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Monday Evening, January 24,1H8l. 

ADJIIEAL SIB FREDERICK W. E. NICOLSON, Bart., C.B., 
Vice-President, in the Chair. 

SUGGESTIONS FOR IJLPROVING ARTILLERY FIRE, COBI- 
DINED WITH AN EXPLANATION O F  CAPTAIN SCOTT’S 
SYSTEM OF SIGHTIRG GUNS. 

By Captain L. K. SCOTT, R.E., Instructor in  FortiGcation, Royal 
Blilihry College. 

I HATE thc honour to bring to your notice this erenitig some suggestions 
for the improvement of artillery fire, consisting of B ncw systcm of 
sighting ordnance invented and proposed by me some seven or eight 
)-ears ago for introduction into the ScrFicc, together with other sug- 
gestions not immediately connected with sighting. 

In  order to make the value of this system of sighting clear to your 
minds, I propose to begin my lccture by explaining the method of 
applying the rules for shooting with accuracy, when employing: 
1. Tho rifle sights; 2. Service sights for ordnance; 3. The revolving 
and tclescopie revolving sights proposed by me, and to compare the 
relative advantages of one set of rules with the other. 

Before proceeding to explain the proposed system, I must crave the 
indulgence of those Artillery Officers who may be honouring m e  with 
their prescnce for trespassing on ground so essentially their own, and for 
entering into elementary details so familiar to themselves, yet neces- 
sary for tho elucidation of my subject to thc uninitiated; and I feel 
sure when they appreciate the advantages of the principles set before 
them, they will not only co-operate with me in my endeavours for the 
good of the Service, but they mill be the first to hail with delight a 
system of sighting which not only simplifies the instruction to be 
imparted by them to their men, but increases enormously the destruc- 
tive powers of thcir artillery. 

In shooting the 
infantry soldier has to contend with four causes of error :-1. Drift ; 
2. Wind; 3. Sun ; 4. Inclination of the sights. Drift is the deviation 
of the shot due to rifling. IVizd, accoTding to its direction, causes the 
bullet to be deflected from its coursc to the right, or to the left, or it 
increases or diminishes the range. S w  causes the firer to take a false 
“ line of sight.” I~icZLzation of the sights causes the line of sight to be 
taken across the asis of the piece, and eonseqncntly the bullet to go 
on that side to which the sight is inclined, and short. 
How are thcse four causes of error remedied by the figantry soldier .7 

1 and 2. Drift and wind are obviated by using the wind gauge ; 3. Sun 
by blackening the sights, and by care in aiming ; 4. Inclination of the 

To begin with the Martini-Henry riac sights. 
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sights. The error due to this causc is entirely uudcr the control of 
the Infantry soldier, because lic can ensure the verticality of hi? sights 
by turning tlie rifle round in his shoulder. Hence, theoretically 
speaking, the error due to inclined sights is completely eliminatcd by 
thc Infantry soldier. I t  follon-s, therefore, that for him to shoot with 
accuracy, ke must apply practically to his sights certain rules which 
embody thc rcmedies for the errors in shooting explained abovc. 

Tliesc rules are applied mechanically by the Infantry soldier in the 
folloming 3 - q  :-1. Adjust the sight to the correct distance ; 2. Keep 
the sights upright by turning the rifle round in tlie sliouldcr till they 
arc vertical; 3. Take a correct line of. sight, which will take into 
account “ xind ” and “ drift.” TO get him to comprelicnd and to applg 
tliese apparently simplc meclianical rules to his rifle, lie must hnrc 
much theoretical instruction and much pactice in shooting. With a 
view to making the Infaii try soldier cflicient, lie has at least 6 da3s’ 
tlieorctical instruction, and fires 90 rounds y~r!j-. Should, hovi- 
ever, any man not become efficient with this amouzt of training, lie is 
liable to ham any further amount of theoretical instruction, and to 
fire another 90 rounds. The Iil fantry soldier therefore f ires nt least 
90 rowids per nniitiin to riinZe liivi eikieii t  in the m e  of his rge. I 

Tlic 
tlicoretical principles involrcd in sighting ordnancc arc similar to 
those inrolved in sighting rifles, bnt the rules requircd for tlic gunnqr 
tomakc accurate shooting arc far more complicated, and far bo re  
difficult to understand and to apply, than thc rules for aiming thc rifle. 
The Gunner ought, thcrcfore, t o  require far morc tlieorctical instruction, 
and far morc pncticc in shooting than the Infantry solclier to tcacli 
him to fire with accuracy. Wc shall see that lie has far less. For 
accurate shooting the Gunner has to contend Kith 5 causes of crror 
instead of 4:-1. Drift; 2. Wind; 3. Sun;  4. Having to aim a t  
distant objects not clearly seen by thc naked cyc; 5. Inclination of 
tlic sights duc to the gun-wheels not resting on a level platform. 

E o m  does the Gunner pro-i-idc against tliese 5 causes of enor? 
1. Bryt is partially obGated by k i n g  the tangent siglit on the gun at 
the permanent mean angle for rifling Kith thc vertical. 2. TViiid is 
a1Iov;ed for by thc “ deflection scale,” which corresponds to the wind 
gaugc in  thc rifle. 3. Em.  The effect of the sun has becn diminished 
of latc in the 13-pr. by employing an cje-hole instead of a notch in 
the tangent sight. ‘Some provision to obviatc this defect could and 
should be made. It is obviated in Scott’s sights by the nsc of a 
telescope, and by cowring thc foresight with n tunnel as in tlic 13-pr. 
breech-loader. 4. Having to aim at  distaitt objects not clearly seen 
hy the nn7~ecZ eye. This defect is not so applicable to the Infantry 
soldier as i t  is to thc Gunner, Iwcause the former fires at much shorter 
ranges than the Gunner. No provision is made for assisting tho Gunner 
to aim at objects which arc bejond the clear vision of the human eye, 
and consequently he fails to extract the best shooting qualities of thc 
gun bccausc he cannot see to aim at objects at  distances equal to the 
range of the gun. Heme n telescope is ati ahsolute necessity.’. 5. Iri- 
c7inafion of the sighfs. With the Infantry soldier this defect is 

SUGGESTIOSS FOR IJIPRO\’IXG ARTILLERY FIRE, ETC. 

I n-ill 1io-a- proceed to esplaiu thc theory of Artillery sights. 
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SUGGESTIOSS FOR IJIPRO\’ISG ARTILLERY FIRE, ETC. 99 

remedied by his placing the sights into an upright. position, xhicli is 
accomplished by his turning the ritlc round in the shoulder till they 
are rertical. This simple method of obviating tlie great errors due to 
the inclination of the sights, naturally cannot be carried out in the 
same manner by the Gunner, because he cannot twist his gun round in 
his shoulder. 

This Incliiiatioit of the sig7rf.s is a, constant source of error and 
annopncc to the Gunner, because hc has to make complicated calcula- 
tions to remedy it, and is therefore a permanent defcct in the present 
system of sighting. When lie aims with a “line of sight” taken 
orer inclined sights he no longer aims directly over the axis of the 
piece but across it. Hence be loses that command or control over 
the axis of the piece which is indispensable for accurate shooting, and 
which the infantry soldier possesses by ha-ring the porrer to turn his 
sights into a vertical position a t  d l .  

What then must the Gunner do to regain this command orcr the 
asis of the piece which he loses by his sights being inclined? LIc 
must calculate how much the notch of the tangcnt sight has been 
laterally removed from the nr t ieal  by the sight being inclined, and 
give this amount in  “ deflection right ” or “ left ” to the notch of tlic 
tangent sight. Then if he apply this calculated correction to the 
tangent sight, lie mill regain, according to the  correctness of his cab- 
ciilation, the command orer the axis of tlie piece which he had lost by 
the inclination of the sights, because the notch is supposed to hare 
been brought again back into the same position vertically omr the 
axis, which it held when the sight Tas upright. A “ line of sight ” 
tlien taken over the notch and the tip of the foresight will enable the 
firer to direct thc asis in any required direction. 

How is this error due to inclined sights calculated in the field by 
the Gunner? Let us suppose, by,way of example, that the range 
is 4,000 yards, gun-wheels resting on groniid sloping to tlic right,  and 
that a, strong wind is blowing from the ~ i g h t :  1. No. 1 has first to 
find the elevation in degrees due to 4,000 ynrds range, say 9”, and to 
adjust his sight to 9”. 2 .  There is a, strong mind blovSng from the 
Tight, which mill force the shot to the left. He must therefore counter- 
act this effect of the wind by giring deflection, which he has to 
remember is Lc right deflection.” Hox much right deflection is to bc 
giren ? .This can only be determined by those who have had grcat 
experience in actual practice in shooting. suppose lo‘ the correct 
amount of deflection, No. 1 gires 10‘ “right deflection” to the notch 
of the tangent sight. The 
shot mill therefore go to theright of the intended direction, and short. 
KO. 1 must calculate the ‘.‘deflection” required to counteract the error 
of the shot to the right, nnd then to remember that he is to give left 
and not right “ dcflcction,” otherwise the shot would go tFico as much 
to the right as it, would if no correction had been applied. 

He nses 
Fitzrofs indicator, to find out how many inches the lowcr wheel is 
belom the upper one, or lie places the rammer on tlie upper %heel and 
orer the lower one, holding it, as far as ho can judge by the eye, in ;L 

n 2  

3. The s i g h b  are iiicliiied f o  iAe rig7~t. 

How does No. 1 calculate tlic required “deflection?” 
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100 S U G G E S T I O S S  FOR I J I P R O V I K G  ARTILLERY FIRE, ETC. 

horizontal position. He then estimates the number of inches which 
the lower wheel is below the upper wheel, say 5 incheg. He then 
applies the following rule :-“ZILzilt@lg the difference of level of t h e  
L L  wheels in inches  by the angle of elevation for tAeright or left dejection.” 
The angle of cleration for 4,000 p r d s  is say 9”. Therefore 9 x 5=&’ 
left deflection. But there being a strong wind from the right, which 
will blow the shot in the opposite direction to that caused by the sight 
being inclined to the right, hc has to remember that a corrcction of 10’ 
right deflection has to be subtracted from the 45’ left deflection already 
calculated to counteract the effect of inclined wheels. Therefore 
45 left -10 right=35’ left deflection as thc correct (‘line of sight,” 
under the above conditions. No. 1 then aims a t  the mark and the 
gun is fired. 

