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Friday, July 7,1882. 
COLOXEL LORD ELGHO, A.D.C., X.P., in the Chair. 

*‘ ON CERTAIN CONDITIONS OF SIGHT WHICH AE’E’ECT 
ACCURATE SHOOTIRG.” 

By LITTOX FORBES, M.D., F.R.G.S. 

The CIIAIRXAX : Gentlemen, thc lecture about to bc giwn by Dr. Litton Forbe 
appears to mc t o  be on D subject that hns never been treated before, as far a5 
know, in any lecture, or writing. Dr. Forbes was Surgeon-Xajor, and semed h 
Turkey in the Servian War, wherc he had many opportunities of seeing shooting ii 
Knr. neing a scientiGc gentleinan, he  has turned his mind to the effect, as regard 
Ehooting, of the construction of the e p  in different men, rarying a5 it does in ever; 
man more or less. It is especially interesting, bemuse thosc who are volunteers anc 
a11 who hnw been interested in shooting know that a question has been rnked thn 
1 1 ~  mused a great dm1 of feeling one ~ y i  or another ns to whether the orthoptl 
should be allowed at Wimbledon or not. I wits always in fa-iour of its beiq 
allowed, nnd happily this par the restriction upon it has been taken may,  an( 
.it is to be allowed. 

DR. FORBES :-My Lord and Gentlemen, 
In considering some conditions of sight which interfere wit1 

accurate shooting, I propose to confine myself almost exclusirely tc 
certain of those less obvious defects of vision which there is reason tc 
believe are in many cases nnbnown, and eren nnsaspected by thosi 
who suffer from them. As regards more marked and evident depar 
tures from the standard of healthy vision, such as high degrees o 
short sight, long sight, or pronounced astigmatism, I shall not troubll 
yon with any remarks of my own; This for two reasons. First of all 
becmse those whose eyes are thus affected arc themselves well amrt 
of the fact, and are as a rule able to discorer an appropriate remedj 
Secondly, because the subject of defective vision in its more marlre 
forms, as bearing npon the conditions of militarylife, has been handlet 
in  so masterly and eshaustire a manner by Surgeon-General Longmom 
in his well-known “ Mannnl of Instructions,” that I feel unable to adc 
anything new to what he has already so clearly and ably stated. 

‘ 

shall not therefore say much touching those obvious defects of visio 
which in civil life as il rnle compel a man to wear glasses more or les 
constantly. I shall confine myself mainly to those, as I bclierc, 1f0 
uncommon conditions of sight, in which tho cye as an optical instru 
ment is imperfect, indced, yet not so imperfect but that the routinc 
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work of daily life. can be carried out without the adventitious aid 
spectacles or other artificial appliances. But however fairly a m 
may succeed in  performing an ordinary day's work without that hi 
standard of vision which the majority of men in this country enjoy, 
ivili, I bclicve, Jvithout it, never become a first-class shot. The cc 
ditions of vision Teqnired for long-range shooting are a t  the prcst 
time vory scvcrc. The usc of weapons of precision, such as t 
-Martini-Henry and other rifles, makc demands on the faculty of sig 
wliich the older and less accurate woapons nerer did. Apart from t 
fact of the great distances a t  which good shooting is now made, f 
mere mechanical conditions required in  sighting arc themselvcs 
optomctric test of the most searching character. I t  is only neccssz 
to consider the relative positions of the sights on L rifle, in  conjuncti 
with the distance of the target, to becomc awarc of this fact. Fr, 
nu optical point of view a target at  600 yards may bc said to be at  
infinite distance. I n  other xords, rays of light proceeding from 
would enter the- eye parallel, and would therefore, in a well-forn 
C J C ,  throw IL clearly defined picture of the object on to the retina 
.sensitive scrccn, a t  the back of tho oye, without any effort on the p 
of that  organ itself. The front sight in an Enfield rifle is abc 
34 inches distant from the back sight, and this latter again is, in i 

.case of an nrengc man, from 20 inches to 10 inches distant from f 
eye, according to the position adopted in firing. The prone positi 
'which for many reasons appears to be the best for long-range shooti 
places the back sight about 10 inches from the eye. The r a p  of lit 
enter tile oye from these threc objects, that is from the back six 
.tho front sight, and the target, at different angles oftinclination. 9 
thsk which the eye therefore has to perform as an optical instrumt 
is to focus these r a p  of light on the retina, and thercby form th 
pictures, sharp in outline and distinct in detail. A well-formed 1 

is perfectly capable of performing this task, as the scoring a t  the gr  
matches year after year abundantly demonstrates. But an eye in . 
slightest degree defective will certainly not be able to accomplish 
Tho test, from a purely optical point of view, is a searching one, st 
a one in fact as is demanded of the very best photographic len: 
It is well known how a slight imperfection in a lens will mar 
resulting pictnre. It is also known that a comparatively poor 1( 
may be nsed for certain hinds of photographic work with fair succc 
It is exactly the same with the eye. An eyo possessed of vision qt 
sufficient for ordinary purposes, and even good enough to satisfy. 
severest tests of military service in England or any foreign count 
may, and, I can say from a large practical expcrience, often d 
roveal hitherto unsuspected imperfections when tested by tho unus 
and severe requirements of long-range shooting. These imperfecti 
are of two kinds, viz., either acquired or congenital. I n  the forr 
case, that is when acquired, they arc often progressive. They beca 
worso year after year, until many a man, who has made excell 
scoring in the past, is driven practically to abandon match shoot 
from failing sight, and this at  a period when his other powers of bc 
aro unimpaired. 

ON CERTAIN CONDITIOSS OF SIGHT 

In the latter case, that is when congenital, 
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WHICH AFFECT ACCURATE SHOOTIXG. 

eiistcncc of such imperfections arc vcry commonly unknown eve 
their possessors, who fancy that their eycs are as other men’s. , 
matter of fact, however, such is rery far from being thc case. Their 
do differ optically, and it is these often slight departures from 
standard of absolute perfection of vision which prevents so many 
from ever becoming good or even fair shots. The symptoms of 
perfect vision in slight degrees, when using the rifle, are somewha 
follows: Thc back sights in aiming appear blurred and hazy, 
edges are lacking in sharpness of ontlinc, or perhaps show  colon^ 
the rainbow. Or i f  the back sights arc clear the fore sight is 
so. When looked a t  in conjunction with the back sight bar it st 
hazy and indistinct. The target may also present either an indisi 
or possibly cven a distorted outline. At  no given instant are 
target and fore and back sights sharply and clearly defined when lo( 
a t  simultaneously, as in taking aim. 

The causes of thesc phenomena are not far to seek. Thcy dcl 
on certain imperfections of the organ of vision, which until 
lately were not understood even by specialists, and which, nota 
standing all that has becn donc of recent years, I venture to th 
have not yet reccived the fnll attention they merit. Before exai 
ing further into these causes, it  may conducc to clearness once I 
to state thc terms of the problem which the eye is czllcd on to s 
when sighting a distant target. It is this, viz., ‘‘ To bring to a fc 
rays of light proeecding simulhneously from three objects a t  Far. 
distances, one of which is at an infinite distance, and one of 
others u t  a distance of from 10 to 20 inches.” Now this is a pro1 
the conditions of which no artificially constructed lens could bc u 
to fulfil. A lens could indeed readily be made to depict on a sc 
placed behind it, with perfect clearness, thc outlines of an ok 
10 inches off, or a t  a distauce practically infinite. But to do this 
screcn would either have to be moved backwards or forwards, or 
lens itself changed for a stronger or a weaker onc, according as it 
desired to dcpict either the nearer or more distant object. Were- 
not donc, either one of tlie two objects when thrown on the SCI 
would be out of focus, that is, would have a blurred outline and h 
appearance. This is exactly what happens in the cyc when from 
cause the delicate mechanism of sight has bccome impaired. Either 
image of the near object, that is the back sight of the rifle, or the 
object, that is the target, is blurred and indistinct. They are 
simultaneously clearly defined and sharply outlined. 

