b 4h|GL8 rLjGLoTL - oooy
JUID O T -l=l=-ttlti{-|t]-1-]g : o oli0 06 [6T | 8T} 841 000°g
. T |O0T G 1.6 14 4 |ST|OT) 28T | - spand goo'g
A1 ON YT AUITSHO N
BIUMooulg
g.I - tndl Badl Mol Iiadl e - =l -1=1=1-"{-i"|=|-19% G|AT|BT|8L|E6 9T | 21| 85T s
80OUEIP [TV
6.1 - -[-1-]-1- - |=1-1=1-1-|~|~|~|-1%s8 g is (2 |6 Lt p¥e |- “ 000%
0-7 T - =l=1=-1-9- = |-|-=1=|-|-|-|-|-|80F fovicrjor|IT|%T 6 |LT} POT | - =paud 0o0'c
BAMIONET
LEE)
. T =
.9 G - TIT(—~ (T~ 8% N _ - |QL[T|F | &~ || 080 06864996 |19 44} TA9 | s0owwgsIp IV
— -~ - - -1-1-1-1- - |-1-1-t=1-1-1-1-|-|#er |ot|a]er|ar|m tigrf v [ 000
— - - |- ~1-1-1-1- S B R N Y Y R K R s v |88 |- v o001
r.g - - “l=t=1-|- T|-|—-&|=|- |- |- |—|%9 {75|c6|06|Ga!4E .ﬁ_uh._“n 09g |- . oonw.m
G-0F o i i BN Bl Bl B = =f{==[T{=|-|-|—|&F - m_.. m:m .ﬂ... ._”_..“.H mmm ”m.éhoom.c
g.0r - e T|=(=|T}{~ 6T T|=|-|8|8|" |6]|—-|—}ET& |€G|0G|GE|5L |96 006’88 PAvA 0006
20 42T |
FL 'ON UTAHUISHO
. gannooulg
- -lt|-1-- -ttt =1-1-]{-|- VG 81|21 e
0.9 T L I TEL |8 |ST\STIC 170 M BOAUTNID [TV
§-8 - —“1=1-1-1- tl--1-|-|-]-|-{-|% |t|sie|-|via|ei{v|c]9% {- * 000%
Fog - -|=-l=-1-1- - -l =l=t==t=1=|=|=11F Q¥ |2 {9 [€ |2 S 1e v | oF - 006G
6.8 - L e el -t=1-{tj=-t=-]-t=-|-189 £ 18 16 | — |81 G [TT|O0TY 04 - spank 000'g
ro "BUNINOONULT
__ WAl
800 9 1 plvls|-|e 62 |o|-|-|o |elotla|~|~|o0a Jor|eo'eo|rs|e 69| To| ag | seowme v
9. - - -1=|=1-1- ~{={=fx [=1=-1-]-1-fost |os|oz!sr|s |5a sictfrer |- ¢ o0
F.or tH O e | T~ 1T G-l —=p -t - |-{-Tec |ET|cE EBE(G q_n mn m: cmm T owm.m
r29 £ -l Tlt)=|=|= ol et Bl Bl Vel el Bl Bl Rl T T DR e AR DR S 1% L e |- spauk oo
g.15 - 1 g|T|1]-]|¢ i3 |wi-|-|vfela|s|-|- ] |0 jerjar)s |or g|ot :
qua? J0 T
, [ |16 |5|1 = 6|8 {T|S|8|Tlg|c]|T C{BIT|E|8 5|1 ]
(patien m W P B
fipgaoaioonz| &, - o E, m, &
mzsq. .ﬂﬂar: m m porue pofmo pajpo m“ "M B ! m 3] ‘M b q m ...u_ ‘aouvysi(l
: ' . <] 2]
au..hwq_ﬁq a5 M 9 2 m TW : m
o 8
sfimuovaog m ‘powun £[j0axt00u] w "898 03 poqivg ‘pourna £3001100) m