If the correction has not been accurately made, the shot does not 
strike the mark, and consequently another calculation has to be made 
in the following manner : He guesses the distance to which the shot 
has fallen to the right or left of tho mark, which say is 20 yards to 
tho right. He then applies the follominq rulc : --“ Multiply the csti- 

mated deviation in ynrds by 36 and divide by -& of the range.” 
There€orc ---18’ deflection. No. 1 has then to remember that 

the 18‘ deflection found must be left deflection, which must be added 
to the 35’left deflection already given to the deflection scale of the 
tangent sight for “ mind ” and “ inclination of the wheels.” There- 
fore 35’ left +18’ left =53’ left deflection is to bc given to the sight. 
If this bc found not to be correct, the same calculation will harc to be 
re-made. 

Unfortunately this correction mill not ensure the mark being druek, 
because when a gun is fired on the natural surface of the ground 
another element of error creeps in after every round which shoztld be 
but is nercr taken into account, viz., the f i irther iiicZiization of the sights, 
franc the lower wheel beconling more and inore imbedded in the earth after 
each recoil. These ever-varying alterations in the inclination of the 
sights after orcry round, however small they may be, necessitate for 
accurate fire the continual remaking of these mental calculations. 
Therefore the calculated and applied corrections for tho first round 
from one gun arc of very little use for a second round from the same 
gun, and unless the rules for calculating the corrections for each 
source of error as it crops up, be applied to each gun after every round, 
it will be wieclmnicallg impossible for the second shot with a field gun 
to strike the mark, even should the first havc done so. Therefore, for 
absolutely accurate fire, if there be 100 rounds h-ed from 100 guns, 
100 mental calculations mill have to be made. 

By referring to Major Ellis’s table of shooting, it will be perceived 
that the “deflections” vary f o r  every round fired; whereas in the 
table of the shooting in  France a t  5,100 prds ,  with the telescopic 
revolving sight, the “deflections ” remain the same throughout for all 
the rounds, whatever may have been the inclination of the wheels. 
I would ask, is it likely that a man who is being fired at by the 
enemy can and will make those mental calculations on the spur of the  

20 x 36- 
40 
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SUGGESTIOSS FOR IJIPROTING ARTILLERT FIRE, ETC. 

I should say that this is highly problematical. 

101 

monient ? Hence the 
futility of the present system of sighting. 

From what has been said, it is evident that  the rules necessary to 
enable the Gunner to shoot with accuracy with the service sights arc 
far more complicated and far more difficult to apply in practice than 
those for the Infantry soldier. 

The Gunner ought, for the above reason, to be more intelligent, 
more theoreticnlly instructed, and more exercised in shooting than the 
Infantry soldier. For the Infantry soldier to learn to apply his simplc 
rules for shooting, it is considerednecessary that he should fire away a t  
least 90 rounds per aunum, and be constantly trained in theoretical in- 
struction. It stands to reason, therefore, that the Gunner, whose rules 
for shooting are injiizitely more complicated than those of the Infantry 
soldier, on account of not being able to place the gun-sights into an 
upright position, should hare a t  least the same amount of rounds and 
the same amount of instruction as the Infantry soldier. As a matter 
of fact, the Gunner has very much less-only, I beliere, 120 to 200 
rounds per battery of six guns being allorred, or an averagc of 3 pr 
4 rounds per man of the 60 men requiredfor Torking the guns, all 
of whom, in case of casualtics, certainly ought to be able to shoot, 
one as well as thc othcr. HON can a Gunner possibly apprcciatc all the 
errors inherent in his system of sighting, or practically learn to apply 
the rules for their correction, by merely firing away 3 or 4 sliots 
per annum? You might as well expect a man to become a good 
sportsman by his letting off a fowling-piece three or four times 
yearly. 

In warfare, the sole object of firing off a rifle or gun is to kill some 
.one each time that it is discharged. To perform its function it must 
be treated according to definitc rules Thich, to be learnt, require a 
definite amount, and nothing less than this definite amount of practice. 
The definitc amount, which of course varies with different individuals, 
should only be reached when perfection is attained. 

Is not a system of Training illogical, unpractical, and incompletc, 
which assigns and apparcntly countenances different degrees of per- 
fection for the Infantry, Cavalry, or Artillery, in the use of a weapon 
which has but one object, namely, fo 7iiZZ 2 It is an extraordinary 
anomaly that the Infantry man should fire 90 rounds yearly while the 
Caralry man, who has the samc kind of firearm, shonld only fire 40 
rounds, and that 4 rounds are considered suRicient for the Gunner. 
I t  seems absurd that the Cavalry man or Gunner should not be ex- 
pcctcd to kill his man as often as the Infantry soldier-this being the 
o b ~ o u s  reason for firing off his weapon. It is treating a firearm as it 
were a toj-, or merely as an addition to his uniform. Fixed bayonets 
and drill will not win a battle now-a-days against the rifle!' 

I ha-io been told by Artillery OEcers that their men do not liaro 
half enough instruction in " Laying " and " Aiming " guns, nor half 
enough practice in shooting. It is unfortunate that it should be so, 
.but it cannot be helped. The duties of the Gunner are so multifarious, 

This ha8 been lamentably and prominently brought to our notic? by our rereme 
at the Majuba Hill since the delirery of t b  lecture. 
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108 SUGGESTIOSS FOR IXPROVISG I~RTILLERT FIRE, ETC, 

and lie has .so many other things to learn besides, that he cannot 
devote more time than he does already to acquire a thorough know- 
ledge of his system of sighting, tliozrgh i t  is the most  inzporfaiit part of 
his iraiiaiizg; and a,onin the State, on the score of expense, is not pre- 
pared to smooth his path by giving him sufficient opportunity of 
learning i i  practically bp the espenditure of more than the regnlation 
allorrnncc of shot and shell. 

What then can be done to make the Gnnner more efficient in the 
( (  Laying ’’ and “ Aiming ” of guns wit7iozit the eqmditzlre of more 
shot and shell ? If me analgse the question, n-e can trace the cause of 
all his dificulties in “ Layiqg ” a gun to his fazdfy system of siglifing, 
which does not permit of his placing his sights nt will into an upright 
position, and to the toant of suficieiit ainn~z~nitioii for testing yracticaZly 
the result of liis ‘( laying.” 

The difficulty of “laying” guns can be obviated by giving him a 
sj-stem of sighting which will enable him to place his sights into an 
~qiright  ~ m i f ~ o i z ,  and the vnnt  of sufficicnt shot aiid shell for icsting 
his “ laying ” may be supplemented by the introduction of a metal 
tube into the bore of the gun, which Tvonld allow of sinall size ammuni- 
tion 01’ even bullets being fired in combination with his drill previous 
to tlie annual prnctice of shot and shell. 

The sptem of sighting invented by me, vhicli I am about to 
describe, mill not onlyremove a11 diEcu1tj- in “Iayin~,”  but will enable 
the Gunner to become thoroughly efficient in shooting with no more 
than the present regulation amount of ammunition and training a t  liis 
disposal. 

I hope to be able to shox by theory and by actual practical results, 
how, with a minimum of intelligence, with less instruction, with less 
expenditure of time and ammunition, with far less trouble to thc 
Instructors and to themselrcs, Gunners can be made to extract the best 
shooting qualities of th+r guns, and to  shoot as a Thole about 10 
times better in the field than they can at present Kith the service 
sights. 

The system of sighting which I propose to bring to your notice 
consists in  making sights f o r  ordnance capable. of revolution about 
nn asis pai-allel in every direction to the axis of the gun. 

This revolving movement may be created by automatic arrangement 
on the principle of tlic pendulum, with the centre of gravity of the 
sgstem of sighting below tlie asis of rerolntion; or it may be created 
by niechanical adjustment with tlie centre of gixvity of the system of 
sighting abo-rc the axis of revolution. 

Thc object of mF inventionis-1. To dispense with the errors of 
fire due to the inclination of the service sights when the gun-lvheels 
are not on the level, by making the sights (back o i  fore) capable of 
being turned back ngnin into the same position mitli reference to the 
\Tertical mliich they occupied when the gun-wheels were on the level. 
2. To enable tlic firer to correct errors in rnnge and direction by 
mechanical adjustments, instead of by the present method of calcula- 
tion. 3. To gire the firer complete command over the asis of the 
piece under all conditions. 4. To simplify the instrnction required 
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SUGGESTIOSS FOR IJLFROVISG ARTILLERY FIRE, ETC. 103 

to be imparted to’ the Gunner for the use of the service sights, by 
converting mentally calcnlated arithmetical corrections for “deflection ’’ 
into nicclianiml adjnstment ; and, finally, to dispense with all the 
ilcfects and C ~ U S C S  of error in shooting inherent in thc present sptcm 
of sighting. 

Tllc principle of my system of sighting consists in giving to sights 
a third movement in addition to the trvo morements already existing 
in the present sp tem of sighting. The two movements of tlie present 
sigllts consist in a horizontal movement f o r  giring “ deflection,” and in 
a vcrticnl movement for giving the “ angle of elevation.” The addim 
tional third movement in my system of sighting consists in causing 
tllc tlvo above-mentioned movements of the service sights combined, 
to rcvo1vc together about an axis paldlel in every direction to thc axis 
of tlic gun. 

No sigllt without these three aborc-mentioned movements, involving 
as they (10 the theoretical principles necessary for a true sight for 
grins, Iviil gire tlie firer complete command over the axis of tlie piece. 
I have therefor0 omboaied these essential theoretical principlcs 

n~ccl~anicaIly in sights for ordnance generally, and I designate sights 
made on these principles L‘Re~olving sights ; ” and where a tolescope is 
usccl to aid thc vision I‘ Telcseopic Revolving sights.” 

PLq.?. 

2 

F i g .  2. 