The power hy which the human eye is ablc to see with equal 4 

tinctness an object at  an infinitc distancc and an object close at  112 
is known as .the power of “ accommodation.” This power rcsider 
thc lens of the eye. It may briefly and with sufficient accnracj 
said to consist in  a change of shape of the lens itself. In early 
this inherent power exists to a much grcatcr degree than at or a 
middle age. Indeed, according to the researches of Professor Dond 
of Utrecht, it is continually failing from infancy to old age. Its fail 
is, however, perfectly regular and constant, and is in no senp 
disease. It is a physiological change in the eye itself, aualogoni 
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S 14 

the advent of grey hair or wrinkles, as age approaches, in th 
generally. The ratio of this failure is well Lmown. An object 
at four years of age can be clearly secn at say 3 inches, a t  the age o 
five cannot be secn much closer than a t  about 8 inches. The near I 
distinct vision has in fact receded just so much. The least dist 
which an  object can be clearly seen continues to diminish up 
most advanced age, until finally it may be said to have completely 
to exist. At the age of seventy-five the nearest point of distincl 
is about 2 feet in front of the eye ; in other words, under no c 
st~nces, nor with any effort of its own, can the eye sco a small 
distinctly within this distance. The practical bearing of the: 
on rifle shooting is abundantly evident. I n  a series of measur 
which I hnvc recently takcn, I find that in men of avcragc stat1 
length of arm, the back sight is, in the prone position, distan 
10 inches from the eye; in other positions about 20 inches. 
evident, therefore, that a man, say of the age of forty-fivc, 
constantly increasing far sight, would at  10 inches bc unable t 
clearly the back sights. He could do so with more success a t  20 
Even a t  this dishuce, however, he would r?ot be perfectly a t  h 
for as his near point recedes, so also does the effort necessary tc 
it nearer to the eye become greater. Thc eye, therefore, if the 
aiming was at all prolonged, might fairly be expected to exhibi 
of fatigue. This, as a matter of observation, it often docs, as shc 
either a sense of uneasiness in  the organ itself, or a sudden 
distinctness in  the objects looked at. Moreover, inasmuch 
harmony of the component parts of the eye are disturbed, more 
of what is hewn as chromatic aberration is deveioped, that 
edges of the back sight are not mcrcly blurrcd, but also color 
condition extremely opposed to accurate aiming. In such a c: 
mere position in which the rifle was held might influence th 
very considerablyby rendering the conditions of aiming more 
difficult. This condition of impaired vision is known as pres‘ 
or “ old sight.” In civil life it is cssily and effectively corm 
the use of suitable convex glasses for reading or other near woi 
rifle shooting, however, this is not possible, for the correcting 
which would make the back sight clear, would a t  thc same time 
the front sight, and still morc the target itself, blurred and ind 
To correct this condition of vision we am therefore obliged tl 

recourse to another method, which I shall describe later on. 
But although the existence of slight degrees of “old sight 

aerious hindrance to accurate shooting, it is, when it occurs 
by no means absolutely incompatible with it. If uncomplica 
other imperfections, it is not only capable of alleviation, bi 
is never present at an age when a man’s shooting powers 
their best. Unfortunately, however, it is very frequently ass, 
with another condition of vision, known scientifichlly as hy 
tropia. or long sight.” This condition is the exact an1 
of short sight, or myopia. Unlike old sight, or presbyo 
depends not on any change gradnitllv taking plwe within tl 
but on a faulty shape of the eye-ball itself. I n  a well formc 

ON CERTAIN CONDITIOSS OF SIQIIT 
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WHICH AFFECT ACCURATE SHOOTINO. s1 
*ys of light coming from the horizon are brought to a focus 
tho sensitive screen or retina, without any effort on the part of th 
eye itself. But i n  the long-sighted, or hypermetropic eye, sUC 
is not the case. The focus for parallel rays falls bcyortd the limits c 
the eyeball, or, in other words, thcy are newr brought to a focus a t  a] 

ortion of the availablc powcr of accommodation is, so to say, waste 
in the endeavour to gain a distinct view of distant objects. But, 8 
already stated, the advent of ‘‘ old sight ” depends on the failure 
rrccommodation. If, therefore, a certain proportion of all the availab] 
accommodation be required in order to neutralizo a certain defect i 
the form of the eyeball itself, it is evident that a less amount wi 
remain to correct or  compensate for those changes which agc, in th 
natural course of things, produces in the structure within the eyc itscl 
I n  this way can be explained the apparent advcnt of “old sight ” i 
young men. It is only within very recent times that this conditio 
has been nndomtood, and its great practical importance rccog 
nized. A glance at the diagram on thc wall will show that t h  
hypermetropi0 eye is essentially a short eye from before backward, 
It is, as it  werc, an undeveloped oyc, in contradlstinction to tho short 
sighted cye, which might be called over-dcrcloped. I hare met wit 
this condition of sight most frequently among recruits from run 
districts, though it is also common enough among dwellers in citiei 
This dcfcctivc form of eyeball is born with a man, and therefore cannc 
be directly remedicd. When it exists in high degrees i t  frequent1 
causes squint, or shows itsclf in other obvious ways. It is D commo 
cause of s o - d e d  c c  weak sight ” in early life, of headaches, of a sens 
of weight in the ejcba11 and eyelids, and of other unpleasant symptom 
We are now, however, chiefly concerned with it when it exists i 
slight degrees. It is then often masked by the escessive power c 
accommodation which the eye possesses in early lifc. It does no 
perhaps, show itself nntil either the work of education, with its COI 
seqncnt strain on the eyes, has commenced, or until some crucial tes 
such as that afforded by sighting a target at long nnges, is applia 
When a hypermetropic eye is called on to satisfy such a test if tli 
amonnt of hypermetropia present be not large, and especially if th 
pomr of accommodation be still strong? it may not immediately fai 
The optical conditions reqoircd for aiming with one eye are not qnil 
50 difficult to satisfy as is the condition of reading at short distancf 
with both. But long before the accommodatiou mould fail in thc ord 
nary eye, it will have failed in tho hypermetropic. Owing to the1 
being less available accommodation. old sight, with all its attendar 
disadvantages, will have set in. Moreover thcro can be little don1 
that thc mere rtct of accommodation, when requircd for viewing distat 
objects, impairs that perfect harmony bctwecn the various factors < 
the dioptic system necessary to perfect vision. This impairment ma 
be cxpected to show itself in a want of distinctness in the front an 
back sights. The target will probably, in a young liypcrmctropc wit 
good, accommodation, appear distinct cnough, but the edges of tl 

an effort is made by the eye itself. Now this effort cau only 
the expense of the accommodation, and, consequently, a certai 
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’ 816 .ON OERTAIK CONDITIOSS OF SIQHT 3 

back sight and bar will be blurred and fringed ’with colours. 1 
hypermetropia depends essentially on the fact that the eyeball itst: 
is too short for the dioptic sptem which it contains, it is evide 
that in  proportion to the amount of shortening present, so will be tl 
amount of hypermetropia. High degrees are easily detectcd by a] 
one familiar with such cases. I t  is not so, however, with lorn degrec 
which I have every renson to believc exist much more frequently th: 
is generally supposed. These require peculiar methods oE cxaminatil 
for their detection, combined withn certain amount of time and tronb 
I am persuaded, hoirever, that it is well worth while for any man w 
aspires at being a good shot, and who feels that his sight is not q u  
what it should be, to undergo an examination for latent hypermetro1 
as a necessary preliminary. Such nn examination may save 
immense amount of useless practice, of loss of time, and of conseqne 
disappointment. This examination is all tho more advisable becau 
the condition known as hypermetropin is easily corrected by suital 
glasses. The imperfection of vision is hero not due to the same caw 
8s in “old sight.” There the employment of a lens to improve visi 
was impossible, because the lens would necessarily render diste 
vision indistinct. I n  hypermetropia a suitable lens increases t 
refractive power of the cye, and makes sight as acute as it would hr 
been had the ejeball been of the normal length. By the use of glas 
distant objects can be clearly depicted upon the retina without a 
undueeffort on the part of the eye itself, xhile the power of 1 
accommodation is preserved intact for the purpose it was prima1 
intended to serve. The important fact about hypermetropia, so far 
accurate shooting is concerned, is thnt it may be present in very slil 
degrees, SO slight indeed as to be wholly overlooked, and yet thn. 
may be snflicient to interfere very disastrously with accurate aim 
and large scoring. 

