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UNITED STATES p. ly OFF EAEENT E C 
2,297,448 

3O8 SGST AND POTERECTOR, 

Auguste Bareni, Rome, Etaly; vested in the Alier 
iProperty (Custodian. 

Aplication Septe:ber 18, 1940, Serial No. 35,310 
in Italy March 5, 1938 
Cairn. 

The present case is in the nature of a continu 
ation-in-part application of my copending appli 
cation Serial No. 258,506, filed February 25, 1939. 
This invention relates to aiming and checking 

devices intended to be used in conjunction with 
bomb sights for aircraft and dirigible craft and 
is based on the use of the vector triangle of 
velocities, of which the elements may be intro 
duced therein by any known means by simply 
aiming the bomb sight at the target, while the 
aircraft follows a straight course, and thereby 
finding the conpass course in relation to the 
true course passing through the target, and then 
immediately train Shitting said coinpass couise to 
the pilot, resulting froin the deformation of the 
triangle cocurring Subsequently to and simulta 
neously with the sighting operation. 
An object of my invention is to have the air 

Speed bar of the device mounted so as to be 
rotatable about a vertical axis so as to represent 
the vectoral Side of the air Speed and the actual 
Speed of the aircraft after a turn equal to the 
angle through which the air speed bar is dis 
placed With respect to the longitudinal axis of 
said aircraft. 
Another object is thus to make it possible to 

deform the triangle relatively to the actual trim 
of fight into a triangle representing a future 
trim, and during such deformation to maintain 
the wind bar parallel and unvaried while the air 
Speed bar rotates and remains unaltered in 
length. 
A ful ther object is to cause during such de 

formation, the length of the ground speed bar 
r to change its length in relation to the ground 

Speed the direction of which is the same as that, 
of the sighting line on the target. 

- It is thus an object to reduce the finding of 
w the direction of attack to a sinnple siglhting oper 

ation to determine instantly the necessary ap 
proach. So that an acclarate order of operation 
may be transmitted to the pilot. 
Other objects of this class and the various ad 

Wantages of my invention and its practical appli 
cation will appear more fully as this specification 
proceeds. 

In the accompanying dra Wings: 
Fig. 1 is a diagram illustrating schematically 

the fundamental principle of the invention. 
s Fig. 2 shows in plan a form of realization of 

the device applied on a free viewing sight. 
Fig. 3 shows in elevation the device of Fig. 2, 

partly in section along the line A-A, of Fig. 2. 
Figure 3a is a plan view of a switch and con 

trol level forming a part of the invention, 

(Cl. 33-46.5) 
Fig. 4 is a section of the Saline device through 

line B-B of Fig. 2, and 
Fig. 5 shows a Schene of the electric connec 

tions of the electromagnets comprised in the 
form of realization of the device herein described. 
With reference to the drawings, the aircraft. A 

(Fig. 1) flies initially with 9 compass course B 
and a drift angle 6, following a true course 
having y azimuth. The corresponding vector 
triangle ABC, the side AB, of which parallel to 
Ithe longitudinal axis of the aircraft, represeits 
in size (constant at the flight altitude considcited) 
and the actual direction of the airspeed Vp, the 
side BC represents the wind W, which is sup 
posed to be constant both in intensity and in 
direction, and the side AC represents therefore 
the ground speed resulting fl'Cin the two vectors 
Wp and W. If now said triangle is deformed so 
that when the aircraft has reached the point C, 
the side AC has assumed the position AC in 
alignment with the stationary target E, the side 
BC has remained stationary and unwai'ied, and 
the side AB has rotated Without varying its 
length, until it has reached the position shown 
in AB, the triangle ABC SO deformed, shows 
both in value and in Spatial orientation the 
trim of flight corresponding to a future actual 
course CE having y' azimuth, and for the actual 
change to this latter from the initial course 
having y azimuth, it is necessary to effect a turn 
p, equal to the angle ABA' the side of which 
representing the airspeed bar, has rotated 
through the deformation above mentioned, i. e., 
has passed from the compass course B to the 
compass coll'se 8', which is equal to 6-1-p. 
After translihitting immediately to the pilot the 

order to effect the turn p, the aircraft, at the 
end of the nanoeuvre, Will no longer be in C, 
but having described a certain portion of a curved 
trajectory, will reach the point D, thereby 
realising the new actual course. DE parallel to 
CE. This inevitable displacement, produces a 
directional error e, which, however, as already 
illentioned, does not involve the substantial 
Value of the device according to the invention. 