I mill now proceed to  describe how I have applieb these principles 
mechanically in the csnmple illustrated ‘in the accompauy drawing. 
Fig. 1 shom the front elevation of a revolving backsight fitting into 
the socket in tho gun of the service sight -together with the interior 
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construction of the same ; Fig. 2, the side elevation of the same ; 
Figs. 3 and 4, Plate I, the side and front elevations of a telescopic 
revolving sight. a, Fig. 1, is a hinged flap graduated for  different 
ranges, and fitted with a slider (a) also graduated for ‘I deflection,” 
which can be set a t  the proper eleration on n j cis n trareller containing 
the notch d and eye-hole e of the backsight, vhich can ba made to 
trarcl by the screw f for the purpose of giving the required “ deflec- 
“tion.”. The flap a, Figs. 1 and 2, is hinged to an arm ( g ) ,  both 
of whi’cli arc made to reT-olre together round a hollow centre (h) 
by turning the screw (i), for the purpose of placing the sight 
into an upright position when the gun-mheels are not on tho lerel. 
The liollom centre (11) and the lcrclling screw (i) are fixed to the 
frame; (in) is the clamping screw of the slider (a). The stem of the 
sight f i ts into the socket in the gun ; (k) is a level to adjust the verti- 
cality of the sights, and is fixed on the sight in a position a t  right 
angles to thc axis of the piece. The whole of the interior construction 
is covered up, leaving merely the bubble oxposed to view. 
To m e  the Rerolri.ilig SigM-For the sake of comparison let us take 

the same conditions which I hare already taken in  the example for 
illustrating the rrorking of the service sights, and see horn this is 
managed with the rerolving sight. Range 4,000 yards ; gun-wheels 
on ground sloping to the 1ig7d; strong wind from the right. 

Let us take for example a battery of artillery about to -fire a t  an 
object:-1. Adjnst the sliders to 9” eleration; 2. Give 10’ right 
“deflection” to  countcract force of mind; 3. Level the sights to 
dispense Kith the inclination of the wheels j 4. Aim j 5. See that the 
bubbles be in the centre, if not bring them to the centre and correct 
the aims j 6 .  Fire one gun only, the Nos. 1 of the rcmaining fire guns 
of the battery looking oyer their sights and xatching €or tho point of 
impact of the shot from the gun that is fired. If this trial shot 
of No. 1 gun hit the mark, the shots of the remaining guns of the 
battery firing a t  the same range, will also go in therequircd direction. 
But if the shot do not striko but fall to the right of the mark, the 
Nos. 1 of the remaining five guns, ~ 1 1 0 ,  as before explained, are 
watching for thc point of impact, v d  at once move the travelIer (c) 
of the slider (a) by means of the screw ( f )  to the left nntil the 
notch, the tip of the foresight, and the point of impact of the shot are 
in line. This operation corrects mechanically the error in direction of 
thc shot, and shows at  once the amount of deflection to bc given. It 
is, therefore, only necessary to turn the guns laterallr by means of the 
trails, and to aim a t  the object with this corrected “line of sight,” 
and the shots will travel in the required direction. 

Of course, the No. 1 of the gun which has fired the trial shot must 
borrow and apply to his sight this corrected ‘‘ line of sight,” so that 
when this gun is again fired all its succeeding shots will go in the 
required direction. Fig. 5 shows how the corrected “ line of sight ” 
is obtained by the deflection scale of the ‘I revolving sights.” 
. This very simple mechanical process’ for finding the correct “line 
’ ‘ !llis is infinitely superior to the German method of finding the range by trial 
shots. !Xh~y arc supposed to require 12 shots to  attain jthie end, whereas 1, or nt 

SUGGESTIOSS FOR IJIPROTISG ARTILLERT FIRE, ETC. 
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SUGGESTIOXS FOR IJIPROVISG ARTILLERT FIRE, ETC. 105 

Diagram in plnn eiplnnitory of the proceae of correcting the I‘ Line of Sight ’’ 
of the Telescopic Rerolring and the Simple Rcrolring Sight for  the Error in 
Direction. 

Fig 5. 

of sight,” as compared with the complicated arithmetical method in 
use for the service sights, demands only sufficient intelligence on the 
p r t  of the No. 1 to turn a screw in the right direction, and sufficient 
training to enable him to take a correct aim. I n  fact, after a few 
moments of practical instruction, any uneducated Hindoo, Japanese, 
or Chinaman \Tho could aim, would be capable of performing the 
necessary operation just as readily as the most intelligent European, 
and the chances are that the result would be far more accurate than 
as a t  present obtained by calculation by the best trained soldier. 
This method, which allows of the correct “line of sight” being 
found for any number of guns by one trial shot froin one gun,  is an 
incdculable advantage, because after the correction has. been once 
given to the sights, the rules to be applicd by the Nos. 1 become 
reduced to the simple mechanical operations of 1, Levelling the sight ; 
2, of Aiming; and 3, of Firing; which wiil give accurate shooting 
whether the gun be on a perfectlF level platform, in a ditch, or on the 
side of a hill, because the Tery fact of‘ levelling the sight causes the 
gun to be fired from, as i t  were, a le-iel platform. 

This condition of things, therefore, gires to the No. 1 perfect com- 
mand orer the axis of the piece, which, with the service system of 
sighting, when the wheels are not on the lcvel, he catches a t  in  vain 
by mental calculations which are not applicable in practice. It also 
gires to the commander of artillery far greater control over his 
batt.erics, whose fire he can hurl a t  will with a constant unerring 
effect against an enemy, and, consequently, it makes him far less 
dependent on the intelligence of others for carrying out in action his 
own part of the programme to the best of his abilities, because it 

most 2, are sufficient by the proposed method. The German battery would beannihi- 
lated during the internal of time which would elapse before the correct range m a  
found. 
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106 SUGGESTIOSS FOIt IUPROVISG ARTILLERY FIRE, ETC. 

transfers to himself the power over the shooting of his p i s ,  mhich is 
now uncertain, inasmuch as it is in the hands of the 3 0 s .  1,ayho have 
to ninke accurate calculations. 

Xow let us examine what causes of error in the service sights have 
been remored by the rerolving sight. 1. Errors in shooting from 
inc1i:wd sights are dispensed with by placing tbe revolving sight into 
an upright position. 2. Errors due to “wind ” and “ drij t” are 
corrected by the mecliinicrt.1 method of mooiiig the deflection scale to 
one side until the notch of tlic bmksight, the tip of the foresight, and 
point of impact of the shot are in line. 3. Errors from “sziit” arc dis- 
pensed with by corering the foresight with a tunnel, and by proriding 
an eye-hole instead of the notch. 

From the abom we see that all the causes of errar in shooting 
inherent in the seroicc sights hare been obviated by the rcrolving 
sight except one, viz., that one dne to not  beiitg able  fo see objects 
clearly at  distniices cpzinl fo the rniiges of the  gzin. To provide 
ngainst this defect, I hare added a telescope to the revolring sight, 
mhich, besides possessing other advantages, will enable the firer to see 
objects a t  the full ringes of the gun. This sight I designate the 
TeZescoz,ic ret.oZving sight. It differs only in mechanical construction 
from the simple rero-olring sight just described. The principles on 
xrhich it is constructed are similar and the rules applicable in the 
case of the revolving sight, for  correcting the range and direction of 
the shot, are equally applicable in using the Telescopic rerolving sight. 

In this Telescopic sight we hare, then, an instrument theoretically 
and practically fdfilling the conditions of a trne sight for gnns, which 
will enable the firer to utilize the best shooting qualities of the gun, 
and to produce those qualities a t  critical moments when called upon 
to do so, because the excellence of the shooting does not depend upon 
the coolness and intelligence of tho firer for making mentnl cnlcula- 
tions, but npon niecAaiiical adjiistiiient, i n  which there is very little to 
learn, and, consequently, very little to forget. 

The Telescopic sight 
is merely a rerolving sight, with the deflection scale enmloped in a 
telescope. The angle of elevation is giren by depressing the telescope 
by means of the screw, E, through the required number of clegrces 
rcad on a vertical arc. The screrr, E, is a micronieter headed slow- 
motion screw, reading to two minutes. This micrometer arrangement 
dispenses with the difficulty of reading a vernier. Inside the telescope 
there are cross wires, by which the line of sight is taken. These 
cross wires am h c d  to a sliding diaphragm, which can be displaced 
to either side for giving “right ’’ or (‘ left ” dcflcction. 

The telescope is supported by two supports, one of which is the 
vertical arc. These supports arc attached to the axis of rerolution of 
the sight, n-hich I call the trunnions of the sight; a cross l e d  is 
fixed a t  right angles to this asis to regulate the verticality of the 
sight. From this axis projcct on either side two projwtions, one for 
holding the lerelling screw (W), the other for placing under a spring 
which is &xed to the bracket. The hemisphere a t  the end of the 
screw (D) fits into a cup on the underside of the bracket. When 

The Telescopic revolving sight, see Plate I. 
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SUGGESTIONS FOR IJIPROVISG ARTILLERY FIRE, ETC. 107 

t11c cup is in its placc, the sight can be levcllcd by turning the screw 
(\IT). Tho bracket wliicli is rigidly fiseci to any pnrt of tlic gun 
contains tmo groores cut parnllcl to the axis of thc piccc into which 
t1lc trunnions of the sight arc placed. 

Tho introduction of Telescopic revolving sights, constructed on 
sonud.principles, givcs one new ideas and n new interest in artillery 
fire, and develops an entirely new and simple system of “laying” 
P vuus. With the Telescopic rcrol6ng sight the error of the shot in 
dircction is corrc6ted in the samc manner as in the ease of the 
revolving sight, by tra-iersing tlic cross mires (ansrrering to tlic notch 
of tlic dcflcction scale) till they correspond with thc point of impact. 
This process also corrects thc erroi’ in ?-nizge. 

In  order that tho error in range may be rectified by the above 
method, the point of impact should be observed and corrected by a 
lnan looking through’ another tclcscopir, sight, from another gun 
alongside similarly adjustcd for “ elevation clcflection,” and aimed on 
the same mark as the one on tlie gun about to fire the trial shot. 