I  no^ pass on to consider the opposite condition of hypermctrol 
that is myopia, or as it is popularly termed “ Rhort sight.” In  this c 
tho eyeball instead of being too short is too long. In  other TPOI 
its axial length is less than its focal length. Parallel rap of li 
are, therefore, not brought to EL focus actually on the retina, 
at a greater or less distance in front of it. The resulting imag 
consequently blurred and indistinct. This is the case especially u 
distant objects. By no unaided effort of the short-sighted eye 
objects be seen distinctly. Near obiccts on the other hand car 
men much closer than in the case of the normally constituted eye. 
thc hypermetropic eye the amount of hypermetropis is measured 
the amonnt of accommodation required to see clearly the disi 
horizon. In tho short-sighted eye we are concerned chiefly with 
fact that the accommodation is often practically in abeyance, and I 
while within certain limits near objects will always be visible, disq 
object3 will always be hopelessly blurred and indistinct. Short 8 
has nothing to do with the position of the nenr point. Its degrc 
determined solely by the farthest boundary of vision. The sh 
sighted eye cannot see the horizon or a distant target clearly, 
within certain limits, within thcee distances, it can sea objects q 
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WEIIOH AFFECT ACCURATE SIfOOTISG. 817 

distinctly. Of d l  imperfections Of sight existing among large b d i c ,  
of men short-sightedness is t,he most frequently met with. This is pap 
titularly the case among recruits from urban districts, for causes to I,, 
mentioned later on. 
1878: Dr. Nicati states that ont of 3,357 total rejections for bad siE11 
from one cause or another,myopia accounted for 511. I n  1879 : 
%counted for 378 out of a total of 3,468. TO understand the f u  
significance of these figures, must bear in mind that according 1 
the statements of French authors themselves the standard of vision 
the French army is exceptionally low. Thus, while Germany requir 
from her recruits for general service an amount of vision 2ot less th: 
l d f  tho normal amount, and while England reqnires somewhat, 
than Germany, France is satisfied with a quarter. Now these hi1 
degrees of mjopis are compamtively rarc. The lower degrees are i 
more frequent relatively. For one man who possesses, say, one-ten 
of myopia, there will be a t  least half a dozen who will possess nmoul 
less than this, say from one-twelfth to one-sixtieth, sercntie 
eightieth, or even still less degrees. I n  civil life, under many &en 
stances, a low degree of short-sightedness is not a very great dis, 
vantage. I f  a man can see clearly objects within, say, six feet, 
would, by many, be considered scarcely short-sighted a t  all. 
would simply have n more or less hazy horizon, a condition rem 
enough corrected by an eyeglass. These low degrees of short si 
are, I have reason to believe, mnch more common than is gencr 
supposed. Theoretically we might expect to meet thcm freqnen 
because short sight depends on a slight elongation of the eye 
itself. Now, in the conditions and surroundings of civilized 
there are many circumstances which predispose to this lengthen 
A vcry slight amount of disproportion between the focal length 
the axial length of the eye will produce a considerable deterioratic 
vision. Thus, a lengthening of oply one-eightieth of an inch 
cause, according to a calculation I have made, about one-fortiel 
short-sightedness. 

Now it  is exactly with these very low degrees of short-sightec 
that we are most concerned. The conditions of rifle-shooting B 
many respects different from those of other arms, just as the con! 
tion of a volunteer battalion differs in many respects from that 
line battalion. While no country mould exclude a reernit becau 
possessed a fortieth of myopia, we shall see that this amount iE u 
rected mould almost incapacitate for long range shooting. BJ 
expression I do not mean altogether shooting nt a target a 
distance off. I mean rather that faculty of qulck and accurate 
which enables IL man to judge distance correctly and to fire qu 
which enables him to take in  R glance the salient features of d 
objects, and the charncters of a country or landscape, and 7 
moreover, enables him with the quickness of thought to distil 
the arms and estimate the force of any hostile body he may cha 
encounter within tho extreme range of his rifle. Now it is i n  

In the class of conscripts in France for the 

1 ‘‘ hrchires d’Oplithnlmologie,” Xnrs-Anil 1882, 
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ing and instructire to consider for a moment the actual effect on f 
sight for distance, of these lorn and almost unnoticed degrees 
myopia. Dr. Girard Teulon, of Paris, from a series of experimel 
concluded that o physiologically acute eye which was myopic c 
one thirty-sixth, lost thercby about half its faculty of vision. Profer 
h’oel, of Lowain, perhaps a more accnratc authority in this mat 
states that acuity of vision useful for distant objects varics betw 
two-thirds and two-fifths for o myopia inferior to one forty-second 
is below one-fourth from onc-thirticth to one-twentieth, which are 
limits accepted in recruits in this country, for a myopia of one-si 
to one-fifth, such as is allon-ed in the French and Italian arn 
distnnt vision is only one-thirtieth of what it shonld be. But 
English soldier is not allowed to wear glasses, and perhaps rightly 
still it is impossible to help inquiring what sort of shooting a mar 
active service would be likely to make with an arm of the Mart 
Henry tjpe, when posscsscd only of one-fourth of normal vision. ‘I 

such a man a t  the distance of fifty yards and upwards groups of 
or six persons standing together before a dark backgrouud canno 
counted with accuracy. More distant objects such as the gen 
features of a landscape am huddled together, and become little 
than shadows Kith indeterminate outlines. The nature of partic 
objects of large size can only be made out when the accidental ad. 
tage of some sharp contrnst is afforded, such as is presented by a I 
floating on water, by R building or a tree having the sky as a b 
ground, or when a well-known object, such as a horse, is in moven 
011 a road. Eren this last object ceases to be distinguishable 
distance of seven or eight hundred ards, if it be passing by a ( 
background such as a belt of trees.’lF But there is still another 
avantage to which the short-sighted man is subject, which is 
as the light fails his vision fails much more quickly than does th: 
an individual with normal sight. This depends on the fact th: 
proportiou as the pupil dilates, so the circles of diffusion increas 
the retina. Eren very low degrees of myopia become, therefo 
great disadvantage in the use of the rifle towards evening, or in 
and cloudy weather. 

The existence of low degrees of short sight does not, as is popn 
supposed, preclude the presence of “ old sight.” In old sight the 
point of distinct vision has receded beyond ten inches. I f  a m: 
therefore short-sighted only beyond, say, forty inches, it is clear 
he may be presbyopic for near, and myopic for distant objects. 
simultancous existence of two distinct conditions of impaired v 
is, I hare found by experience, far from uncommon. It is a condi 
however, very frequently overlooked, and is o source of great an 
ance and perplexity to the person who is the victim of it. In  SI 
case vision both for near and disbnt objects is blurred and iudist 
Moreover, the power of accommodation in a myopic eye is very o 
through want of use, weaker than it should be. Consequently, in 
persons presbyopia may come on earlier than in properly formed 

ON CERTAIK COXDITIONS OF SIGHT 

1 Longmore, “Manual of Instructions,” p. 17. 
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YPHICII AFFECT ACCURATE SHOO TI^& 81 
A man of, say, fifty years of age, with one-fortieth of short sigl 
would not be able to see the target clearly nor the front sight, becau 
they would be beyond the limit of distinct vision, which in his CB 
is forty inches. But inasmuch as his near point of distinct sight h 
also receded beyond ten inches, he could not in the prone position 
firing see the back-sight. Yet such a condition of sight might eas 
escape notice in civil life. Nany persons indeed mould be satis6 
with the use of a weak convex glass, which would enable small pr 
to be read a t  the distance of about a foot. In  rifle practice, howev, 
such a glass would be inadmissible, because, although it might rent 
the back sight clear enough, it would hopelessly blur the front sig 
and target. The addition of a convex glass of one-fortieth w01 
csactly double the myopia, clianginq i t  from one-fortieth to 0 
twentieth, or according to Professor Noel’s calculation, reducing i 
acuity of distant vision to one-fourth what it should be. A cc 
bination thercfore of “ old sight” with low degrees of short, sij 
seems a most hopeless condition of vision SO far as rifle shootin: 
concerned. 