In the meantime, in order that the triangle 
ABC at the end of the turn, may resume its cor 
rect position in space, will have to rotate through 
the angle -- p, without undergoing further de 
formations, so that the side A'B may be returned 
to its initial position AES, parallel to the longi 
tudinal axis of the aircraft, and the sides BC and 
AC may assume in the ail'craft the positions 
BC'' and AC' respectively, which, owing to the 

55 change of the course, will result respectively in 
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2. 2,297,448 
the direction of the wind and in the direction of 
the new actual course. 
As the final trim is represented on the aircraft 

by the triangle ABC', it would appeal Super 
fiuous at first sight the passage through the in 
termediate triangle ABC equal to the preceding 
one, and to state that is sufficient for the purpose 
to transform the initial triangle ABC into the 
triangle ABC'', leaving unchanged the Side AB in 
its normal position, and by simply rotating the 
wind side BC through the angle -p, for causing 
it to assume the position BC''. There is noth 
ing against this procedure from a geometrical 
point of view; however it is to be remembered 
that, the extent of turn which is neceSSary for Ob 
taining the wanted direction of attack, is pre 
cisely the unknown factor of the practical prob 
len; which is highly necessary to ascertain at 
the same moment in which the target is sighted, 
so that the result aimed at may be reached With 
the maximum poSSible accuracy. 

It is precisely with the formation of the tri 
angle A'BC that the device of the invention at 
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tains this end in the simplest and most rapid 
way, while this cannot be stated with regard to 
known sights provided with a triangle of Veloc 
ities which operates essentially as a calculating 
device and which are not provided with means 
for realizing simultaneously the Operations of 
sighting the target and of measuring the relative 
turn, which, in addition to obvious inconvenience 
during operation, give rise to crrol'S which are 
totally inadmissible with the present Speeds of air 
crafts. Also the idea of finding the direction by 
successive approximations, by rotating the Wind 
vector without any objective reference to the 
target to be hit, cannot be justified in any Way, 
as it is obvious that, such use of the triangle of 
velocities represcnts only a useless complication, 
and is not a solution of the technical problern 
here considered. 
The principle above disclosed may evidently be 

applied to any type of bomb sight for dropping 
bombs fron aircraftS. 

Hereinunder is described, with reference to the 
accompanying drawings, the application of the 
device to a free viewing sight, i.he description of 
the sight, itself being however confined to those 
portions which are necessary for a complete un 
derstanding of the structure and of the Opera 
tion of the device embodying the present inven 
tion. 
The horizontal plate (Figs. 2, 3 and 4) form 

ing the general support or base of the apparatus, 
is mounted on the aircraft in such a Way that its 
axis B-B (Fig. 2) is parallel to the horizontal 
projection of the longitudinal axis of the aircraft 
itself when the latter is set in the holizontal trim, 
said plate serving to support two vertical rods 2, 3 
and two hollow coaxial rods 6, 5; the three axes 
of these four rods lying in the vertical plane 
passing through the line A-A (Fig. 2) normal to 
the line B-B. 
The sight itself is formed by the bar 6, pro 

vided with two end cross pieces 1, 1’, holding the 
holizontal cross hair line comprising three pal 
allel threads, the central One 8 of Which, is the 
lubber line, in cooperation with the ocular bead 9 
supported adjustably in height on the column 8, 
fixed on plate , with a device for legistering the 
retardation controlled by the button ( f, inter 
posed therewith. The sight is completed by an 
objective sight bead f2 supported by the bar 6, 
along which it may be displaced With means not 
shown in the figure. 

2 5 

35 

40 

55 

60 

The sight plane is determined by the objective 
sight bead 9 and by the thread 8; the sight bead 
f2 co-operates in determining the range angle. 
The bar 6 is integral with the hollow pivot 4, 
while column O is integral With the hollow pivot 
5, co-axial with pivot 4. 