E?:nmpZe.-Supposc a battcry of six guns is rcquircd to silencc in 
&tail by salroes, batteries of the enemy coming into position a t  a 
range of 3,000 yards:-The Nos. 1 of each gun must aim Irith 
the samc “ elevation” a t  the snmc gun of the enemy’s batteries, and 
in order to check the accuracy of the estimated range, X o .  1 of 
No. 1 gun only will fire, the remaining Nos. 1 must each look 
through their telescopes to observe the point of impact of thc trial 
shot. (See diagram.) 

Lct nb and cd in the diagram represent the horizontal and F-crtical 
wires in the “fields ” of tlic teIescopes. 1. If the shot fall anywhere 
aborc nb as a t  e, the Kos. 1 -will know that thc shot has fallcn 
long and to the left of the object aimed at, and that the intcrscction 
of tlic wires nb and cd is to be brought into the dotted position a’b‘ 
and c’d’ co-rcring e, first of all by moving the telescopes vertically by 
the scren- (E) to correct the “elevation,” and secondly the cross 
wires horizontally by scrcw (D) to correct the delcction. Aftcr this 
opcmtion tlic above-mentioned screKs, for eleration and deflection, 
(E) and (D) must on no account be touched, but the aim in emyy 
east must bc readjusted on fo  the targct or  object to be hit, by mcans 
of the elerating screw of the gun an! by n lateral movement of tlic 

Thi3 lias hitherto been in-iariablj soecessfu’lj rcrformcd br running the gun 
11p again and by usirg only one Te!escopic sight. 
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108 SUGGESTIOSS FOR IJIPROVIXG ARTJLLERT FIRE, ETC. 

trail. The corrected elevation and deflection registered on the 
“rcrtical arcs ” and ‘ I  deflcction scales ’’ of the other guns mnst be 
applied to the sight of the gun which has fired the first shot. 

Then to obtain accurate firc, the Officers will only hare to see to the 
carrying out by Nos. 1 of the simple mechanical rnlc of “ Levelling 
‘‘ the sight” before “aiming ” and “ firing,” and they will, con- 
sequently, be in % position to dcrotc their time to the matching of the 
eEect of the firing and to the manceuning of their batteries, instead 
of making calculations vihich ought but cannot be made by the men. 
2. If the shot fall below a71 as a t  g, the shot mill hare fallen short 
and to the righk oE the mark, and the snmc rectification for range and 
direction as aborc described will bc! required, as shown by the 
position of the rrires n”b” and c”d”. 3. If the shot fall a t  the 
intersection of ab and ctl as at f, the shot will hare hit the mark 
and no corrcetion will be required to be made. 

The power of being able without mental calculations to correct 
mechanically the crror in range of a shot, in addition to the crror in 
direction, gives great value to this systcm of sighting, and renders the 
instrument, in addition to all its other admutagcs of accuracy and 
simplicity, equiralent to a range-finder. 

It is obrious that it is of no consequence whatever for  the firer to 
know the exact number of yards that the shot has gone over or  under 
the mark, provided he can adjust liis sight, by mechanical means, so as 
t o  hit that mark. If the shot do not fall at  the intersection of the 
cross mires in the I ‘  field ” of the tclescope, it suffices for  him to h-now 
that lie has missed the mark, and that he must direct the cross irires 
on the point of impact to corrcct his “line of sight.” 

By a simple arrangement the instrument could be usect to find the 
range, and the resulting range could be applied to the I ‘  sights ;” but 
it by no means follows that a gun fired with the proper elevation for 
the range thus obtained, will hit the mark with the same certainty as 
when the correct “elevation ” and “ deflection” has been obtained by 
the above described mechanical method, which takes into account 
simultaneously, without any mcntal calculations, all extraneous de- 
flecting causes at the time of firing,. whether they arise from the 
varying force of the Kind, the incqunlity of the powder, or the incli- 
nation of the ‘ I  sights ” from uncven plat,form. 

If the cnemy’s battery irere on lcvcl ground, or on ground sloping 
away from the position of your gun, thc application of tho abore method 
for correcting the error in range would be difficult j bnt, as n matter 
of fact ,  batteries of artillery would  necessarily be i n  coniinaizding posi- 
tions with groi~iicZ s~oping to their froizfs, therefore this method could be 
carried out in the field just as w l l  as in coast batteries in eleratcd 
positions above the sea. 

NOW let us see how this revolving sjstem of sighting has stood thc 
test of a trial by those who would have to use it ou service. The re- 
volving sights ham only been tricd tvrice on service conditions by 
batteries of artillery, and in both cases, in my opinion, the result has 
bccn exceedingly satisfactory. The first trial mas made x i th  the re- 
volving sight a t  Okehampton in August, 1879. One was fitted to a 
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SUGQESTIOXS FOR I3IPROVISG ARTILLERY FIRE, ETC. 109 

n c ~  13-pr. gun of Major Stuart Nicholson’s 13-pr. battery under 
trial. 

‘;\dajor Nicholson very kin?ly put the ten men who were to‘fire the 
cornpetitire practice for p r m s  with it at  my disposal for instruction. 
1 gave them about thirty minutes’ instruction, and asked Najor 
Nicholson to allow these ten men each to fire one shot before com- 
mencing the competitive practice, to which he a t  once acceded. 

The first man of the ten who 
Rere about to fire, adjusted the sight to the proper elevation and 
levelled i t  in the gun. The gun was fired, the point of impact was to 
the right. The nest man, who had noted the point of impact, was 
directed to correct his of sight mechanically by the prescribed 
method of moving the deflection scale laterally, till the notch of back- 
sight and tip of foresight and point of impact were in line. This man 
then turned the gun on to the target, aimed Kith this corrected line of 
+ht, levelled the sight and fired. Then 
each of the remaining eight men fired his shot in succession without 
altering the cleration or deflection, but taking care to lcvcl the sight 
before aiming, because the wheels mere on rery rough ground. The 
ten men were then taken orer by an Officer of the battery, and they 
completed the whole of the competitive practice, consisting of four 
rounds each, without doing anything to the sight but levelling it. 

The following are the results copied from Major Nicholson’s paper 
in the ‘‘ Royal Artillery Institute Proceedings” :- 

I was present a t  the trial. 

The target was placed a t  900 yards. 

The shot struck the target. 

I Target, G’x 6’. Range, DO0 p d s .  
Bull’s eyes ............................... 7 
Direct hits .............................. 23 
Ricochets ................................ 2 
ltisses .................................. 8 

Total.. ...................... 40 
I 

I (Gun-wheels were never in the same position.) 

‘I One miss TRS due to projectile liaring jammed in the bore. The 
“ remainder, \rith two exceptions, Rere due to very small errors right 
“ or left. 

These results appcar to me to be very satisfactory, and the sights 
were much appreciated by the non-commissioned officers and men of 
the battery. 

From what I could gather from lIajor Nicholson on the ground, h e  
ww of opinion that the accuracy of the firc was very remarkable, and 
Chat for facility in teaching the men, for quickness in working, and 
for accuracy, this revolving. systcm mas infinitely superior to tho 
present one, and that it should receive every encouragement. I m-ill 
now read you the opinion of Major Xicholson’s Lieutenant, who 
used the sight himself :- 

Their clcvation was correct.” 
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Extracfs f r o m  a lefter of Licutcnant CA3IPDEL5, R o j a l  v b r s c  ArtiZZery, to Captain 
SCOTT, R.E. 

On tlic last dar o f  our p c t i c c  thcrc, Tour sight R-S used on onc of tlic guns of 
rnr dirision, and-1 pcrsonnlly superintendcd tIic “ Iajiug,” and founcI that tlic nicu 
who successircly acted a3 Kos. 1 a t  tllc gun wcrc ablc to 1-c tlic sight intelligently 
and accurately. Thc ground i ~ a s  rery uncrcn, and rarcly, if crcr, m s  thc lercl of 
tbc whecls the sninc for t n o  siicccssirc rounds, so sour s ~ s t c m  n a s  thoroughly tried, 
and I harc no hesitation in eaging that it  is (ichcre estretnc accuracy of $re i s  
desired, aiid mpidi ty  is esseiifial) n inort undoubted adnntagc to bc nblc to 
arrangc ~nechnniral l~/ for  tlic “dcflcction ” to bc‘gircn for n diffcrcncc in Icrcl of tlic 
wheels, n ithout calculation, nnd with a ccrtaintr of giring tlic rcquircd “ deflection;“ 
in the IXGIIT DIEECTIOS ; for  I hnrc frcqucntlj found tliat, through iiiadrerfenee, 
a gunner, nho can work ont the nccereaq- niathcrnatieal caletdations correctZy, will 
spoil tlic nholc thing by patting tlic “ deflection” in tlic n-rong direction, thus 
imreasiiig tbc crror, instead of doing a ~ a y  niui it. 

Tirdcr siiiiilar conditions the gtm CGIZ he Inid Icith your si& inntic6 orore rapidly 
aitd zcith ~iinch ?iiorc rcrtaiiity of accrrracy thau c i l h  the sercice s@hts. 

I may nicntion that seceiz cliffcrcnt mcn of thc dctachmcnt took thc p:irt of Fo. 1 
on t1ic’tI:xy in question, some o f  them gunncr3 of icry ordinary intclligencc and 
G t h  no prccious bnonlcdgc of thc UEC of gour sight, and thc-j sccnicd to undcr- 
stand it rcry rcadily, and to find i t  n grcat boon not to harc to inalic any calcula- 
ti6ns about i‘lcreI df nhcek.” 

than mith thc girlits issuccl to us with thc 13-IX. min. 
l’ersonnllr I fonnd Tour form o f  sight (forc and hind) more easy to “ l g  ” Tit11 

With tlic latter I found n 
grcat “ blmr ” ;n thc hind-sight, ~rlien trjing-lo ‘by7’ nccuratcly on an indistinct 
object, l&c n pn-pi t  ; but I did not cspcricncc this nith Fours. Bnotbcr ad- 
mntngc nh id i  I consider Tour sights to liarcover tlic acrricc or cxpcrimental sigfs, 
which TC Iiarc a t  prcscnt, is that (nhcn firing at  :t fixed rangc, linring oncc raised 
the sight to  thc required clcmticn) it is not ncccssar1 to touch thc sliding bar 
again ns long as thc range is thc sainc, bccausc thc sight is liftcd intact froin thc 
eockct bcforc cx l i  round, and has incrcly to be droppcd into its plaec again aftcr 
firing, whcn i t  is at  oncc rcady to bc “ lcrcllcd I’ and “Inid.” 