In cases where the power of accommodation is still good, that 
where “old sight” has not yet supervened, I cannot mjself beli 
that the existence of low degrees of myopia should necessarily 
fatal to good shooting. Of course the existence of any mjopia 1 

blur more or less the horizon and a11 distant objects, and poss: 
even the front sights. Thc back sight also will not be quite c 
because, although theoretically, i t  does uot lie hcyond tlic rang 
distinct vision, yet practically, owing to the optical conditions of 
eye, its image will be thrown on the retina in an ill-defined and im 
fect manner. The edges will be hlnrred, and more or less iridesc 
and correctness of aim will thereby be very much interfered with. 
thcse cases the proper correcting glasses should be worn constar 
not only while firing, but a t  distance-judging drill, and gcner 
whenever a man has a rifle in his hand. Short sigllt is not a disc 
It is simply an optical hondition of the eye, which in low depc  
completely under control: When present in a limited degree it 
be.complctely corrected by glasses, and sight bc rendered for all 1 
tical purposes perfect. I must protest, howcvcr, in these cases ag: 
the occasional and fitful use of glasses, and certainly against 
glasses in  general. A man with a slight degrcc of myopia, 
wishes to be a good shot, must have suitablc spectacles which 
accurately correct, and no more, his short sight. These he must 
constantly, in order to get accustomed to the appearances of objec 
wrying distances. An occasional use of glasses is, I believe, Y 
than not using them a t  all. Let the marksman, thercfore, either. 
to shoot with or without them, if indeed this latter alternati~ 
possible. To wear them occasionally a t  the firing point, c 
matches only, may possibly help the scoro. 
eecr, most certainly prevent a man from acquiring that perfect ma 
of his weapon, which it should be the object of everyone to attz 
who takes a rifle in hand. 

There is also another point of view from which this subject of L 

Such a course will, 
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820. ON CERTIUN COXDITIOSS OF SIGHT 

sightedness assumes great interest and importance. I have alrea 
referred to the fact that by many oculists the hypermetropic eye 
eonsidercd an undeveloped form of eye. Conversely the short-sigh{ 
eye may be considered an over-developed eye. Certain it is that mu 
of the ordinary work of civilized lifc tends directly to the prodnctj 
of this over-development, or, in other words, of short sight. This f 
has been brought out very clearly by the researches and observatic 
of Dr. Cohn in Breslau, Drs. Agnem and Loring in New York, a 
Dr. Erismann in Russia. Dr. Cohn, with Teutonic paticnce, examir 
the eyes of 10,060 children, among whom he found that 1,004 w 
short-sighted. But what was nore imporhnt, he found also that .  
short-sightedness increased steadily both in the relative number 
cases, and in  degce as'hc ascendcd from the elementary, to the hig 
classes. nr. Loring, of New Pork: carried out a similar series 
observations on the students of one of the largest unirersities in 
United States, during the graduation period of four years. He for 
that, in a given number of indiriduals, each successive year of sti 
added to the number of short-sighted persons, or increased the deg 
of the defect mhere it already existed. Xow, the whole tendencj 
modern life is in the direction of those employments which are calcula 
either to produce myopia, to to aggravate it if alrcady exist. 
Education is now carried on a t  high pressure, without much reg 
either to the e-jes or the bodily hcalth of the disciples. Child 
begin to study earlier and continue a t  their books to a much 1: 
age than t h y  did II generation ago. There is an increasing dislik 
occupations requiring manual labour, and a corrcsponding desire 
thosc entailing head work only. Nor is this condition of things lil 
to be materially altered in the course of succeeding generations. 
the contrary, as the struggle for existence becomes intensified, an( 
the process of centialization which is so marked a characteristic OF 
age becomes more developed, so mar me expect to find that the nun 
of those employed as clerks and penmen, or a t  sedentary occupat 
generally, mill increase relatively faster than the population it 
Reason and analogy both go to shorn that one direct result of all this 
be a very considerable increase of short-sightedness among those el: 
which in England at least have heretofore enjoyed a comparative 
mnnity from it. As s rule volnnteer corps are chiefly recruited 1 
these w r y  classes, and therefore the existence of any great increa: 
short-sightedness among them is s matter for serious considera 
Nnch can be done in  the way of prevention, and much also ir 
way of cure. But I am of opinion that the first symptoms of 
advent of short sight should be carefully looked for in y 
recruits, and when detected should be a t  once treated by sui 
glasses. These. should be morn as a matter of conrse on a11 occa 
when the rifle is handled, and more especially at distance-jud 
drill and target practice. The education the eye mill thus re 
will be inralnable for practical pnrposes, and in this way, and in 
way only, can a short-sighted man ever be made into a good or u 
marksman. 

I now pass on to the considesation of another condition of 1 

D
ow

nl
oa

de
d 

by
 [

Si
m

on
 F

ra
se

r 
U

ni
ve

rs
ity

] 
at

 1
9:

22
 1

6 
M

ar
ch

 2
01

5 



'A'uIcII AFFECT hCCURhTE SIIOOTISG. t 

whit! interferes vcry considcriibly Ritii accurate shooting. I rcfel 
what is known as astigmatism. This condition may be described 
one in which tlic curvature of tho front of tlic eye is diffci*cnc in 
11orizontaI direction from what i t  is in thc vertical. Probably thij 
the case in most eyes, and it is only when the difference of cnrvaf 
is more or lcss considcrable that tllc rzwlting astigmatism beco 
a source of aunoyancc. Such a diffcrcncc of curvature niay CE 

an eye to be at one and thc same moment far-sighted 
short-sighted, according as vertical or horizoutd lines are looked 
Or, ap in ,  the same eye may be wholly short-sighted or wholly 
sighted ; but, these conditions may exist in different degrecs. 
iiig to the position of the objects looked at. Thus, i t  would be q 
possiblc with such a condition of vision for certain portions of dis 
objects to appear perfectly distinct, while ccrtnin other porti 
placed, say, a t  right angles to these, would be hopelessly blurred 
ill-defincd. Such a condition of sight, thercfore, not only rcnders 
riear and far objects indistinct, but alsr, to a very appreciable ey 
distorts their oatlines. An astigmatic person can, in fact, see 
neither a t  a dishncc nor near, nor is this condition sensibly impr 
by spherical glasses, such as are ordinarily nscd for spwta 
The detcction and estimation of astigmatism is often a procccdir 
Some delicacy and diniculty. It requires special appliances, an 
certain forms, indeed, that is in the so-callcd irregular sstigma 
does not admit of accurate correction. Astigmatism may be u 
with both far sight and short sight, and, indeed, scldoin occn 
practice without one or other of thesc complications. To detect 
correct it satisfactorily it is oftcn necessary to p a r a l p  for a 
time this activity of the accommodation by rneans of.atropine. 11 
way the exact amount of astigmatism cau be found, and RS it  nt 
increases nor diminishes with age, it can be corrected once fo 
either by the proper cylindrical glass, or by the union of a cjlin 
and splierical lens. 

