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UNITED STATES PATENT OFFICE. 
HARCOURT OMIMUNDSEN, OF LONDON, ENGLAND, ASSIGNOR OF ONE-THIRD TO 

EDWARD JAMES IDUNIN NEWITT, OF LONDON, ENGIAND, AND ONE-THIRD TO 
SIDNEY ROBERT HOLLICK, OF WESTCLIFF-ON-SEA, ESSEX, ENGLAND. 

SIGHTING OF SWALL-ARNIS AND ORDINANCE. 

1,055,551. Specification of Letters Patent. Patented Viar. 11, 1913. 
Application filed November 22, 1911. Serial No. 661,814. 

To all whom it may concern: be perceived that heretofore an adjustment 55 
Be it known that I, HARCOURT OMMUND- of the sight exactly appropriate to the dis 

SEN, a subject of the King of England, re-tance of the object was necessary, and be 
siding in London, England, have invented fore such adjustment could be correctly 

5 certain new and useful Improvements in made the exact distance of the object must 
the Sighting of Small-Arms and Ordnance, be ascertained and only such latitude for in- 60 
of which the following is a specification. correct estimation existed as was afforded 
This invention relates to the sighting of by the height of the object and the distance 

rifles, small arms, ordnance or the like here- in which the projectile in the descending 
10 inafter comprehensively referred to as guns. portion of the trajectory fell a height equal 

In the accompanying drawings which are to the height of the object. Moreover with 65 
in diagrammatic form, Figure 1 illustrates modern projectile weapons giving a rela 
the principle of sighting hereinbefore ordi- |tively flat trajectory curve the differences of 
narily adopted; Fig. 2 illustrates the combi- the tangents of the angles of projection ap 

15 nation of gun and sighting device according propriate to different distances are so small 
to the present invention; Figs. 3 and 4 are that no less difficulty exists in practice in 70 
modifications of the diagram Fig. 2; Fig. 5 setting the back-sight for the correct angle 
is a diagram hereinafter referred to in con- of projection than in estimating the correct 
nection with a general rule by which a distance, and my invention has for its ob 

20 sighting appliance may be adapted accord-ject the elimination as far as may be of both 
ing to the present invention to use under an these factors in the use of the weapon. 75 
arbitrarily selected system of indirect aim- In the example illustrated in Fig. 1 the 
ing, and Fig. 6 is a diagrammatic side eleva- scale to which the rifle is drawn is magnified 
tion of a supplemental sight combined with and vertical heights are exaggerated con 

25 a principal sight according to this invention. siderably, relatively to horizontal distances. 
In the application of sights to a gun it has This example is typical of similar circum- 80 

heretofore been the practice to arrange the stances which will be found to exist in rela 
sighting devices in such relation to the tion to various guns for the various ranges 
weapon that the intersection of the sight of each, in cases wherein, as in the example, 

30 line by the calculated trajectory shall occur the trajectory rises to a point much higher 
at the assumed distance from the gun of the above the sight line than is the top of the 85 
object aimed at. Thus in the accompany- object. 
ing diagram, Fig. 1, for a gun the muzzle of The present invention consists mainly in 
which is at G, the trajectory T intersects the combination with a gun of a sighting 

35 the sight line SL at R, the latter indicating device or sighting appliances hereinafter 
the assumed location of the object O aimed fully described which are adapted to be used 90 
at, that is to say, its location for an esti- in connection with a system of aiming 
mated “range G.R. If the range had been which, being so far as I am aware also 
under-estimated and the object were actually new, is also hereinafter fully described. Of 

40 at the place X just beyond R the projectile the sighting appliances hereinafter described 
would fall short of it. If on the other hand, that which I have termed (where a dis- 95 
the object-assumed throughout the descrip-tinction appears desirable) the principal 
tion of Fig. 1 as always projecting up from sighting device is of any convenient kind, 
the sight line to a height a little less than say, for instance, the sights in a service rifle 

45 the dimension H-Were to be situated at O, having a back-sight carrying a notch or 
the projectile would pass over it, as it would, aperture and having also a barleycorn fore- 100 
also, Were the object to be situated anywhere sight, and according to this invention is so 
on the sight line between the points, O, and adjusted relatively to the weapon that the 
P. The object will be vulnerable only when intersection-of-the sight line of this princi 