I tricdjour plan for correcting tlic‘crror in dircction duc to dcriation or other 
causcs apart from thc matter of “whecIs,” and I found that at thc Eeconcl shot I got 
thc correct (‘ line.” Thc rangc in this casc  as orcr 3,000 ) a d s .  

As wc onlx had T o w  sight about three clajs I cannot claiiii to bc ablc to point 
out all its merits or dcfccts ; but I think qy iatrodueed into the Sercice, it tcill be 
tcelcorned by erery one who wishes to  SEE good shooting made by the I C  rank aridfile,” 
nho cannot be eipcctcd to bc intelligent mnthcinatician?. 

Thc advantage of this Revolving System was particularly impressed 
upon my mind on onc occasion when I \vas \vatclling n battery of fivc 
guns firing a t  some gun-pits. Tho Officers wcrc superintending thc 
practice and suppljing the h’os. 1 with tlic clcration and deflection 
they thought necessary for tho range. Ninctccn o r  tmenty shots ~ e r c  
Jred. One gun I think hit tho inark tn-kc, but nonc of the othcrs hit 
it  at all. NOW, if all thc guns had bccn sighted with the rcrolving 
sight, thc elevation and deflection of the gun which had liit tho gun. 
pit could have becn a t  oncc borrowed from tlint gun and applied to all 
thc sights of thc other guns, and thc rcsult would linve becn that they 
i ~ o u l d  all liavo hit the gun-pits. 

This, of course, could not bc donc with tho serricc sights, because 
the gun-wheels wcrc resting on rough ground, and consequently a11 
the sights wcrc inclined at  differcnt angles of inclination-some to thc 
right, othcrs to the left j whereas, with thc rcrolring system of sight- 
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SUGGESTIOSS FOR 13IPIIUViSG ARTILLERY FIRE, ETC. 111 

il,g, a11 thc p i n s  wonld be fircd from, as it were, a Zecel pkttfo*~z, 
,vllatevcr might bc tlic inequalities of the ground. By this circnm- 
stance tlic Officers can attcnd to their other duties, and can ham tile 
firing of their batteries carried out with certainty and regularity by 
salrocs, mhicli plan of firing affords tho following admutagcs : 1. TI1nt 
fne eitenty’s batteries can be antiiliilnted before [hey have fiiite fa clraiigc 
i/Leir positions. 2. T h a t  owing to the dispersion of the sinole the vielo to 
tlte front  will not  be obstrzictcd by the snio7;e of g l i m  $red indqmiclently. 3. 
That  the disturba,zcc of the aim w?iiclt might take  p lace  in gtiizs $red one 
rrffer the other f r o i n  the colictission is obciated. 4. That the comiiaiider of 
tlie battery 7~rtS greater C O l l l l l i R l l d  over 1Lisjfil.e. 5. T h t  it prevents iiidc- 
l ~ e ~ ~ t l ~ i ~ t ,  oiiiainzec?, mid ~aJ2dOlit j r e .  

Since this trial, thc rcrolving sight has been fitted to only onc of 
thr: ncw 13-pr. brcccli-loaders for further csperiincnt. The merits of 
this s-j-stem of sighting would bc far better appreciated if all thc guns 
of battery, instead of only one, vcrc  fitted with these sights, becauso 
tlwn an opportunitx of realizing thc working of the system would bc 
afforded; and, morcorer, LL comparison could be made of the annual 
p,mctice of such a battery with that of previous ycnrs of other batteries 
sighted with tlic service sights. 

The second trial was made in France with the Telescopic Rerolving 
sight in Ju~J-, 18SO. 

Tables I and 11, pp. 119 and 120, shorn the results of thc practicc 
lrom rrhich I ham calculated the rectanglcs into which 50 pcr cent. 
of the shot would fall, and I hare cornpired t h e s c l s t ,  with the 
“rangc and accuracy” rectanglcs of thc 13-pr. in Tablc 111; and, 
2ndlx, in Tablc ITy Platc 11, with the rcctanglcs on service conditions 
made with thc scrricc sights and 16-pr. by Lient. TValkcr, R.A., anci 
by Xajor Ellis, R.A., a t  4,000 and 3,000 ynrds respcctiwly, by Fhich 
it will be sccn that 11. and A. practice is a t  lcast three timcs better 
than practice on “ service conditions.” 

Before csamining tlicsc rectangles it is necessary to  grasp thoroughly 
the diffcrcncc bctwen ‘I rango and accuracy ” practice and practicc on 
“ scrricc conditions.” 

Range and accuracy practice is to tcst thc shooting powers of n gun. 
It. is carried on in thc following xnanucr:-A calm day is sclcctcd, thc 
charges are carefully mixed and mcighcd, the gun-wheels rest on a 
perfectly lcrcl platform, an cxpcrt aims the gun at a fixed mnrIiKhicIi 
can bc distinctly seen, and which serves as thc point of aim for all thc 
distances at  vi-liicli thc gun may be fired. I n  this manner series of 
ten rounds arc fired n-ith varying dcgrees of ele~ation, which arc givcn 
by the quadrant. - The several groups of shots thus formcd on the 
ground are then carcfullF measurcd and transferrcd to paper, from 
which tlic rectangles arc calculatcd into which 50 per cent. of the shot 
would fall. 

The recfazgte o n  service co~iditio?zs represents tho shooting of tllc 
gun under very different conditions to those just described. An 
ordinary gunner lays the gun, the wind is blowing, thc charges arc 
not all carefully mixcd and weighed, the gun-wheels arc inclined at  
all sorts of angles, and mental calculations for correctini errors in 
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112 SUGGESTIONS FOR I.!IPROVIXG nRTILLERY FIRE, ETC. 

shooting have to be made. Under these circumstances it is not 
surprising that shooting under ‘ I  service conditions ” must be vastly 
inferior to (‘ range and accuracy ” practice. 

On comparing the shooting of Xajor  Ellis and Lieutenant Walker 
on “service conditions” (which would be above the average shooting), 
with ‘‘ Range and Accuracy practice,” Table IV, plate  11, it is not 
exaggerating to assnme that “Range and Accuracy practice” is 
3 times better than practice on Service conditions.” 

On this supposition let us examine the rarious rectangles from the 
French practice for 5,100 yards and 2,750 yards, shown in the Tables 
I and 11, and draw a comparison between them and the Range and 
Accuracy practice of the new 13-pr. muzzle-loader. 

Taking from Table I the twelve shots which were fired with the 
same elevation and deflection, yiz., 12” 30’ and 20’ respectively. 

The Scott rectangle with telescope- 1 3 x  ‘37 - 1 -- 
13-pr. Range and Accuracy 23 ‘94 X 1 ‘ 3 7 - m  

But thc Scott rectangle is deduced from shooting which x a s  really 
on exaggerated l r  Service conditions,” and not on the perfect conditions 
of Range and Accuracy described above, beausc for several rounds the 
wheels mere abnormally inclined to test the accuracy of the principle 
of the sight, and therc was a strong xind. Hence the Scott rcctangle 
on service conditions is 6.8 times better than the Range and Accuracy 
practice of the 13-pr., and since it has bccn prored by Table IV, 
Plate 11, that Range and Accuracy practice is 3 times better than the 
ordinary shooting in the fiold, it is clear that 

Service sight R. and A. pmctiee a t  5,100 yards x 3 

2,750 yards, bo taken, and the rectangle calculated, 

Scott rectangle 

Scott rcctnnglc on Serricc conditions a t  5,100 yards - 1 - 1 ---- 
3 x 6  -8 20 -4’ 

Again, in Table 11, if six shots, with the same elevation of 5’ 14‘ for 

- 1 $1 x -304 - 1 
Service sight Range and Accuracy practice-14 -775 X *895-% 

But these shots were fired on scrvicc conditions, for the gun-wheels 
were inclined lo”, and the gun was aimed by different men. There- 
fore, if the samc reasoning be applied as above, 

Scott rectangle on Scrvice conditions - --_-. 1 - 1  
Service sight Range and Accuracy practicc x 3 27 x 8 81 

In the French trial the Committee comptred the rectangle calculated 
from eleven shots out of twelve (leaving out the first) with their 
iange and accuracy practice for the 05-mm. gun, which makes 

Scott rectangle - 5.5x *75 - 1  
French rectangle Eange and Accuracy practice-24 *2 x 3 -16-15’ 
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SUGGESTIOSS FOR I-VPROVISG ARTILLERY FIRE, ETC. 11s 

But the Scott rcctangk being on service conditions, the proportions 
should be ---. 

3 x 1 7  51 

I' Range and Accuracy " practice, 

1 - 1  

Comparing the Scott rectangle of eleven shots with the 13-pr. 

Scott rectangle a t  2,750 yards - 1 -- 
Service sight Kangeand Accuracy rectangle 12 %' 

but the Scott rectangle being on service conditions, the proportion 
should be ---. 

3x 12.8 38 
On examination of the iables, the Telescopic sight is found to bc so 
true that 1' morc or less in eleration is rendered apparent by an 
increase o r  diminution in the range. Tables 111 and V, Plate 11, show, 
by the size of the rectangles (which ale all to the same scale, and 
vvhich are wlculated to contain 50 per cent. of the shots fired), very 
clearly the advantage in  shooting possesscd by the telescopic revolving 
sight over that by the service sights. 

No matter in what way the Tables I and I1 arc examined and 
treated, the only conclusion to bc dednced is that much better shoot- 
ing can be obtained by the use of n Telescopic Revolving Sight than 
by that of the ordinary service sights. 