The irifluence of even low degrees of astigmatism upon the si; 
very. marked, and is exerted in various wap. I ts  first and most ot  
effect is to produce ditkrences in thc apparent dktiuctnesv of 
lines, drawn in different directions. I n  this way astigmatism 
duces indistinctness of someof the linear boundaries of figures, Ic 
otlicrs clearly defincd. Tlie indistinztness of many boundary 
produces a corresponding diminution in tho acuity of vision, 
the iieccssity of constantly altering the adjustmcnt of tile eye, 
looking a t  different parts of the same object, produces p a t  f: 
of t l c  accommodation. Hence, astigmatic persons complai 
merely of defective sight, but also of weariness and iicliing I 

eyes. These symptoms are sometimes kept in abeyance so long 
accommodation is strong. Bu t  in proportion as this latter fail: 
itdvancing years, so does the astigmatism tcnd tu increase, and 
year to become more irksome. 

As rcgards thc cffcct of this conditionof vision on accurate sh 
I need not say much. To the astigmatic man, as to the myo 
the sights of a rifle will be blurred, while neither sights nor 

YOL. XYY1. 3s 
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822 

will appear in their actual and proper shape. Indeed the relative dis 
tortion xyhich objects undergo is the distinguishing chaxzcteristic 
this condition of impaired -&ion. Its effects arc most felt in judgin 
distance, and in shooting at long ranges. As already remarked, 
admits of correction by suitable glasses. These glasses, as I 
already tenturcd to say in respect to myopia, should always be wol 
mhene\-er the rifle is taken in hand. If only worn a t  matches tllc 
may indeed on occasions hclp the score, but they will not really conf 
any power of superior shooting under conditions which would ass 
redly arise in active service. An eye thoroughly trained to jud 
distances, and to study the features of a landscapo through glass, 
will be nearly, if not quite, as quick and accurate as one which 
fortunately independent of such adventitious aid. The importn 
point is that tho training should be continuous, unintermittcnt, a 
thorough. I n  other words, a person mhose vision rcqoires glasses 
raise it to the normal standard should never attempt to slioot withc 
such glasses, for by so doing he will not only fail to shoot well, 1 
will moreomr deprive himself of D great portion of those bend 
wliicli glasses would undoubtcdly confer upon him. 

I have now considered the four chief conditions of vision whi 
whether occurring in low or in high degrees, may be said to interf 
seriously with accurate shooting. There are, of course, other possi 
conditions of impaired vision, such as commencing cataract, astheno1 
deep-seated changes in the eye itself, or a want of harmony bctw 
the optical conditions of the two eyes, which would also very m: 
rially affect the use of tho rifle. These, howcorer, may fairly 
omitted, either bemuse they tend to cure themselves, or else beco 
they admit of no cure whatever, and, therefore, render rille sliooi 
simply impossible. The conditions which I have considered in dc 
in this paper admit, on the contrary, of almost complete correction 
detected early, if not too high in degree, and i f  properly treated, i 
aro not, I believe, incompatible with a very high degree of ercelle 
not only in target or match shooting,. but also in those other r 
vjried and more difficult services which a body of trained rifle 
might be called on to perform in actual warfare. 

In considering how best to deal with the conditions of imp: 
sight rh ich  I have enumerated, it may be well to say a fern word 
to what has been already done in the same dircction. The blurrir 
tho back sights has long been a matter of complaint with good I 
who are perhaps no longer young, axid mhoqfind, as might be expe 
that Kith failing sight their powcr of making large scores is 
failing. The cure of this condition is, within certain limits, not 
cult. The blur may be removed by the simple device of loc 
through a pinhole aperture. Or, were this not permitted, it m 
dso  probably be removcd for a time by tho instillation of 8 few 1 

oi  some agent'which would contract the pupil to the size of a pix 
and IJ-ould thereby, on well-known optical principIes, render t h  

,tinal images much more distinct and perfect. Such au agent i s  
fectly well known to oculists, and it Fould certainly, 1 thin 
worth a trial by any person whose- only object WM to make a 

ON CERTAIN CONDITIOXS OF SIGHT 
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WmOH MWECT ACCUI~ATE SIiOOTL~& E 

score on a given occasion. The stenopacic or pinholeopening, wh 
is really an artificial pupil smaller than the natural one, VFill z 
jmprovc myopic, hypcrmetropic, or astigmatic vision for the time bci 
It does SO in these various conditions by acting in different w; 
which I need not now dwell on. There is, however, to my mind i 
fatal objections to the use of these perforated discs. The first is t 
thcy simply palliato or alleviate the impairment of vision mith 
&ompting to remove its cause or causcs. The second is thal 
entirely destroys the field of vision, and limits sight to the single ob. 
which for  the moment happens to be directly before the eye. 
renders impossible, therefore, any accurate perception of surround 
objects, or any nice comparison between thc several parts of obj 
which, as c v e v  one knorvs, is essential to the formatioil of .a cor 
estimate of distance. No one, so far as I am aware, has proposed 1 
any company should learn their drill armed with this appliance. E 
nlthongh it should for the moment improve vision, it would do s( 
the sacrifice of what I take to bo more valnablo than even a, 
ccntral vision, viz., uninterrupted vision ovcr a largo extent 
country. 

In considering how this difficulty might be met, and how the ac 
of vision might bc improved, mhilc at the same time the rang 
vision in all directions was not lessened, I have kept two object 
Tiem. One is to correcb, that is rcmovc the actual optical condi 
which is the cause of the impairment of vision. The other is to 
an appliance such as may be morn a t  all times and under all circ 
stanccs, from the yery day on which the recruit commenccs to 1 
his drill. The first of these indications is fulfilled by the usc of gl: 
which will exactly correct the fanlty condition of the eye itself. 
sight should first of all be carefnlly tested, and the nature and dc 
of the impairment of vision be accurately measured, This xi 
many cases be sufficient, and if the glasses thus found bc const: 
worn, nothing more mill be needed. The principle of the pi1 
aperture is, homcver, an excellent one, and should, if possible, be 
served. I n  order to do this, without a t  the same time unduly 1 
in= the field of -&ion, I replace-the metal disc by a disc of colc 
glass, qcrforated with a stenopmic aperture. This aperturc at 
white I-ght, whilst the remainder of the glass allon-s only colc 
rays to pass through. Tho resulting contrast, by a well-h 
optical lam, serves the purpose of an opaqnc disc, xithont, like it, 
pletely abolishing all but central perception. Having thus corr 
the error of refraction, to which the impairment of vision is cssen 
due, by a suitable glass, and having also, by means of the coi 
bctwecn the white and coloured rays, secured the main advan 
without the drawbacks of the stenopacic disc, it remains only to 1 

if possible, in one applinnco this double gain. This might be eff 
in very lorn degrees of short or long sight by having a coloured 
ground to the proper focal length, and then perforated with a 
conical aperture. But a practical difficulty exists in the way of 
this, owing to the fact that coloured glass, mlien ground int 
form of a lens, becomes lighter in tint the thinner thc glass is. 