'ON HTAHHSLHO




/
(=2
=
i
_ _ BRI NDOWE
_ [N U R [N (O U IO DU IO [DUR R vy [ (DU U S S ) S B e e e R R e e e I N A C IR L AR N R Sk O 3
BRMITIR [V
[ I D e e D B R B B ER R R e BT R Il Il el Bl el Bl Bl Bl K¢ ~lo g l-|9 ¥ b-i1 |9 |28 - spms po's
: *BLDHOOUIEL
"M
i
T T e | [, | | II_IIJIII .
0.z g [-1-|-|- e e e A A A LW:.IIH...:]I...; -|-]sor [-|er o]~ ommmlnlﬁmmﬂ. 0T | sorwmsipyy
— SN (DU [ O [ U Uiy [ Y DU U S B N e e R R A R K Rl TR R el i A E e b AT i B R T
0.l e |-1=1-1-1=|=f-{=t-{=1~1x]-|-1x|={n =) - |- \=i-|=i=1=i-]-|-|%€ [-|so|-|s|ol~|sio]|0% |- spnlopos
““_“ D {0, T i A _
D ey - e —_—
H
& 05 'ON HIAMISLO
_ . _ srinaotg
_ e e e e e e e e e e e e e e e e IR Rl R Rl el el K R DR R R L LA R L K i
! 80MNELP 11V
T o o o o o o = = o = = === =]~ - V-1=i-"-|-]-|-|-|-les |-|ole|-fr|¥ |-jv |v |2 |- =pwsoooe
, RADJRAOUY
Al
 —_ —— _I — p—— ——— — ‘cll
— [N D U O [ N O U U U DR B o i R Y S R N R R I A A I ) D Eo1 4 4o S el R I
o o o === = === - === === = -1 -1=i=1-=t=1-1-1-]88 |-|st|stj-|ot|os - |ov|ct|ee |- * oo0
—_ B [N DU [ D UG B O e e e e I Y B R R RN R R Rl 2 Rl I A Bl R T N B2 R R L
21000 L0 _
|

‘6T 'ON HWAYISHO

_ BN A0ULET
- S Bl Bl Bl Bl el Bl Bl Sl _ ~l=1-1-|=t=1-=|-V - 1-|-1={-1-1-1-1-|-lee |-|e|e|-|" (¢ ||V i€ |% Tia
_ SOOTTSID [V
- JURRN [ (O Y U R (DU D DU U U DG [N Y B B e S e B R R R R R L TR R A FO R R T
i “BLUINIOUIST
m | | AL
"
— = -1-1-T-1-1=]-- R S I ) e I e T R R G P P R E e a Rl i i
- — = -1 = === = === =1 - -1=1-| - |-{-|-"=|~|-1-1-{-198 |-lc |8 |[-|er|ev, —|sv|c 92 |- * 000'G
A — ol il Bl Bl Tl el ol Ml ol il (il Ml St el el il Al IR (Rl Al S Rl el B ¥ | -8 (L |—1(8 16 —{0 |0 |V - spank 000°¢
2] ‘qu0a daJ m i - _
& n I R N | _ | S T S
m ‘8T "ON UEAMASLO
a e —
= ! _ _ ,
=} ! | guuaonig
& — - A-1-1-1=-1=1--{-0=1=1=-|-|-1- -|- mim|==1-|= =1=|-lee |-|e|le|-|r|2i-|r e |0 I
%] A, _ _ : : 820UM)SIP [V
E : IR — _ o —
= _ ~ |=1-1-t-t-1=1-t-|-1=1=1~]-1-1=t- -1~ =1l =1- -l-]-l2e |-|ele|-|¥ |g|-|¥ (e |2 |- svawkooo's
= “ _. BLNNIOUNT
© m Al
: AEREN - AR RENEE
8 T gor | e |-ls|el-|-lal-lslr|-tal-0-|-|-|- -|-| - |=i={-|-i=|- -|-|-|86 |-lot|c |- jir|es) ~ |AT|9T| OTT | soownsp Y
(= — — e — S SO -
g . - a|-|-|8|-|% === 1-1- -|-1 - |-i-[-1-1{-1- =i-]-law |-1sle I_Q puj-|6r|6 |99 - * 000%
& (SR O Dol I R 0 el D D iy DU o s pu pupe g S £ B O S C R LR R E AT A R S T
A DD dB T ) _ :
alelslelela|t]eislt]eis|r)ele|t|e|alr| @ {e]|aiv]c|a|r|e]s|a] ,fe|sjr|s|aitie|s]T]| *
*(panini, =1 : i m.. . i m
figraatonnd m“ . ) ) g . ‘D m w &
. puen PagRiti m = o a n.b.ns [ okms oo E ‘ "0 o m e A D K S :
) 21 ponwo porpua poyue porma - | paqun PoTw =5 M 8 mm. 0TI
: ® 8 M M B D a \: g ad _
m.,_..hu@.qa B " Pg ; nM
b e s - . —_— S| ,
fuacﬁsn.s& .m.. pomuw £[jP0a100uT m '008 0} RIULT < ‘portun £13003100) m