50 it is at one end of the sight line between the pal sighting device by the corresponding 
points. O, and R or at the other end between calculated trajectory shall always occur at 105 
the points P and G, and it is to be noted that a distance from the gun greater than the 
the distances OR and PG are only the ex- greatest range for which said device is in 
tremes of the total range G.R. Thus it will tended to be employed in actual use. The 
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diagram Fig. 2 illustrates such a combina 
tion; in it the gun muzzle is at G, its sight 
ing device whatever it may be, is indicated 
at S, and is in this instance assumed to be 
fixed to the weapon at such an angle to the 
barrel axis that the intersection of its sight 
line SL with the trajectory T shall occur at 
R. The trajectory T is the same and its 
relation to the sight line SL is the same as 
in Fig. 1, and the object O, is the same as 
the object O in Fig. 1. But the weapon of 
Fig. 2 and its sighting device, situated as 
described in relation to it, are in the follow 
ing description assumed to be intended for 
use not upon an object situated at R, nor 
upon objects situated within the extreme 
portions such as GP or OR of the range. 
The sighting device here shown is intended 
for use against an object situated anywhere 
on the line SL within the portion OP of 
the maximum range GR for which said de 
vice is constructed; that is to say it is so con 
structed and so adjusted in relation to the 
weapon that when it is used in the mannel 
hereinafter described it will enable the user 
of the weapon to obtain a correct aim at an 
object of the height H if situated anywhere 
along the sight line SL between the two 
points P and O. Thus my new gun sight 
is available for use over a very large pro 
portion of the range covered by the weapon 
when employed in accordance with the sys 
tem of taking aim hereinafter described. 
I will now explain the geometrical prin 

ciple upon which the said system of taking 
aim is based. Let the closed figure G T R. 
O, P G receive an angular shift in its own 
plane out of its present position about an 
axis which is perpendicular to the paper 
and passes through the point of intersection 
of the sight line and the gun-barrel axis. 
(Such an angular shift is indicated in Fig. 
3.) Simultaneously let the object O, be 
prevented from partaking in that motion but 
let it be moved upright toward G, along a 
stationary line occupying the present posi 
tion of the sight line SL. For various posi 
tions of the object O. during such movement, 
say its positions at K in diagram Fig. 3 and 
1, 2, 3 and 4 in Fig. 4 (which Figs. 3 and 4 
are respectively the diagram Fig. 2 modified 
to illustrate the assumption by the closed 
figure of various positions in its angular 
shift) there can be found by trial (see now 
Fig. 4) two extreme positions of the closed 
figure G T R O, PG, for each position 1 
or 2 or 3 or 4, in which extreme positions 
respectively the shifted trajectory will be 
just within the upper and lower limits of 
the object. Take position 1 of the object for 
example; directly below the object when it 
is in position 1 two points 1a, 1b may be 
found such that when the line G.R. passes through the point 1a the trajectory will in 
tersect the top of the object O, and when the 

1,055,55i 

F line GR passes through the point 1b the 
trajectory will intersect the bottom of the 
object. 
For all angular positions of the line of aim 