3 s 3  
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‘ 824 ’ -OK CERTAIS COXDITIOSS OF SIGHT 

This difficulty has bcen mct. by using S colourcd glass of unifon 
thickness, to the back of which the correcting glass, which nlust 1 
either B plano-concavo or convcx lens, is fastened. 
liclieved the double advantages of glasses and of the stenoprcic ape 
t.ure can be ‘obtained simultaneously with a minimum of di 
advantagc. The instrument corrects a t  once any anomaly of rcfm 
tion present, and, a t  the a m c  time, while rendcring central vision ma 
acute, does not curtail the field. In simple cases of presbyopis t 
inere aperture, without any correcting lens behind it, will probably 
sufficient. I n  certain forms of astigmatism R cylindricti1 lens plat 
in front of tho colourcrl disc might occasionally be necessary ; but t 
addition of this need offer.no practical diEculty. Some little p a c t  
with this instrument will be neccssary before its advantages bcco: 
fully apparent. The instrument., which perhaps I may be pcrmiti 
to call “ the stenoprcic sight adjuster,” may be worn either suspeni 
before one cyc from the back of the cap, or in a spcctacle frame. 7 
lnttcr method is preferablc, because tlie small apertum- can thcri 
be kept more steadily in front of tlie pupil, and also becausc tlie opti 
ccntre of tlie correcting lens, united with the coloured disc, will thn! 
kept directly in the line of sight. TO fulfil this indication more fu 
the spectacle frame should curl backwards round the ears, by wl. 
mcans R firmer hold and greater steadiness can be obtained. 
regards the other eye even though not cmploycd for aiming, it shc 
iievertheless be provided with a proper correcting glass, that is i 
suffcrsfrom any optical imperfectiou whicli impairs its acuity of vii 
for distant objects. I n  the case of simple uncolsplicated presbp 
this mill not be the case, and tbereforc B disc, such as I recoinml 
used before the right epe, xould probably be sufficient. In most c: 
’however, presbj-oph is complicated with low or varying degrec 
hypermetropia, rnFopia, or astigmatism, as already explained. f 
R condition requires not mcrclj- a stenopceic opening, but a1 
correcting lcns behind it, in order to restore the imperfectly for 
eye to the samo optical condition as a normal eye. 

It s i l l b e  oljscrocd that beforc this instrument can bc used 
‘Lrefraction ” or optiral condition of the eyc must be tested, an6 
correcting lens madc accordingly. Once the proper glass, mhicli 
rects tho optical error, has thus been found, I hold that that 
should constantly be worn on all ocmsions when the rifle is in 
whether for purposes of firing or of mere drill. Spcetaclcs, if worn 
occasinnally, arc, so far as concerns the practical training of B m 
inan, n ther  ssnare and a delusion than a help. If, however, the  
worn constmtly, the eye becomes accustomed to their use. It 1 
to notc accurately and readily the delicate play of light and s 
and ihc changcs produced in the forms of objccts a t  varying disk 
If, howxer, along with this, central acuity of vision can be incrc 
w-hilc its lateral range is not destroyed or even impaired, the 
would be still greater. Whether I have succeeded in accompli 
this object., the practical test of expcrienco can nlonc shorn. 1 
while thc great importance of tho subject of slight impcrfcctic 
vision in .regard to tho use of the rifle, in every blzuch of the s( 

In  this way it 
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TTIlIOB AFFECT ACCURATE SIIOOTISQ. 82 
must bo my cscusc for having ventured to  bring this pnpcr before th 
X o p l  United Service Institution. 

The CnAmrls:  xow, gentlemen, if any person present who has tnrned 1 
m i d  to this subject \rill ofi’er any remarks, I hare no doubt ercrjbody mill be g1 
to hear them ; or if any gcntlemnn aislics to ask any questions Kith reference 

1 this rery interesting paper, I lirrc no doubt Dr. Forbcs will be willing to give a 
cxplrnation that may be rcquird. 

JIr. CVRTIS : My object in addressing you, my lord, is sim ly to take 5 slig 
objection to onc statement made by the karncd doctor. Ire spc:i$s of the ortllop 
cutirelf destrofing the field Of rision. Noir, if anybody looks through an ortIlop 
disc he xrill hare a t  5 distance of GOO yard3 n field of rision 200 p r d s  wide. u, 
is one, if any gentleman likes to look throiigh it ; and standing at  Fix feet from I 
sall, I mll guarantee that he shall see trro feet spaces a t  lezst. I mnnot 11 
thinking that it is that idea that miidc the Association object to it for fear it niii 
endanger the lircs of the markers. 

5Ir. GEOIK+B BAKEE : I should like to ruli the doctor if he has ever got 3 11 
sufleicntly clean to gire 5 clear margin. That is a l ~ a j s  the dilEcolt thing in t r j  
to drill a hole or aperture in glass-to get i t  suffieientlp clear, but it is erscnti: 
necessary that any apcrture in n disc should be c lnn  cut. \Vc hare tricd a gr 
number, and we liare nerer sucezcded at  all effectunlly. 

Mr. CURTIS : I tried Iour system some years ago. The disadvantagc of iL j 
admits light to  the apcrturc sideways. I hare one here in niy pocket with 5 ro’ 
clean cut conic31 aperture that I iuadc 5 long time ago, but could never use it 
Ellooting purposes. 

The C r ~ ~ ~ n u s s  : A ghsS with 5 hole in it ? 
Xr. CCRTIS : Yes ; you can compare it v-ith Dr. Forbes’. It is aimpIy n C 

glass with an ap r tu rc  in the centre. One eye of these spectncles is fitted wit1 
orthoptic,” and the other with a ‘ I  stenopsic ” for comparison. The disd i  

tage of the latter is seen more out in the sunlight. 
Captain BEDFORD PI.\[, R.N. : I Eliould like to thank Dr. Forbcs for his 

able paper. I for one am rery much obligcd to him, bccausc niy son, wsho is i n  
Devil’s O m ”  Regiment of Voluntcers--a mo:t distinguishd rcginienthns 

trying for 5 long time to  become 5 good marksman. Xorv when I had 
honour of bcing leading file in Company A in tlist regiment, I was o good mi 
man, and got n marksman’s mark, but my son cannot manage it. I see the 1)( 
m k e s  a suggcedtion that an  examination ~ 1 i 0 ~ l d  bc made. I think tliilt a 
capital sngwstion, and I sliall take earc a t  once that niy son is exnmined by 5 
known ocufist, to  see whether lie had better persevere, or whetlicr there is : 
optical delusion in hi3 op. Ifis cousin, Sir Charles Locock, is the great. mark 
of thc Devil’s Own, and hc has been encouraging m r  son to come down and pm 
but he cmnot manage to make much progress, though he pcrecrcrcs d?.~ titter 
I should liare liked Dr. Forbes to hare gone a little into the question of big 
sea-sight with regard to  different eolours a t  sea. We lxivc the most extrionl 
eridencc in the Law Courts with regard to colours. clay I hare be 
the *Art, nnd n man swore positire11 that for 15 minutes in tho ease o 
“Douro,’’ when tlie ships were going a t  10 knots an hour. he had seen the 
light of the Spanish ship. Kow i t  i3 quite impoasiblc to seo 5 grcen light 1 

nnv cireumatanees of weather, no matter hotv good they m y  be, for more 
Zj-miles, yet he  swore positircly that he had seen that green light, which must 
been at  the rery least, supposing his time was correct (15 minutes), 6 miles o 
find Dr. Forbes ha3 not alluded to that. IIc appears not to hare alluded t o  c 
a t  all, but the subject i 3  of such @cat importance to thc Arm1 and Xav 
Resen-e Forces, and all armed forces, that 1 beliere lie will forgire me fox 
giving him a hint to thrn his attention to that wry  important subject. It \rot 
of great use to sailors, for the imperfect ririon of the look-out man 113s c 
ninny nnd many a collision, and the 103s of hundreds if not thousands of lire3 s 
I for one most cordially thank Dr. Forbes for his wry  able paper. 

This 
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826 . ON CERTAIN CONDITIOSS OF SIGHT 

Ucneml BLUXDELL: I merely wish to  ask whether fog does not prevent glas 
assisting short sight. 