218

LT CON HHAMESEO

Ak i g B ey o




ST MLl 48 A e

e

e Y e THTE

Qoo Crreasa g L n i o

-inli mry""'{'ul"ih?‘&f ’

GL"\ s, DRILL ron. 1 1912

e EDysTives TARLES:

Hmr(mu:s (9;10"?} ‘of - tha Tepri omi Re

PN Ac.nuralty Publmwhons =
- ;’if_'_"f'-'. BALTIC Pomor” 'Darb I Lmemlv pufh

\Aﬁnc.u. AT
ST. I.AW;(; ':c?; "ILUI 1ﬁﬂb

o Sco:rz.u;b

Finrp - SErvics Pocrer Roox, ':101'1'

.é.n.cml
" ments, Muy “‘1‘? ) .

-.—-t.vU— r. B L lo pr. 1R B
15.pr. BLC: 130 QF 3 ;3 -Pr. Q,F., ilpr 12:

“ewt. (gi Tand L‘PVT’I‘.‘,B‘ G- ftinch BEC AMurks X,
Xt ond X% on Matk V. Mounting; 6-inch’ BL
Marks VIL and VIIv Tamd Service; f-inch Q.I
; s Tand. Service; 3-inch” B.i.- Hu,'.nz—"r, 4:7- mgh
Q.F. on-Travelling Carviages;. 4 7-inch Q.F. Fixed-:
- Armament d-inch Q F. Lu’d Seivice. . ench 1d:
thients uf
TLP Lu.h zlahne R gﬂheut.
o . B P
(}RDERS FOR THE AZMY,
o 15 brl

: ’{mtlﬂh Al'my,

; g -..l
2 Remal' Forces, Militia,
._,pecmi Be=erve 'aar‘ ’1 No. 38
1‘:[;11] 1-)1‘) s N N S A = ;ﬁtf._‘
"’"‘Ti ERITOEIAL Tolite— ..:‘* R
U;nbr U1, Rf\t:,uI tibns governing the Forrid

tion,. Orgenizafion,” ‘uul Aumm'sh ho*1 m;, h
Cm.nty A£~cpcmt:ou- 1‘)1-

hed 28

' h,
- Danish Pilok.} h Er"titron B “-3a.
. CHIxA Bes Prior. ~ Vol IV.. Nav 1<ra*‘1un ot “the'

hu:terz; ‘Shoreof the Ching Sea, hehcef‘u Singapora’
Btwiit and the North end of- Lm,ou including ﬂk
‘Dangeious. Growad cutiying it. - st Tdmo_s...,

Em.‘pﬂ from ‘Nlute Sex'to the Sirdit.of Gibraltor,

neluding the’ BI'LI :h- ISIS..ldb, lcelanl, FJPID&:
aa_tl the’ Ba’hc -
wac To or 19}4 'ﬂ‘ridﬂ.’&ﬂ for thﬂ-

1s.

-of Scmm.