In the theoretical case of no retardation, the 
ocular sight bead 9 should be placed on the ver 
tical axis of the pivots 4 and 5; the forward dis 
placement in the direction of the longitudinal 
axis of the aircraft shown in Fig. 2, having been 
regulated by rotation of the button , in order 
to take into account the retardation effect in re 
lation due to the speed of the aircraft and to the 
shape of the bomb. 
The vector triangle is instrumentally obtained 

by the three rods 3-2, 4-3, and 4-2, con 
nected one to another by the pivot 2, fixed to the 
base plate, f, by the pivot 3 fixed With respect to 
the rods 3-2 and 3-i 4, and by the pivot 4, 
connecting together two sleeves 5, 5' (Fig. 2), 
into which may slide respectively the two rods 
last mentioned. The rod 3-2 having an in 
variable length, representing the air speed, is 
normally maintained in the direction B-B of 
the longitudinal axis of the aircraft, by the pres 
sure exerted by two opposite small pistons 6, 6' 
provided with inner cylindrical Springs; the rods 
f 4-ES and f 4-2 represent, in the same Scale 
as the air Speed rod 3-2, respectively the Wind 
vector and the ground speed. A pressure screw 
(not shown in the figure) operated by means of 
a button, which may be co-axial with pivot 4, 
serves to fix rod 4-3 with the sleeve 5, thus 
preventing any variation of length of the rod 
l'epresenting the Wind vector. he triangle 
3-2-A, remains however deformable, and 

hereinafter the means Will be described by Which 
said triangle may be caused to be non-deform 
able when desired, or subjected to a given defor 
nation. 

In norinal conditions, that is to say, when the 
rod 3-2 represents both in size and in direction 
the air speed of the aircraft, the two sides 3-2 
and 4-2 of the vector triangle 3-2-f6, must 
be parallel respectively to the vertical plane 
passing through the sight bead 9, and through 
the axis of the pivot is and 5 and to the thread 
8. Consequently, two horizontal connecting rods 
it, and 8 are provided, both parallel to the vel 
tical plane containing the axes of pivots 2, 3 
and 4, 5, the first of which connects the pivot 3 
to the vertical pivot 9, carried by an extension 
integral with the base of column fo, the second 
connecting l'od connecting a pivot, 20 on an ex 
tension of rod 3-2, with the pivot 2 carried by 
a rib integral with the ball 6 and consequently 
with the line, both said connecting rods having 
lengths equal to the distance between the axes of 
pivots 2 and 4-5. To the connecting rod 8 is 
also connected a rod pivoted at one end in the 
stationary pivot 3, and at the other end with the 
pivot 22 carried by the connecting rod, the dis 
tance between the pivots 2D and 22, being equal to 
the distance between the pivots 2 and 3. Below 
the base plate and on the rod 22-3, is keyed a 
knob. 23, Which in Fig. 3a is shown partly broken 
and turned With respect to Fig. 3, for the purpose 
of showing the details partly indicated in the 
scheme of Fig. 5. 

Figures 4 and 5 show the pivot 3 carried at 
the end of connecting rod i, while the ends of 
the rods 3-2 and 4-3, pivoted one above the 
other below said pivot, al'e provided with two 
electromagnets 24 and 25, fed with current from 

  



2,297,448 3. 
a battery or cell 26 through a circuit in which 
is inserted the general contact breaker 27, con 
trolled by hand by means of a small lever 28 
(Fig. 4), and the Switch 29 controlled by a lever 
30, which is normally in the lifted position indi 
cated in Fig. 3a; in Such case, if the contact 
breaker is closed, only the electromagnet 24 is 
energized, while by gripping with the hand the 
knob 23, lever 30 is lowered, and Switch 29 is ac 
tuated So that the electromagnet 25 becomes in 
active, and the electromagnet 25 is energized. It 
is evident that, in the first case the Wind bar is 
integral With the air speed bar, and the triangle 
f3-2-4 becomes indeformable; in the second 
case the wind bar becomes integral with the con 
necting rod T, and consequently said triangle 
may be deformed, the wind bar renaining always 
parallel to itself. On Opening the conta Clt bleaker 
27, as the rod 3-2 is maintained in place by 
the system of springs 6-3', it will be possible 
to operate the sight by means of the knob. 23, 
and to measure, for example, the ground Speed, 
recording it on to the respective rod by sliding 
thereon the sleeve 5' and thereby determining 
the Wind vector, the length of which will be main 
tained unvaried by fixing sleeve 5 by means of 
its own pressure screw. After this preliminary 
operation has been completed, it is sufficient to 
close the Switch 27 before leaving hold of the 
knob. 23, in order that the sight may be ready to 
function accolding to the present invention, plo 
vided of course, that both during the setting of 
the vector triangle and in the phase preceding 
the manoeuvre of attack, the pilot maintain Sun 
varied a straight and horizontal course of his 
aircraft. 
When the bomber sces the target lying away 