B ~ L  there is one point which, to my mind, outnwighs all the rest in 
importance, and which is not snEciently taken into account by those 
who have to decide upon the raluc of this system of sighting, viz., the 
little training which is required to use these sights as compared with 
the amonnt of instruction to get over the intricacies of the servicc 
sights. This great improvement in shooting is obtainable by any man 
of the meanest intellect, providcd he can takc a correct aim, because 
a11 the mentally-calculated deflections necessary to be made for  the 
Service Sights, by intelligent men, are entirely obviated by tl!e 
~~zecl~anicab adjustments of, the Re-iolving Sight, the application of 
which can be learnt in the shortest time. It is urged by some that 
sights without telescopes, merely aidcd by the use of a binocular, are 
sufficient, but, as thc aim has to be actually taken b ~ -  sights mithont 
a telescope, the object which lins been previously clearly seen by the 
binocular is lost to viem again mhen'thc aim is takcn. It is equivalent 
to expecting a man to  see B mark icitliozrt a telescope which can only 
he seen with a telescopc. 

The following are the conclusions and opinions of the French Com- 
mittee who tried the Telescopic sights :- 

1 -  1 

1. That tlie instrument experimented with is an instrument of exact aim. 
2. By its uee the lircr can aim nccuntely a t  distances equal to the range of the 

3. He can aim and fire at  objects inrisible to the nakcd e ~ c .  
4. He can a l a q s  dircc t the cross n-ires on the EBUE point of the mark, and con- 

scquentlr alwajs iake the Ernie aim. 
5. A shot Laring becn fired, he c3n juclgc of its effect whilst aiming the folloii.ing 

EhOt. 

TOL. XPV. I 
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114 SUGGESTIOSS FOR IMPROVIKGI ARTILLERY FIRE, ETC. 

6. He has in no ewe to trouble. himself with the inclinntion of the whecla, and 
consequent11 alwajs fires ns if the nlieels ncre on n horizontul platform. 

7. IVitii a little practice, d e n  once the nngle of eleration and deflection shnll 
hare been giren, no mattcr what man, dl be able to aim in all meathen mure 
rapidly than zcith the selrice sighi. 

The  Committee consider, therefore, that it icoufd be advjl;aMe to  adopt this neu, 
system of sighting f o r  the new guns, 

That it ncould be expedient that al l  $eld guns sHould be f i t ted with a 6racket 
necessary f o r  the telescopic sight. 

That  tcco of these telescopic s l jhts  shozclz be i n  the t c x  of instrutnetrts, and that  a 
certain number of non-commissioned ofleers should be instructed i n  their use, aa they 
are i n  thaf  of the  range-finder. 

The Committee in conclusion consider it their duty io  lay stress on ihe splendid 
results tchich dare been obtained, and t o  call special attention to the f a c t ,  that 
Scott’s telescopic sight solres completely arid practically the prbbletn of a teleswpic 
sight; and that i t s  adoption hy an artillery will gice to  that arm a rery con- 
siderable adcantage if it has to  engage an artillery unprorided eith an analogout 
systein. 

Persons who are unacquainted with the principle of these revolving 
sights imagine that I consider the telescope the chief advantage of 
these sights, wliereas the telescope is a minor detail as compared with 
the principles mechanically embodied in these sights, which pcrniit of 
the corrections for  errors in n n g e  and dircction being made by 
inechanical adjustment, iustend of, as heretofore, by calculations. A 
telescope is necdcd when the object cannot be clearly seen by the 
naked eye. 

There are, homver,  other and very important advantages in the 

1. 1 % ~  ‘‘liize of sight,” being contaiiietl in the telexope, neerls n o  fore- 
sight; 2. The cross mires ensure the smne aim being ta1;ett by every man, 
tchicli coiiseqzieiitly elii!ziiiates tlie txzn’able personal error of each h’o. 1 ; 
3. k s7~ort-sighfcrl 9)ian cnii see fo aim as w e l l  UP a Zo7tg-sig?itecl wia72. 

No. 1 advantage allows of the telescope being fitted to m y  pnrt of 
the gun most convenient. For instance, on the breech, trunnion, or 
crcn muzzle of the gun. This latter position for a telescope, if covered 
by a shield, would allow of a direct aim being taken over a parapet, 
at an object, with very little danger to KO. 1. 

Under all circumstances, the most accurate and only trustworthy 
inetliod of layinga gun is by a direct h i t :  of sight on the object. This 
can be well done by the aid of shields and telescopic sights. 

The telesco+ sight would be advantageously employed if fitted to 
thc muzzle of the gun, togctlrcr with n shield to rover the opening, 
for firing out of casemates or out of narrow openings, such as mould 
be required for aiming a gun through an armoured gun carriage, 
through the front of which the muzzle only of the gun would show, 
and which would also recoil with the gun. Such an arrangement 
q p e a r s  to me to be more simple and practical t h n  the o-wrbank 

tclescopc :- 

carriage. 
The telescope is, also, an absolute necessity for firing a t  high angles 

mherc the tangent sights become exceedingly long and inaccurate, 
such as in liowitzers. 

There are many uscful applications of the telescopic sight which I 
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SUGGESTIOSS FOR IJIPROVISa ARTILLERP FIRE, ETC. 115 

have not time to mention, and probably many more, of which I am 
jporant. but which, no doubt, would be developed by others, who 
would take an intelligent intcrest in its use, and who had opportu- 
nities afforded them, which I hare not, of studying it by actual practice. 

1 think it would prove inraluabln as a scientific instrumem to an 
experimental Committee, because it affords, by its great accuracy, 
the means of making researches into the. mysteries of gunnery, by 
which one could assign, with absolute certainty, to the whole deviation 
of a shot the proper share of each of the causes which may have 
deEected it, or cansed it to fa11 long or short. These causes are:  
1. Imoirec t  a im;  2. Dri f t ;  3. Inclination of ths wheels; 4. IYimi?; 
5. h e q u a l i t y  of the yoxder. 

%e have latcly heard a good deal about long-range fire with rifles, 
but I think that the fire of a Nordcnfeldt gun, aimed with R telescopic 
Eight, would prove far more effective a t  long ranges than that of 
screnl rifles, each aimed, or ra ther  not aimed at all, by different men. 
By a simple arrangement the telescopic sight can bc used as a range- 
finder. It can also be used for firing a t  night, and for judging and 
regulating the bursting of fuzes abore plane. 

I have shown how artillery fire may be improved by the use of 
proper sights ; but there are other means of not only improving the 
fire, but the fighting power of the gun, viz., by  the introduction of diields. 
These were proposcd by Colonel 0. B. Brackenbury, R.A., but I bclieve 
not as a part of the gun. Najor Stuart Nicholson, R.H.A., has lately 
made several suggestions on this subject ; one was the very practical 
suggestion of plating the lids of the boxes on the axletrcc of the gun 
carriage, and of utilizing them as shields. Captain TValford, R.A., 
has also suggested the most excellent idea of steel plating instead of 
spokes for the wheels. I myself suggest shields as shown in the 
sketch, or on the principle of the Japanese umbrella, the gun acting 
as the stick. The forder arrangement presupposes the stccl plate 

Shields for Field Guns. Scale 2c 

A. Shield &"thick F'x 3'=DC.lbs. 
n. Shield &" ,, 5'x 2'=5Olbs.} =140 lbs. 

C.C. Steel plate centre instead of spolics for wheels. 

instead of spokes for the wheels, and consists of two shields &" thick, 
weighing 5 to 6 lbs. per square foot. The upper one G' x If' rests on 
the gun just in front of the ~vlicels which form a, backing. It is 

I 2  
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116 SUGGESTIOSS FOR I,\IPROVLUG ARTILLERY FIRE, ETC. 

attached to the trunnions of the gun by two arms, and perforated with 
x hole through which the muzzle passes. The lower one is a steel plate 
5’X 2’hinged to the underneath of the axletree. The two together com- 
pletc ~ - o u l d  not weigh more than 18 cwt., which is the weigl which a n  
be carried by one mule. This extraweight would be considercd perhaps 
at first by artillerists sufficient reason for condemning them at once as 
affecting too much the mobility of their guns, but when we consider 
that  the sclected position for artillery would not be constantly changed, 
that  a man would take infinitely better aim behind a shield, and that 
guns conld bc fought a t  closer ranges with comparativc safety from 
rifle bullets, i t  behoves us to give the subject serious consideration? 

From mhat has been said, it has bccn prored in my humble opinion, 
and others will come to the samc conclusion if they will tnke the 
trouble to master the gist of the proposed system, that any gun  on 
“ service conditions ” with these Telescopic and Revolving Sights will 
shoot, witlioiit any calculations whatever, a t  short rangcs two and a half 
times better, and at long ranges s i s  or seven times better, than with 
the service sights wifh calculutions. Hence, these improvements when 
applied to D gun, arc equivalent to the production of a gun three 
times more accurate than any gun of the prcscnt day for a maximum 
cost of about 62. per gun, which, when compared with the price of a 
gun and of D siugle shot, is very small indeed. 

Few persons realize x h a t  the cost of a shot is. They have an 
idea, that it ends with its manufacturing price in the arsenal. It only 
bcgins then. There is first to be considercd the price of the powder, 
then that of the shot, then the cost of ammunition wagons, of horses, 
of men necessary for transporting gun, powder, and shot to  the place 
of action. To all this must also be added a ccrtnin proportion of tho 
cost of the gun itself. Thus, if a gun has cost 10,0001.. and if 1,000 
rounds can IIC fired from it before becoming unserviceable, each round 
mould cost Sy&O$=;EiO rrorth of the life of ttic piece. 

Even if the proposed sights mere to make the gun shoot withoz~t 
calculations only as well as the present sights with, calculations, the 
very fact of doing away with those unpractical calculations ought to 
suffice for the introduction of such a, systcm. The present system of 
sighting is as much bchind the revolving system as the smooth-bore is 
behind the riflc. It neither does justice to the riflcd p n  nor to the 
firer. Practically speaking, the present sights arc in about the samc 
state as when they were invented by Robins 120 years ago. Perhaps 
they were quite good enough, because the old smooth-bore guns of 
that  time wcre extremely impcrfcct in their shooting, whilst their 
lougejt effective ranges viere what we should now considcr almost 
close quarters. 