4918,

l“* EST- 18‘1‘) Pmﬂ' Pu—vL I
uupplcmem, 12 o
Do, - Part IL S181% bupnlamﬁm 151" o

“Sovry INDIAN Ocsyc Piror, for the Tslands Wests

~ " ward of Longitude 80° Eust, imehwiling Aadagascar

and {he Cdn’xdm Iahnu- o 313 I‘mtm 2 '_--‘_14.:5-‘._'
Boa_d of "‘rafw"-— T :
‘Joupwar., Weekly: - . o 7 - 8&
‘Lapowr GA%ETITE lIont.hlv oo M
Eizncun'r SHIPJ’WG. - o
Life-saving Apnh.m-‘e; Rdle- 3d.
ML&JCJI (‘1;_-35: -The Ship Cﬁplams RES

Snr'*b COMING - INTQ Rsalswr .;c_..r' List  of,
Mon*my o - Bl
Rcccrd Oﬁce Pubnca.‘nox.s =
e Caryspams,” - o :
- Crase-Roras. . Er x_'.mn J_LI Tk -ﬂI!
S 1885-1374 0 T T S ET
. Fr¥E Rouws, Fol. 11 E{is ‘11:1 lT ‘1?%"—
- 1318, oo . 13s.
-1

Pn:"ﬂnwer and Einign nt.‘:-']*lp:.
Cfaw relaling to,. v T
Rc“lﬂdﬂﬂhb Ovders, Thst: chiunc; aJJ \mtua“no W,
(_lmxl 1812) in foree. . List of the prinelpal -

- Simuals, Privitie, 1_u"i:|t1,rt:(l Listof. = 3d;
8111.“'1\ Ehrpmrt& EXGAGLD IN THE. A ANIPU:
© LatloN of Taawsc.  Scheipe for vcaling witi
qumtums mm,’fm‘r T‘w’a ,'Hmu:., Ut “Condificiis
of Seryice of. . oF, pér 100, 5. 64,

S84,

. Tas1s A% D Ixnmf:s

S XNXVIT Tdstool Speeial C"IJ‘I‘U::I{ 5 and

“-1 . ‘Reiurns in the' P‘ulu‘{ilwl. . e 5z,

T OTIL Privy (ouNoILL o )
-~ Puaavy Jousenn OF }:wLnn ACYE 0F THE
~1783. 14

La al Govew nmnnt :;o“d —_‘

=S ”Lfﬁ.xi:Lt‘*J RIES. Vol \ 1766

"‘(I Swuhu o
© O Privy CouNgIn oF ‘QeiTLAND.
the. Tm'.-'tr:en-. IV,

-
¥ U',

"!m \ r 5 AF 19,

idi

i. i;'}. :

o IJA

¥
I\or*h ‘mﬁ st Consta: 01_,

"temf-fl Supplemeut :

JeE

ANXTIL Lisk of | o!nmnlOﬁm,Iu_c ﬂ li's.-i

}
4
§
i
i
H
H
i
i

a,f

l_ 11.‘ '

Xocal {fovernment

i
i
!
1
i
|
H
i
l

< la ho'-.:--
nde. |

: :Lll:tl'd( t ’-f ‘th N ) :

1
i
1
1
1
i

R
.

) Boayd-—rvontinusd.
‘RevorTs or IXevicrons or Foong:——
A7, Prrepnvarives rox My, GCreaw, &s.
.‘mul*'..e., aud Ale'no 35 of J“xr,w«-;;ign_'ﬁi- cart
T propristary Substanies sold 5.
Rmov T8 OR. PUBLIC HF_-tu’“L AYD Ix[rmc AL mE- -
. regrs. NEw Semmas— )
63, BOILL,D ALy A% A Foor FoR INTANTS AWD
- ¥omxg Awruars,  Avzilable D;LL inTegard to
Cthe Valba of.- & - - -7
64, INGIDERCE GF l\“ﬁnrj_mz.{. -IxTretiorts
 Drépasps In'anch Sunitary Disirict in Daogland
 and Wales during 1911, Statisties of the, €4, -
R 5 Samrrany CEROVMSTANCES AND ADHIFISTEA-
of thr IXCE-IX -M.\Him:u-_ru [ rbm D

aim

,

ur

L}'lt t - -
.i“ : FLIES AS C_L..:.ILR\ or I_.
o Rf.pmte C\O A '
l"'.-; SaNiran Cmcmian\CL
© wion.of lhe:S;I_Al‘Tz._SBURX
} “ Boregh. - .- '
: DALQ or Tobn AXD DR i
| chﬂ .lrmaal'i"po‘t for 1‘#1“41? Cddl
- Tone: CJJ‘,(“-.-;I‘S . PARLIANENTARY Graxt For
Banaroricny PTETOsEs, Fi Tinanes. Act, A1, and
Wational Inm:: mnes Ack, 1"11 Cirenlur, May 14,
1912 to County Couneils, Couniils of Boreaghs,
'uul Ur n d!‘l'[ Ru’:al Dbtri::t Cduu_cila {Engla