from its course, he gets hold of the knob 23, and 
brings the projection of the thread 8 of the hair 
lines, observed through the sight 9, to pass on the 
target, in such a way, for example, that the thread 
8 is brought in the direction indicated with 8' 
in Fig. 2. Owing to the connecting rod 8, the 
rod 4-2-2G will rotate to the position 4-2, 
parallel to £''. On the other hand, by gripping 
the knob 23, owing to the energization of the 
electromagnet 24, the Wind rod A-3 is pre 
vented to modify its own angle with respect to the 
connecting rod i, and consequently can move 
only with the latter, and keeping always parallel 
to itself, and as the distance 4-3 cannot be 
varied owing to the pressure screw above men 
tioned, the rotation of rod fi-2-2 G produces the 
rotation of rod 3-2 round 2, against the action 
of the splings 8, 6', until this latter rod reaches . 
tlie position 3'-2, while the distance 2-4 
changed to the distance 2-f 4 owing to the 
sliding of said rod inside the sleeve 5'. Thus, 
following the simple sighting operation above de 
Scribed, the vector triangle f3-2- 4' is auto 
matically fol'nned, Which represents in advance the 
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trim of flight which must be realized for attack 
ing the target; and in particular, the angle 
3-2-?3' provides both in amplitude and in 

direction, the turn to be effected to operate the 
attack, apart from the approximation mentioned 
above in connection. With the statement of the 
invention. 
After letting hold of the knob 23, as Soon as 

the sighting operation has been effected in the 
way above described, owing to the interchange 
abie action of the electromagnets, the wind vec 
tor, in the position f(3'-f3 becomes freed from 
the connecting rod i, and becomes connected 
with the air speed bar in the position 3'-2, thus 
causing the vector triangle to become indeform 
able. 

After the manoeuvre of the bomber on the knob 
has ceased, the System of the Springs 6, 6", pro 

ices the return of the air Speed bar, and con 
Sequently also the return of the ocular sight, to 
their normal position, drawing with them the 
triangle 3-2-4 without deforming it, and 
disposing it in the position 3-2-fli'', and con 
Sequently also the thread 8' of the hair line in 
the direction 8' with respect to the aircraft. On 
its return movement, the air speed bar follows in 
the opposite direction the angle of turn which is 
to be transmitted to the pilot automatically by 
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using any known angle repeating device connected 
to an illiStrument indicating the direction of the 
COSe, 

Excepting the particular of construction which 
may be changed in different cases, and which may 
differ from those above described with reference 
to the form of embodiment, illustrated in the 
dra Wing, the device hereiin disclosed may be ap 
plied to any aiming sight both optical or free 
Viewing for bomb dropping from aircrafts, and 
outside the field of military uses, it may be in 
Ciuded in an institunnent for aeronavigation, 
What I clain is: 
A correction device for bomb sights of the type 

Comprising a deformable triangle of mechanical 
InenberS representing to Scale the air-wind 
ground-Speed triangle, having the ground speed 
member rotatable about a vertical axis, a base, a 
vertical column rotatably supported on said base, 
all Ocular Sight bead adjustable along said col 
unn, a sleeve integral with the base, a shaft car 
l'ied by Said Sleeve for rotation about a vertical 
axis, a horizontal ball fixed to said shaft, cross 
pieces projecting laterally from said bar, three 
pai'allel Sight wires Stretched between said cross 
pieces the Center one of which is a lubber line 
interSecting the axis of said vertical shaft, an 
objective sight bead adjustable along said lub 
bel' line, Said beads coacting to determine a line 
of Sight, and a link connecting said bar and 
gl'ould speed meinber to maintain them parallel, 
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