GR which are intermediate between the two 
positions so defined the trajectory will in 
tersect the object at Some corresponding 
point. If, therefore, the line of aim G.R. 
be directed to any point lying between 1a, 
and 1b the gun will be thereby laid upon an 
object having the height H and situated at 
a point 1. A similar pair of positions 2a 
2b and so on for other shifted lines G.R. 
will be found beneath each of the other po 
sitions 2, 3 and 4 of the object, the general 
rule for finding these points being that the 
point Nb will be situated a distance below 
the sight line SL approximately equal to 
the height above that line of the point in the 
trajectory (before it is shifted) which is 
vertically above the point Nb and that the 
point Na will stand above the point Nb by 
a distance equal to H. It will be understood 
that the terms Na and Nb in this connection 
are generalized forms of 1a, 1b, 2a, 2b, etc., 
shown upon the diagram Fig. 4. I have 
chosen Such a position for the sight line SL 
that the greatest vertical height of the tra 
jectory above that line shall not exceed 2H 
that is to say, shall not exceed twice the 
height of the object on which the gun is to 
be laid and it is clear from the diagram Fig. 
4 that a straight line A B can be drawn 
which will pass between the points 1a and 
1b and between the points 2a and 2b and 
between the points Na, and Nb wherever 
these are set out within the range between 
P and O. This line A B will therefore in 
dicate below each of the positions 1 or 2 
or 3 or 4, a point to which the line of aim 
can be swung with the certainty that when 
said line of aim intersects A B at the point 
immediately underneath the object, the tra 
jectory will be within the object. Between 
the points GP and below all the points to 
the right of O, the intersections of the shift 
ed line of aim with A B will occur at posi 
tions above which the trajectory will not 
be within the object. But the shifted tra 
jectories will intersect the object at all points 
of that portion of the range which lies be 
tween P and O, and I have discovered that 
with modern weapons having very flat tra 
jectories, the range thus given to a sight, 
adjusted once for all and for instance fixed 
in its adjusted position, is so extended as to 
constitute the sight so made and used a great 
improvement upon the adjustable sights in 
present use, which require separate and pre 
cise adjustment for every alteration of the 
point in the range occupied by the object O. 
it will be observed that I have suggested 
for the line A B a position in which it is 
parallel to the sight line SL. The reason 
for this choice is that in that position the 
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line A B is the geometrical expression of a 
very simple rule which may be laid down 
for the guidance of the marksman. His pur 
pose being, as has been above explained, to 
direct his line of aim GR through some se 
lected point in the line A B, the marksman 
need only consider that he has to move his 
Weapon so as, for each position of the object, 
to bring his line of aim which is in fixed re 
lation to the weapon, down to a certain set 
tled distance below the object, wherever the 
object may be within the limits such as PO, 
for which the sighting device under consid 
eration is set. That settled distance is, of 
course, the distance, settled by the design of 
the sighting appliance, between the sight 
line SL and the A B line, and that distance 
will of course be made known as for in 
stance to marksmen by the maker of the 
sighting appliance; it may, for instance, be 
marked upon the sight. I may take, for 
example, the case of a military rifle to illus 
trate this point. I will assume that in 
designing the sighting appliance the maker 
has first laid out the trajectory given by the 
rifle to which the sight is to be applied. 
Next that he has laid down a principal sight 
line SL so that the greatest vertical height 
between the trajectory and that sight line 
will be 11 ft. 6 in. He will then adjust the 
back-sight permanently to this sight line SL 
so defined and will tell the marksman that 
his A B line lies 5 ft. 9 in. below the line 
joining the foresight of the rifle to the hori 
zon. Then the marksman will know that he 
may for all practical purposes identify the 
object point on this line at any distance 
within the range for which the sighting ap 
pliance is certified as being a man’s height 
below the level of the surface of the ground. 

I may give another illustration of the application of my principle by discussing the 
case of a sporting rifle adapted, I will Say 
for the purpose of deer stalking and I will 
assume that the sighting appliance is to be 
so designed as to direct the marksman's aim 
to an object having a diameter of 1 foot and 
situated with its lowest part 3 feet above 
the ground. For such a case the designer 
when laying out the diagram of Fig. 4 will 
so place the new SL line (as in one of the 
positions GR) that the trajectory prefer 
ably shall have a maximum height above the 
ordinary sight line greater by 1 foot than 
the elevation above that line of the bottom 
of the object proper. He may, for example, 
choose to place his SL line in such a position 
in relation to the chosen trajectory that this 
maximum distance between the trajectory 
and the ordinary sight line shall amount to 
4 feet. He will next lay out a series of 
points Na by the method of computation 
hereinbefore explained and beneath them 
he will set off a corresponding number of 
points No each one foot below its correspond 

r 

t i was valu is v was u w 

3 

ing a point. He will then determine his A 
Bline by selecting the longest straight line 
parallel to SL which lies wholly between 
the pairs of a and 6 points. It will be found 
upon constructing this diagram that the AB 
line so determined will lie upon the surface 
of the ground. The direction given to the 
marksman in such a case would therefore 
be to aim at the foot of the deer which he 
desired to hit in a vulnerable point. It is 
to be observed however that such a sighting 
appliance would be certified for use only 
within a more limited range than if the ob 
ject were of the full height of the deer and 
presented a correspondingly extended vul 
nerable surface. The rule by which the ex 
tent and position of this available range may 
be ascertained will now be explained. With 
this object I now proceed to give a con 
venient rule by which a sighting appliance 
may be adapted according to my invention 
to use under an arbitrarily selected system 
of indirect aiming. 
In the diagram Fig. 5 let E E be a hori 