A gun sighted with D s p t e m  of sighting which will only allow of 
its being fired with accuracy when the wheels arc resting on n 

1 Since Triting these remarks, t h e  necessity for improved training in shooting nntl 
for shields lia3 been painfully illustrated by our late experiences with the Boers :It 
the  Battle of Ingogo, where the guns were whitened with bullet3 and nearly all the 
punnera killed. 
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SUGGESPIOSS FOR IMPROVING ARTILLERY FIRE, ETC. 117 

perfectly level platform-a ease which rarely occurs in pnctice-is 
like a ship without a rudder, an imperfect machine ! 

If then a sj-stem of sighting can bc de&ed which will give the 
gunner withont any calculations completc control over the axis of 11% 
gun under all conditions instead of only when the wheels ;re on the 
level as at present, and thcn only to a limited extent; and if he can be 
taught by this System of Sighting to becomc a good shot with only the 
sinall regidation allozcaiice oj* aminuiiitioti, i t  certainly ought to be a 
p e n t  boon to tlie Gunner, a r d  R great saciriig too of erperise to the 
State. The proposed Telescopic Revolving and simple RerolviDg sights 
fulf i l  all these rcquircrnents, because the usc of the telescope x i t h  
cross wires removes all difficulty of aiming, and tlie corrections for 
unequal height of wliccls, and for wind, can be effected by the simple 
turn of a screw without auy calculations, and, beirlg effected, remain 
perfectly accurate till R change in tlie force and direction of thc wind 
occurs. , 

It has been calcnlatcd that for cvcry man slain in the Franco-Prussian 
war two tons of lead and iron were expended; but thc percentage of 
killed by thc iron which represents artillery firc was very small a~ 
conipnred with that by the lead. Captain l3oguolavc.ski gives the 
number of men slain a t  Gravelotte by artillery firc as low as 6 per 
cent. The only conclusion to be dnmn from this is that tlie artillery fire 
must have been very wild and’bad. This rcsult is certainly not due 
to any fault in the gun, which is turned out to =Irn of an inch in 
accuracy of manufacture, bnt it is obviously attributable to tcant qf 
proper trainiiig in the nieia a id  to faulty sights. 

Depend upon it, gentlemen, t h a t  &fW tJie ~ ? ~ t ~ o d ~ c t ~ o i ~  (1) of a 
properly establislied system of traiiiiiig iit gimiery practice f o r  every 
coiitiiigency qf tcarfure, (2) of a practically and tliPoretically correct 
system of sighting, (3) of telescopic siglifs, (4) of breech-loaders, ( 5 )  
?f a good retarded action percuwo-time fiize f o r  shrapnel, whicli woiikd 
burst the shell on tile upward boiitid iininedintely a f k r  graze, (6) of 
shields and arrnoiired g z c r ~  carriages, artillery fire will be as destructive 
in warfare as it is shown it can be in pcacc time by “Range  and 
“ Accuracy ” Practice. There will then bc developed a new and intel- 
ligent interest in the science of gunnery, aud a very important era iii 
tlie future tactics of our artillery. 

I n  conclusion, gentlemen, I beg to tender my best thanks to the 
Council of this Institution for allowing me to bring this very iin- 
portant subject before your notice, to Admiral Sir Frederick 
Kicholson, for tlie honour he has conferred upon me by presiding, 
and to the distinguished audiciice for their patience in listening to 
the enunciation of a system of sighting which I trnst may not on1:- 
prove a boon to the Gunner but R benefit to the Service and country. 
I t  is no use waiting for some foreign Power to give us the lead i n  
these improvements. They arc patent to everyone and we ought to 
hare them at once. Let us have the couragc of our own English 
opinions. We have a cornparatirely small Army, and it should be 
tlic best procurable at the priec. 
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ODJECTIOSS. 
I?ie Delicacy a j  tlie Telescopic Sight. 

With a11 due deference to thc opinions of the gentlemen wlio have 
made objections to the iise of a telescopic sight, I beg to point out 
that delicacy is not n logical objection to urge a p i n s t  the employ- 
ment of a telescopic sight, because all telescopes must be delicate on 
account of the glass. The glass being the vieakest part of the telescopic 
sight is therefore in reality its strongest part, for iftlic glass be broken 
the telrscope will be rendered useless. Theoretically it is nnnecessary 
therefore to make nny pnrt of the telescopic sight any stronger than 
the glass. 

The rensonnblc question to be answered is, whether a telescopic 
sight be necessary; if it be so, then you must take care of i t  and bc 
prepared to put up with delicacy of the glass, seeing that no telescope 
can be a telescope without a g1:iss. 

IToio is the sight to be carrietl 1 This is a question which I have 
been frequently asked. A man who asks such a question seriously 
cannot realize the fact that accurate fire is the ruiswr CE’Ctrc of artillery, 
and that without good sights, which are the vital parts of the gun, 
you cannot extract the shooting powers of that gun. A gun without 
a siqht is like a fine handsome fellow without any brains. 

One might just as well inquire how and wherc tlic key of a clock 
is to be carried, or where the Ramnier or any other necessary store of 
the gun is to be carried. If tlie telescopic sight be tcorth liucing it i s  
worth ca rry iiig . 

THE ADFAFTAQES OF THE TELESCOPIC SIGIITS. 
1. That the firer can see to aim a t  distances equal to thc range of 

the gun. 
2. That he can sec and seek out objects to fire a t  not discernible to 

the naked eye. 
3. That hct can a1lv;ays lay the “ cross wirea” on the same spot with 

absolute certainty. thereby dispeusiug with the errors incident to 
aiming viitli the ordinary sights. 
4. That hc can detect the position of the point of impact of the 

shot in the ficld of the telescope and know whether the shot has hit 
hy the appearance of the object. 

5. That a f i e ld  p 7 L  on the natural surface of the ground mill be 
able to shoot at  short ranges without lmving to make any calcula- 
tions a t  all, at  least three times, and a t  long ranges ten times, better 
with the telescopic sight than with tlie service sights, because the firer 
in action is unable to  make the calculations for inclined wheels 
necessary for accurate shooting with tlie service sights. 

6. Taking n corrcct aim is independent of tlic human eye, and of 
any practice on the part of thc firer. 

7. That firing can be carried on almost as accurately a t  niyht as it 
is in the day time, by clirecting the “ cross wires ” of the telescope on 
a light fixed at the proper elevation and in the proper direction, 
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SUGGESTIOSS FdR IMPROVING ARTILLERY FIRE, ETC. 119 

because the light is reflected on the “ cross wires ” wliich allows of a 
1 6  line of sight” being taken. This operation could be facilitated by 
hiving iron rails fixed on the platform as a guide for the trail to run 
between. 

8. That it can be used to find the range. 

Adcantages of both the Telescopic and Recolving Sights. 

1. That the firer has that complctc command over the axis of the 
piece under all conditions which lie has with the present sights only 
when the wheels rest on a perfectly solid and level platform. 

2. That all calculations are eliminated, t1iereb-i enabliiig any un- 
educated gunner to learn to shoot accurately, provided he has got 
good eyesight, without the expenditure of ammunition or  spechl 
training. 

3. That the effective p o w r  of the gun in action mill .not depend 
upon the life of No. 1 of the gun detachment, because every gunner can 
learn to use these sights. 
4. That the instruction to bo imparted to the men mill be much 

simplified. 
5. That the destructive power of artillery will be enormously in- 

creased. 
6 .  That a maximum effect kill be produced by the expcnditurc of 

less ammunition than hitherto, and therefore the necessary amount of 
transport will be reduced to a minimum. 

7. That a level platform not bcing required, the artilleryman will 
be no longer in  the anomalous position of bcing dependent upon tho 
work of the engineer for accuracy of fire, and considerable espense 
and trouble mill be saved in permanent fortification. 

8. That all calculations are elimiuated by mecltniiiml armngemenfs 
which mcst be far less liable to error than when left to the judgment 
of the firer. 

9. That the manipulation of the instrument can bc learnt by any 
man of the smallest intelligence. 

10. When onco the truc cleration and deflection hnve been found, 
they are not disturbed, and consequcntly there is no chance of any 
crror being made from the No. 1 having to set the sight each round ; 
bemuse the revolving sights are lifted out of the socket, or grooves 
intact, before firing. 

TABLE I. 
Wlieels abnormally 

inclined by bnulks. Charge, 7.5 Ibs. Range, 5,100 yards. Object, a 
powder magazine furming n mass 4 metres square, with a targct 
3 feet broad on the top to aim at. 

It will be observed that the first shot fired was 80 metres long and 
6 metres to the right. The French Officer in this case corrected 
the error i n  range and direction by Captain Scott’s method himself, 
aud the next shot fell i n  the required direction. 

120 mm. gun placcd on a horizontal platform. 

1 metre = 30 inches nearly. 

D
ow

nl
oa

de
d 

by
 [

E
C

U
 L

ib
ra

ri
es

] 
at

 1
1:

25
 2

5 
A

pr
il 

20
15

 



120 SUGGESTIOSS FOR IXPROYIKG ARTILLERY FIRE, ETC. 

'State of ntmo- 
spliere nnd 

wind. :!=- 

Fine sentlicr. 
Little wind. 
Scott's sizht. 

1% $0 
12 30 
12 30 
12 30 

- 
g 

% 
Q 

.- a 
0 

- 
3b 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 

- 

- 

0 
0 

30 .. 
5 

- 
Shod 

- 
Uetre. 

15 
0 

5 

.. 

.. 
- .. 

20 .. .. 
40 

20 
.. 
.. - 

0 
0 
0 
0 

0 
-- 

Long. I Right. 

v 

~ - - -  

Clear, dry. 
Strong wind. 
Scott's eight. 

12 30 

12 30 
19 30 
12 30 
14 30 
12 30 
12 30 
14 30 
14 30 

0 
YO 1 0 

5 0 .. 
10 

5 
.. 

0 .  
0 
0 
0 

Tmm 11. 

Range, 2,750 prds .  95 mm. field gun. 