3Ir. I t i ~ m -  TnOYAS : As a member of the medical profession, and also a r 
shot, I hare hkcn  very great interest in the lecture, and beg to join in 1 
cxpression of thanks to the lecturer. I trust he will escuse me for hnving b, 
a few minutes late. Possibly one of the questions I am going to ask ma)- h: 
bcen anssered in the first fire minutes. I wish to ask whether he doe3 not c 
sidcr that the back-sight of the Snider rifle i3 too near the eye. Last year, ~1 
tl!e abolition of tho back position, I ncrer found any difliculty a t  all in 
vision ; a t  all nnges I wa3 able to do a steady score, but since tho back posit 
lias been abolished, I 1iavo found great diniculty in shooting. especiaily with 
Snider rifle. During t h o  earlier part of the season I shot entirely with the Snic 
because I had no Martini ammunition. I found tbat with the Snider rifl 
could scarcely shoot at all, but v i th  the Unrtini I certainly found it din’crc 
I find I can generally see fairly, almost a3 wcll as I could on the back, but t 
the power of vision fa& slightly at the long ranges, espechlly a t  600 yar 
there arises a slight blur, and I think my rision must be slightly hpermetro 
I hare also tried the orthoptic. and find that m-itli the smallest and the sec 
size hole-there arc generally three holes drilled-there is a film in the ccntn 
the aperture, but not 80 much EO in the larger hole. I shall take an early op 
trinity of eonsulting one of my professional brethren, who h 3 ~  given great at - . -  
tion to the subject of eyes. ’ 

Dr. .LITTOS FOBBES : As regards the orthoptic dcstro$n,o the field of ~ s i o I  
course that statement must b e  taken in conjunction Ridi the context. I eons 
it limits and practically destroys the field of rision for purposes of drill, and wt 
interfero in gcncnl warfaro Kith details of great importance, such a3 judging 
tance, and so forth. The sole end and aim of the Voluntcer organization of 
country is not merely to shoot at targets, and I do not belicve it would in pm 
be posniblo to  drill or utilizein the field any eompanr of men wearing ortho1 
Lookin,n at  the instrument from a purely optical point of view, when you plac 
orthoptic in front of the eye, y cause the rays of light to enter that eye 1 

readily, in aecordanco with t c mathematical laws which underlie plijsiolo 
optics, and thcreby you do array with the source of the inherent impcrfccrion cf 
organ of vision, but you lessm nl the snmo time the range of the ocular moreii 
and tho range of vision. Looking through a pin-hole, you can see an imrr 
nnge  of country on either side, but attempt t o  use the orthoptic in tile ti 
details of judging di~tanee, of examining a landscape, Be., and ~ O U  will at on 
think, find i t  impos~ible to do SO successfully. As regards Mr. Baker’s state 
about the difficulty of drilling holes in glw3 without chipping, I must ~ a y  I di? 
thst  a practical di5culty- In laying thcsc models beforo the R o p l  United Se 
Institution, I do not wish to lay claim to  any particular novelty or succes~. 1 
I had hoped to elicit from the members who hare had more practical erper 
than I, was as to whether anjthing could be done in the direction of kccpin 
adranta~cs of a stenopdc hole. while at the same time, by utilizing the “1: 
wntras;’ of keeping also some of the adrantages of the free moremcnt o 
eye, and with it the power of taking in rapid1 large stretches of country : in 
wo1y13, of judging distance. I think what I iarc stlid viill answer nnbthcr s: 
tion. I hare m d e  3 good many experiments, but a t  present I am only wc 
icntatirely, and the reason I hare brought thia paper before the Societv just 
is the near approach of tho Wimbledon meeting. If I had had p lehy  of 
probnbly I should not hare voluntecrcd to place anything before yon to-day, 
do hope that somebody following on the same lines will hit on a thoroughl~ pn 
instrument. Horrcrcr,I think Imayclaim somebriginnlityinrishiiig to put thccc 
ing lens behind the coloured disc of glass. I n  that way the adrantages to  bed 
from the use of coloured glass may be secured, adrantagcs which would be 1 
you attempted to grind a lens out of colourcd glass only. The stcnopmic hole 
some of the adrantage3 of contrast, but there may be a practical di5culty as 
edges of that hole. IIowercr, I have bcen wsured by a well-known optici 
London that il is possible to drill II hole in glea without chipping the cdge3. 
tain Bedford Pim m 3  kind enough to make somo remarks which I am surc 
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WHICH AFFECT ACCURATE SHOOTING. 

rerypleminq, but I fear too flattering to myself. I should like to say that I 
seen a good deal of sea-service, and hare deroted some attention to what he 
alluded to. Tho subject of coloured lights is a rery large and important on, 
beliere that a rast number of men who arc put on watch a t  night arc not in a 
ditiol;, EO far a8 their eyesight is concerned, to go on watch. I last year in LO 
esamincd with others orer 8,OOO eases for colour blindness, and an aveiage of 
3 to .i. per cent. of impaired colour rision wm found, with from 1 to 2 per cer 
complete colour blindness. It is of course easy to calculate from the abore 
hon-many out of, say, 10,000 men taken a t  random will probably hare more 01 
colour blindness. As to seeing the green light a t  sea a t  unusual distances, it st 
me that the fact Captain Bcdford Pim refers to may be explnined in this way 
i3 well knosn th i t  man? persons wlio are colour-blind c m  gct learn to disting 
the colour of a light siinply because the amount of illuminating power given 0~ 
various coloured n y s  diffcr3. Eencc, although to two persons a green light 
seem equally colourlc3~, yet one may ECC it  more clearly and therefore further 
the other. In this way may be explained the fact that engine drirers with 
paired colour vision are able to aroid accidents. They cannot see the colours 
they can distinguish the difference in the amount. of light giren forth by r( 
green respectirely. If, therefore, the witness mentioned by Captain Bcdford 
sm-ore that he saw a green light sewn mile3 off (sICc1i of course seems impossi 
it could only hare bmn that he recognized the light by some rule of I& OIYI 
wliicli lie liad hitherto been accustomed to do so, and i t  is conccirable to me 
a green light to a colour-blind man would a t  sewn miles girc at  any rate a cei 
amount at‘ distinction from a light of any other colour. As regards General B 
dell’s question, the optical effect of fog is, if anything, to shut out a certain am( 
of light. I n  other wc 
myopiz or hypermetropie persons in clear weather or in foggy would be influe 
by the regular laws governing rision, but inwmuch as the near-sighted eye 
failing light tends to form circles of diffusion on its retina, the fog would prob 
interfere more with short-sighted than mith long or normal sighted persons, bee 
their pupils would dilate, and the difTusion circles therefore xTould be greater. 
regards Ur. Thoma3’s statements about the Snider rifle and the back position, 
that lie can shoot better with the JIartini than the Snider, the first part of 
question induces me to beliere that there i3 present in his a e  hypermetropia, 1 

more or less 1033 of accommodation, and no doubt as years go on matters a i th  
will get wone; but the latter part of his etatemeut, riz., that he s a ~ w h a t  appcr 
like a film, is distinctly a characteristic of astiomatism. A wry  good cramp1 
estigmatism mny be obtained by holding the finger and thumb close together 
looking through the interval between them. Anyone who docs so will sce, ap 
ciably, before the thumb touchc3 the finger, the formation of a sort of drop. ‘J 
a m  be got orcr by looking through a pin-hole opening, when the a c t u l  contac 
fiugcr and thumb d l  be seen perfectly clear. I should make a rough diagnos 
his, Dr. Thouis’s case, and say that thcre was a certain amount of Iigpermelrc 
complicated with astigmatism present; and also 1 should renturc to add that 
nearer the back sight was held to the eye, the more indistinct it would become, 
the more difficulty he would find in aligning the target. A case of that sor 
should E ~ J ,  would require a good deal of examination, nnd possibly there might 
be a question of the amount of accommodation present, and whether it w a ~  
excess or deGcieney. 

Mr. BAEEB : I should like to offer one more remark in farour of the orthoy 
which is thnt I think it is nmlogous to a telescope where you hare a serict 
lenses. Sou  mny take yoiu eye as the eye-lens of the telescope, the fore sigh 
the object-glass, nnd the back sight the erector. 
lens, and hare no stop, no matter horn well the lens may be ground, you will alrr 
get a great deal of distortion ; but plnce a stop in a t  the proper point and ewrytl 
is clear and well defined. I think that the orthoptic just meets tbc case cxac 
and so ire3 you that accommodation that the e j e  has not naturally, and enal 
you to iefine all clearly a t  one time. 