Zontal line representing the level on which 
the object aimed at stands and let Hid Had be 
a line parallel to E E which passes through 
the top of the object. Also let the line A B 
be drawn at any given level below E E at 
which it is convenient to the marksman to 
direct his aim and in reference to which 
therefore he desires his weapon to be sighted. 
I proceed to construct such a sighting ap 
pliance as he requires by the following rule. 
I first, lay down upon the diagram my 
principal sight line SIL parallel to A B and 
at a height above the same equal to the 
height of Hal Had above E E, equal, that is 
to say, to the height of the object upon 
which the gun is to be laid. Next upon this 
principal sight line I place a line G T R. 
representing the trajectory of the given 
Weapon drawing the same to scale and Se 
lecting such a segment of the trajectory that 
its culminating point T shall have a height 
above the line Hal Hal equal to the height of 
the object (i. e. equal to the distance between 
EE and Hal Hol). From the points p and 
O in which the trajectory intersects the line 
Hd Had I draw perpendiculars which meet 
the sight line SL in the points P and O, 
The sight line SL so divided gives all the 
data required for the construction of the 
desired sighting appliance for if the sight 
ing appliance be correctly set and adjusted 
for direct aiming with the range represented 
by the distance GR measured along the 
principal sight line it may be certified for 
use upon the method of indirect aiming at 
the object line A B within the, range defined 
by the section PO, of the said sight line. It 
will be seen that the directions above given 
for the sighting in the cases chosen for 
illustration of a Elity rifle and a sporting 
gun are particular applications of this rule. 
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14. 

On the same weapon as that to which Fig. 
4 applies there may be a second sighting 
device similarly set to that already described 
in relation to the said figure but for ranges 
greater than G. O., and yet another for 
ranges which may be considerably less than 
G. O. The A B line for a greater range in 
which of course the trajectory rises higher 
from the sight line than in the former in 
stance would be at a lower level relatively to 
the line GL of Fig. 4 than is the line A, B 
shown in that drawing. 

It will, of course, be obvious from the 
foregoing description that there is a certain 
range indicated by the point R in my dia 
grams for which my improved sighting ap 
pliance can be employed as an ordinary 
sight for direct aiming at the object. Though 
in Fig. 5 the trajectory keeps within the 
object when the latter is between the limits 
PO, if dropped vertically, whereas in Figs. 
3 and 4 it has angular shift, yet there is 
no disagreement between the essential con 
siderations underlying all those figures. Let 
it be assumed that in Fig. 3, for example, 
the trajectory has been displaced by the de 
pression of the line of aim through an angle 
a. Then it is obvious that the point of in 
tersection of the displaced trajectory with 
the vertical plane approximately normal to 
the direction of the projectile's flight in 
which the object stands will have been de 
pressed by a vertical distance very nearly 
equal to tan. C. multiplied by the distance 
G., O.. It is also obvious that the trajec 
tory would pass through the same point in 
the object plane if it were depressed not by 
angular displacement but by bodily dis 
placement parallel to itself through a ver 
tical distance equal to this given ver 
tical distance tan. OzX (GO). Therefore 
Fig. 5 may be taken to be the equivalent 
of Fig. 3 for the purpose of the calcula 
tions here in question and Figs. 3 and 4 
may be taken to be equivalent to Fig. 5 for 
illustrating the practical application of my 
invention. 
The trajectory, shifted as above described, 

will alter its position relatively to the earth, 
and may slightly alter its form; but within 
practical limits the alterations in the form 
of the trajectory are negligible and no ma 
terial error will result from assuming, as 
in the foregoing demonstration, that the 
form of the given trajectory suffers no 
alteration by being shifted nearer to or 
farther from the earth's surface. 
In the foregoing examples it is proposed 

that the line of aim should be directed, for 
all objects within appropriate range to a 
predetermined distance below the object; a 
sighting device adjusted for use on this 
Principle is herein distinguished as a “prin 
cipal” sighting device. It will of course be 
understood that the marksman may be as 

ra 
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sisted in taking aim with such a principal 
sighting device by a mirror or other op 
tical appliance adapted to project an image 
of his object to a position in which it will 
offer a visible mark upon which he may 
lay his line of aim instead of having to lay 
it by estimation on the position of an imagi 
nary A B line. 