Xiumber 
of shots. 

Ele~a- 
tion. 

E' 
Z 
5 
FI 

,, 
8 
38 
38 
38 
38 

38 
38 
39 
35 
39 
39 

.- 
Short. 

-- 
Metres. 

40 
0 
0 
1 
0 

3 5 0  
5 
1 
1 
0 5  
4 
0 

- 
Long. 

1 
2 
3 
4 
5 
G 
7 
8 
9 

10 
11 
12 

bletres. 

0 
0 
0 
5 
5 
0 
0 
0 
0 
0 
8 

.. 

- 

i k  
5 14 
6 14 
5 14 
5 16 
5 14 
5 12 
5 12 
5 13 ' 

5 18 
6 14 
5 16 

- 
Right. 

Metres. 

0 
1 
0 
0 

# 0.5 
1 
0.5 
1 
0 
0 
1 

.. 

Left. 

rIetres. 

0 
0 
0 
0 

.. 
truck mnrk. 

Left. 

0 down. 

o O I  shel l  hole. 
0 
0 
0 
0 
0 

On this occasion the mark was a target 1.8 metres high, and 
1 metre broad. The first shot having been fired with the augle of 
elevstion and deflection from the tables, the cross wires of the Tele- 
scopic Sight were aimed on the point of impact of this first shot, 
b ~ -  moving the axis of the telescope (liorizontnlly and vertically) bs 
menus of the screva of the sight, and the corrected " elemtion " and 
" deflection " thus obtained, were employed to aim the following shot, 
trlrich cut the target in half. 

l n  the course of the firing one wheel KSS placed in a hole, so tliat the 
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SUGGESTIOSS FOR IMPROVIKG ARTILLERT FIRE, ETC. 1 2 1  

angle of inclination of the wheels should be about 10". The shots thus 
fired, which were 5th, 6th, 8th, and loth, gave exactly the same result. 

The piece was aimed by different members of the Committee. 
The alterations in the angles of elevation were made to test the 

sensitiveness of sight for aiming porposes. F o r  instance, No. 4 shot 
with 5" 14' was 1 metre short, No. 5 shot with 5" 16' was 5 metres long. 

~ e t ~ c c -  z : : ~  Round. Elerntion. tion. 
nhccls. 

-- 
5' left. e 

s! 0 11 

co 0 2, 2 12 ,l 
3% I, 6 

r( 32 ,I  
3% ,) 
3% 1, 

10 20 I1 

$ 5 I,  

1 
' 2  
3 
4 
5 
G 
7 

9 "u 
8 

B 
2 

G c 

0 c 
.# 

0 
ri 

k 

Direction of 
shot in ids .  Rcn,nrks. 

Left. Right. ---- 
;a1 5 
cm*. j  I) -8 

9 -8 z o c g  
1 .G ."&Q 2 
4.4 " S "  26.0 zea 6 9.0 H 
2 -2 aimed 

13.0 target. 
2-4 } off 

7 '8 
~ ~ 

Cnptain ASSTRUTIIER, R.A. : Captain Scott hns taken it a8 the fundamental prin- 
ciple of his sight, thnt the line of sight is n lmjs  panllcl to the axis of rotation, no 
inatter how much the gun is turned round. I do not quite see how that is, the 
foresight being a fixed point, and the sight being morablc. 

Captain SCOTT : The axis of revolution and the tip of the foresight are fixed 
points. The line AB, is parallel to CD, therefore when it is turned round, the 
line AB must remain exactlj in the same position as it was before, becauseit is 
the same line. 

Cnptnin Losci, R.N. : I am afrnid that I am the only rcprcsentntirc of my 
branch of the Serrice prcsent liere to-night ; but I am surc, hou-erer, that it i3 not 
from any lack of interest that thcy feel in this question. Tlrcre are many nard 
O5cers who will be rery much obliged to Captain Scott for haring taken the 
trouble to come hen? and csplain hi3 aight to 11s It appears to me to be a most 
ingenious inrention, nnd has been r c r j  ably explnined. I do not quite understand 
whether the sight remains on the gun when i t  is fired. 

Captain SCOTT : No, you take it off. You could not leare a telescope sight on the 
gun ; JOU could leave a rcrolring sight. on the gun, but I ece lio adrantage in learing 
it on, because when the gun was fired, the,concussion would altcr the elevation. 
In  the Serrice they generally put. the eights down, and each time before the gunner 
aims he hns to rs-set the elevnrion. Now, supposing that man were shot, the man 
who came after him might hare forgotten whnt the elevation was; but if you 
linve the sight permnncntlj fixed, SO that the man has nothing to do except to 
drop it into the socket of the gun, and lercl it, he lina nothing to forget, and JOU can 
be perfcctlj assured thnt if he on11 aims stmight, the shot will go in  the right dircc- 
lion every time. The simple rcrolring sight could be left on, but I do not sce nny 

The French take their sights out, but it is only amatter 
of linbit after all. 

Cnptnin Losci : Captain Scott mcntioncd the nuxilinry barrel for getting practice, 
and as that seems to me a wry  important point, I wish to ask if he i3 aware of any 
iustnncc of its use. Of course, nnjthing which involves a spirit lerel can be of no 
use a t  sea, but it might be of use in practice on shore. I 31n particularly anxious 
to a& w h t  is nox considered the effectire ringe of siege guns on shore. I should 

' adrantage in learing it on. 
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122 SUGQESTIOSS FOR LMPROVIXG ARTILLERY FIRE, ETC. 

Qso like to  know what the coat of the sight is ; it looks rsther an elabomte piece of 
mechanism, and the question of expense always has some weight in the adoption of 
these things. Captain Scott did not speak about the h’nry, but he mentioned that 
ninetr shots p?r niinum were considered necessq  to keep an infantry soldier in 
practice. In  the h’avy, our captains of guns, who, of course, are Buppoecd to be 
the best shots, only fire eight shots per annum with their own guns. They have a 
great deal of theorv, but unwmmonly little pmctice. Then, with reference to this, 
me must not forget-what Captain Colomb hru often said in this theatre, that 10 per 
cent. arc all the shots that are likely to strike the mark in a n a r d  action with the 
re:sels in constant motion, and I think that is borne out pretty well by practice 
EO far as thcre has been nny practice. 

Cnptain ASSTRTTHER : Captain Scott said nothing about rapidity of firing, 
whether he could fire the enme number of rounds using the rerolring sight. In  the 
German bntteries, they consider ten to twelre rounds for a bnttery per minute 
about the ordinary thing on service, und eight rounds for slow firing. 

Captain SCOTT in reply said : Wlth regard to the effectire range of y n s  on shore, 
I suppose that is limited pretty considerably b r  the riem-, and by the accuracy of 
the un. I do 
not inow much about it mpelf. The cost of one of these instrument@, including 
bracket, sight, and box, is 111?., but of course, the maker gets a large profit out of 
thnt. 1 suppose you could make the sight itself for 31. or 41., and I do not think 
that this price is a rery material considemtion when IOU come to think of tlJe cost 
of a shot from a heary gun. In  the first place, erery @hot that is fired takes out 
a certain amount of the life of the gun, and supposing R gun will 1ncL for 1,000 
rounds and cost lO,OLOZ., that is, 101. for each round thnt is fired, besides the 
expense of the shot and nmmnnition, therefore I do not think 111. can be tsken 
into any consideration, When n shot Costs so much ; in fact, it is nothing compnred 
to the price of the shot. The rcvolring sight =re6 a great deal of ammiinition, and 
if you get more effect with i t  than. n i th  other sights, it pays in m-y alone. 
IYith regard to rapidity of firing, the French report states that the rapidity of firing 
is greater with my sights than with the eerriec sights. When asked whether I can 
fire quickly with the telcscupic sight, I reply that it depends ou the trarersing 
nrrangementa of the gun. I f  JOU hare 8 gun with the Amstrong movement, you can 
“ lny ” it rery much more quickly with the telescopic sight. The reason that you 
think that you can “lay” it more quickly with the ordinary sight is, that you do 
not E ~ C  where you are out. The German batteries fire tcn or twelre shots per 
minute ; that sounds r e 7  well, bnt there is no ndrantagc in firing shot amay at 
random. It would be much bctter to fire two straight ones lhan ten or twelve bed 
ones. As to firing eight shots a minute, that may be po.$,ible, but I doubt wry  
much whether you sould get really accurate fire a t  long rlmges. You might a t  
short, because it dncs not matter wry  inucli ; the trajrctory ia low; but a t  long 
ranges, sou would find FOIA could not fire eizht shots rery accurntely. With 
regard to the nuxilinq barrel, I merely EUggCstCd it  because drill without practice 
is absolutely uselcss. I fake grcat intcrcst in the matter. I was Instructor of 
Musketry for some yesr3, and 1 linorr rerF well from espericnce, if JOU teach men 
drill i t  is not the slightest use unless you gire thcm practice j they won’t beliere R 
word IOU say unlcss you show it in practicc. Tlie rm8on that I propose a tube 
inside the bnrrel of the gun ie, that though of course n rifle at the side of it  coold 
be fired, yet that would not assist the gunner in manipulating the gun. The object 
of haring the small barrel in the gun is to put them through their drill just 11s in 
ordinary firing, and I think if you gire them  mall ammunition it certainly would 
impress the errors of shooting on the mcn. 

Tlie CHAIRXAK : You will, no doubt, nll agree with me that Captain Scott dc 
aerres our bmt thanks for bringing bcfore us this elnbomte and interesting 
paper. W e  must all feel some regret that he i3 able to rend n wry minute, 
detailed, and farourable report from the Committee of Officers in France, and that 
lie is only able to give rery short extracts from the unofficial reports of Oflicers in 
England. I nm not nuate  whether the sight hns rrceired the enme amount of trial 
in this country as i t  hns abroad, but I think it is mnnifcst that i t  is fully deserving 
of euch a trial, in order that its inerits may be Iully tested. It only remina for me 
to thank Captain Scott, in your n:imr, for his rery interesting lccture. 

I ~hould  think an artillery O5ccr could tell you better nbout that. 
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