Dr. FORBXS : The stop which nature has provided is the iris ; the coloured I 
of the eye acts aa a stop. If we interfere Kith that and put another stop on the 

It has no bearing on the qucstion of refraction proper. 

Now, if you have more than 
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828 . OX CERTAIN COXDITIOSS OF SIGIIT 

of it, r e  must more or less mar the function of vision. Besides, considered fro 
scientific point of view, the orthoptie is rn l ly  another sight, because, although 
look through tlic orthoptic a t  the back sight, you reallj do  anny with back R 

altogether. You also reduce the eIe from a living organ of oision to the p s i  
of a mere mathcmatiml or geonictrical camera obscuru. S o u  allow a pencilof 1 
to enter instead of the full rays of the sun. Of course, if 5011 only admit 5 pr 
of liwht, TOU bring the matht.matica1 conditions down to much greater accurncj, 
in d a n g  so you suffer a certain amount of loss to the visual functions, and 
natural adaptability of tlic e jc  to shooting. I quite beliere tlist target-shootir 
improved thereby, but in this paper I wish to suggest, if po>sible, some wa 
making general shootine better, under the nned and tr,ring conditions which T 
linrc to be encountered% actual scrrice. 

Mr. BAKER: I agree that it would bo more desirable, but I am afraid we t 
long way off it. 

The CIIAIRXAS : It is my pleasing dutj now to ask IOU to accord to Dr. Fi 
a rote of tlianks for tlic lecture n-liidi he hw given us today. The Iicartj 
gcnuine applauscwhich he received at the conclusion of his lecture musthsrc bl  
him, I think, how tlioroughlv i t  was nppreciated, nnd whcn Captain Pim exprl 
his thanks to Dr. Forbes for  ?he rev able, scientific, and useful Icetme lie has g 
he simply expressed the opinion of ererrone who had the pleasure of hearing 1 
am very glad indecd that we postponed it, for there were only six present tho I 

dny, and 1 think that number is multiplied to-day a t  least four or fire time 
only wish that this room had been as croadd to-day as I I I ~ T C  seen it on , 
occasions, when, perlinps, matters not quite so interesting were discussed. 
imprcsion lcft on my mind ie how TcrF blind we all are without knowing it 
that maqr men go on practising shooting who miglit well gire it np. Tliat 
only causc for regret 1 1i:ire that this lecture ehould have been given immcd 
before Winiblrdon. If  a man should come u p  and want to  make bulls’-epi 
instead of paring 51. for entry, should go to an oculist nnd pay one puinca, nnc 
that i t  was no use his trging, lor lie would never make a good shot, I think it i 
be a bad thing for the National RiOe Association. We have heard an exact CE 
point. Captain Pim told us he was a first-class eliot liimself, but lie liaa not 
mittcd that poacr to hi3 son. But his mn is anxious to r i d  his father 
ha8 been cxpcnding n lot of money on Irhooting, and now he is Coins to  takc 
to an  oculist, and we shall liavc no more entries from young I’ini at Winit 
or elsewhere. But the remedy lies, it appears, in &mes,.nnd i t  strikes mi 
the opticians will hare a great deal to  do if all these naturnl defects of risio 
he i n  a great degree remedied. I was nlnays myself in fnrour of a l lo~ ing  ortlic 
As regards the qucsticn of danger. of course, if I hold the glass a t  a distancc 
my eye, I should see TCfrs little besides the target, but if I put it near my 
see hd f  n mile on each side of tlie target ; therefore, EO used, I do not belicrc 
is any danger. KO doubt, vrlien shooting in the back position, the pin-holes 
o compar~tirely long nay off, there wa3 some dan-er, but now that the back pn 
is most1 done away with, I do not think orthop&s are dangerous. The poai 
the baci-sight has been rcferrcd to. There is no doubt about it, flint as a m: 
older lie wishes to  hate the back sight furtlicr remored. The Officer a t  tli 
of Enficld has inrcnted a new rifle nliicli ha3 gone out for trial, but I nni s 
man xvlio ever shot with a rifle in his life would erer tiare placed the bad 
wlicre he has placed it. The back eight is put so far back, and is of such I 
t ha t1  am certain no practical man who understands shooting and sightin; 
would ever turn out such a riflz as the one referred to. As regards army 
ins, 1 think General Blundell must feel that it is wry desirable to o~erli 
eres of the Bruqy in that respcct, and when men arc taken out to the targ 
after day, and do not improre, it  ~1101ild be zcen ahctber it mq- not be due 1 
etate of vision. I do not think we can expect a large rote ere9  p a r  for spc 
.I wish Generd Wnlkrr were here, because I should have nskcd him the PI 
$0 many Germans nearing glasncs-whetlier i t  i3 that they are short-sighte 
owr-study in schools or elsewhere, a3 we are told, or wlietlier it is wlint 
heard amoiigst tlie Officers espxially-that they put on plain gIasse3, wI1 
~ e a l l j  not short-siglited g l ~ j e s ,  to gire an idea that they are rery studic 
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\VEICB rWFEOT ACCURATE SnOOTIW. SfD 
,<orking wry  hard with a riew to promotion. I do not know with what truth that 
i4 said, but I do not expect mpclf that we sliall ever scc the British Army a 
,pectacied army. N'ith regard to judging distances niy bclicf is that, bcyond a ccr- 
tsin dirtancc. tcacliing men to judgc distanccs is all rubbish ; it is all chaucc, unlcss 
‘Feu hare somc sort of instrument, and it will come to that that ac shall hare some 
;art of instrument practically for judging distanccs. I do not bclise it is practi- 
&le to get a whole rcgimcnt to shoot up lo the full nngc, or anything like it, of 
the Yartiui, with aceurm? You will not find GOO men up to the same mark in a 
rqimcrit, any more than in an orcliestn all the plajcra will be ablc to play as ~ c l l  

a certain number of crack riolinists in it. W e  probablr may not rcturn to the 
&ink companics of the olden d q s  ; but Cnptnin Pim will bear me out, that in the 
Devil's O m ,  Colonel Brewster, the commander of that distinpuislicd corps, and n 
distinguished riflclnait himself, when his rcgimcnt aas sent out, instead of scnding 
tllis or that company out, his aord of command an;, " Jfarksmcn to the front. ; '' 

that alien thc enemy was a t  a distnncc hc sent out tho marksmcn, a d  whcn thc  
f;re got ncnrcr the otliers took i t  up ; nnd I bclierc that if you linrc picked marks- 
men in ~ectione, working, under trained section loaders, who arc able to judgc 
dijtanecs for them, fou wlll geL ccrtain good rcsults in that way, and mnkc use of 
the good-sighted men, nnd whcn thc work becomes rougher and ncnrcr and sncli 
2ccurw.p is not necessary, you can then use the mass of your Iroops. You mill thus 
r:lrc ammunition and do more effectirc work tlian YOU do under the prcseut s stcni 
of attack. I do not know that 1 11avo an~ th ing  elsc to say furthcr than Ihie, t i i t  as 
regards the qucstion of lights at sca, I would remind Captain Pim, that either last 
Joir or the p a r  bcforc a Committee was appointod to inquire into this matter. As 
regard, fishing ~CSSIS) I quitc forget ahat the rcport wa3, but i t  all turned onwhat 
,~oulcl bc the best rolour and arrangement for lights, and if Captain Pim will rcfcr 
to the report of the Committec in qucztion, ho will find somc inforination with 
rcepcct to the distance at  w1tit.h dilrcrcnt coloured lights cnn be sccn. 31r. Dirk- 
beck, who has taken such an actirc part in the Fishery Commission, ans in thc chair. 
1 h%TC no further rcmnrka to make. I apologize for baringrenturcd to make these, 
a 1 1 ~  I ask you to gire the most cordial and hearty tlianlis to Dr. Forhcs for hiid 
interesting lecture. D
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