It is within this invention to employ what 
will herein be termed a “supplemental’ 
sighting device in order that the gunner 
may not need to estimate the position below 
the object of the point toward which the 
principal sight-line i.e. the line of the prin 
cipal sight, must be directed, that is to say, 
for instance, in order that he need not esti 
mate the position of the imaginary line AB 
of the preceding examples. This supple 
mental sight would be so disposed and so 
kept in relation to the weapon that when 
the line of aim, see Fig. 4, intersected the 
point on the line A B immediately below 
the object O, in any position of the latter 
on SL, the line of the supplemental sight 
would cut the bottom of the object or some 
other point in fixed relation thereto iden 
tified by the supplemental sighting device. 
The diagram, Fig. 6, illustrates a prin 

cipal sighting devices PS with a line of 
sight SL. The principal sighting device is 
trunnioned at t upon a standard St to the 
upper end of which a supplemental sight St. 
is similarly trunnioned. The principal 
sight and supplemental sight are connected 
by a coupling rod CR parallel with and of a 
length equal to that of the line connecting 
the two trunnions so that for any angular 
motion given to the principal sight PS the 
supplemental sighting device Su, originally 
set parallel with it will be maintained in 
parallelism. The vertical distance between 
the trunnion t of the principal sight and 
the trunnion is of the supplemental sight is 
equal to the vertical distance of the A B 
line below the sight line SL. If this dis 
tance has to be altered then the vertical dis 
tance between the principal sight and the 
supplemental sight must be altered to cor 
l'espond. When the supplemental sight is 
present there need be no principal sight, but 
the Supplemental sight is laid out and op 
erated with regard to a principal sight line, 
which latter is in fixed relation to the 
weapon; the position of the principal sight 
in relation to the gun need not however be 
indicated by an actual sight. 

If when the old system of sighting has 
been used a range has been Wrongly esti 
mated, use of the sights erroneously set by 
that wrong estimate is misleading and accu 
rate shooting cannot be had. But with a 
gun to which is applied a sight set in such 
relation to it as is exemplified by the fore 
going description, exact estimation or even 
approximate estimation of the range by the 1: 
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gunner is unnecessary, and the gunner has 
not any adjustment of the sight to make. 
All that is required of him is that he should 
not use the sight for ranges greater than the 
particular maximum range or less than the 
particular minimum range for which its re 
lation to the weapon has been fixed; it will 
serve him for all ranges (none of which he 
need know) intermediate between these, so 
long as he aims at the predetermined dis 

i tance below the object with his principal 

15 

20 

25 

sight, or at the base of it if he is using the 
Supplemental sight. 
What I claim as my invention and desire 

to secure by Letters Patent is:- 
1. The herein described improvement in 

the art of sighting guns, which consists in 
fixing the angle of adjustment between the 
barrel axis and the sight line to produce a 
trajectory curve having a vertex whose 
height above the sight line is greater than 
the height of the objective and in depressing 
the sight line below the objective a distance 
equal to the height of the vertex minus the 
height of the objective, whereby the trajec 

tory is caused to intersect an objective any 
where within the length of a chord inter 
secting the trajectory at a distance below the 
vertex equal to the height of the objective. 

2. The herein described improvement in 
the art of sighting guns which consists in 
Xin angle of adjustment between the Siliye EElisatt. 

trajectory curve having a vertex equal to 
double the height of an objective and in de 
pressing the sight line below the objective a 
distance equal to the height of the objec 
tive, whereby the trajectory is caused to in 
tersect an objective anywhere within the 
length of a chord intersecting the trajectory 
at distances above the sight line equal to the 
height of the objective. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

HARCOURT OMMUNDSEN. 
Witnesses: 

H. D. JAMESON, 
O. J. WoRTH. 

Copies of this patent may be obtained for five cents each, by addressing tht “Commissioner of Patents, 
Washington, D. C.' 
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