CTION. F‘mhm"- .
R .' .. . 34
§ LND ADMINISTHA-
Ru -ul D1 !

Aus .E_'Sfl"'{.t L;um the
S

W.-‘L’LET‘ Str i’z Y. BTETRG“O&.IT:L\

‘r.ub-c:n uf \Io*xi,h}y
Vans' — _‘-
A::Rovu'rrcs. Am‘ : Cosn
port on the Tests of Petrol -lc: in fhe’
" Alexander Mofor Prizs. COIHIELI;K}II 1911, &
A}'nrc,. By Tamary, Turp AMar oF. -3rd Rdition.
8 Vols. and casz of Maps. .- - - T 6!.'= A
.LaTLGGR{PEIC Gararoase, GREENWICH SEC
= Vol, ¥IL- lp.ﬂﬁ of). 2212 Stars within u:c-
‘\onu Pole'in Stand: nr‘ ‘?.J;f.!:'m' ul.n' UU c-:\im_.-‘

gE ror,  Ra.

An

m- ike Bpoch 10830-8, o ,
CavE. Oaservareay A\N.{iﬂ Tol. X. = Specfro-
- goopie Resamrehizs, Part 31T Appendix 'L Qu
the, Spectrum aufl mtd..u Yeloeity of ¢ Canis
: '\Ia'it."]n - . o . Hd.
'(‘0‘\"ILR“I?L fag.smn*s BRYWELN Gmx:u BL,T AIN
wp Fonplax Powaes, Vols T.to XXV, 1ds ex: :h,
ff aGe, BAbGEs, AXD v Ar¥is oF -:' . Brrrzs Do -
' CNMINIONE BEYORD THE EBAS 1= C
Additicmal Plates of Pau 1:—
- Barmuda. . Tadge of : === 3&
Umm: of Q{!-.uu Africa.  Badge of the Governsi
- Ceneral) . ai.
Do, Easign and Merchant Flag. L

4"!@‘r‘ Ormc,'* .

CArnieys Ao l 5.
vegard o Lhe xpil
LA CrORY AND WOI

Avthorities uader
- Fourth Issue. SMereh 1
“ Da. ‘:irhmunl Ragniren

.]1

“Tandum apon the
. SBuora.
 Snors

helidays.

"

.‘-’wmc andunim on-the

Acre, 1932 "*‘-'ﬁf.‘ s
P h.:n.'l'.b“] form. u} -

#'..

143".
l‘ll- ti Loeal Antho:

netion:, X'Ii

0T :s::vl 11.113'\\11} >.'

}1[ ..'u B

¢

[ . -
SrG TN
-




‘o

s .’gfLUYbu\ T I
PEEEEE PLBL}SHEL BY CHIS MAJESTY'S. ,T:J‘ IONERY | OFFICE: = - 2o
Tomal oE _..'?10 be pmclmced either dne{,fh 'rl throv,rzh ANy Book ,fﬂ!m from =~
L W‘"\if,\ ,mn SONS; Lro., Ferer Laxk, B.C, and 82, -Avtyenoy Sy 9\3 Por

ULWI‘.R m; 15‘)‘ D; Twreppale Court) CEpEiURGH | o
T PONS_“ BT[ Lm 111, ’.:u AFTOXN. R; LEFT, I;r_,;n_:m_

. PRINTED BY . 5 L
E)l T‘ AXD - QL‘U’* l‘}ﬁ"'\'(:fnm, Lon., - Kast 7 sapise Strkwr, T
CPRISTERS 70 THE KING'S MOST EXCELIENT MATESIY,

T 112, - .




	目次に戻る(Return to contents)

