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the object of the present invention is to pro 
wide an apparatus for determining readily, reli 
ably and without the use of an auxiliary target 
the angle at which an object such as a bomb, a 
post bag or the like has to be dropped from an 
air craft for hitting a predetermined point. 
With this object in view, according to the pres 

ent invention the aiming apparatus comprises two 
sighting rules rotatably mounted on a horizontal . 

O pivot pin carrying a sighting mark connon to 
both of the said rules. These two rules are roar 
tated by hand in opposite directions during a 
given period of time, adjustable at will, in Such a 
manner that as the air craft flies toward the tar 

Yy get along a straight line, the target is always kept 
in the sighting line of the first rule moved rear 
Wardly from its initial position, while the sighting 
line of the other, the aining rule, is positively ro 
tated forwards from its initial position to such an 

20 extent that the angle between the sighting line of 
the aiming rule and the vertical is equal to the 
angle required in order to hit the target. 
The drawing illustrates by way of example an 

embodinent of the present invention. Fig. 1 i 
is lustrates the geometrical principle of the present 
apparatus, Fig. 2 is a side elevation of the aining 
apparatus with a sighting rule guide for high alti 
tudes, Fig. 3 is a plan view of Fig. 2 and Fig. 4 is a 

- transverse section of a sighting rule guide for high 
s G ow altitudes, on the line IV-V, Figs. 2 

O 
In Fig. 1, Ko is a sighting point in the axis of 

a pivot pin COmnon to the first sighting rule 
KoK and the aining rule KoKo. At the moment 

sts at which the target Z appears in the sighting 
line of the first sighting rule KK the prede 
termined measuring period t begins, for instance 
10 seconds, during which the first sighting rule 
is so turned by hand, say by shifting backwards 

to a support M of this rule, that the target is kept 
in this sight line during the whole measuring 
period. This predetermined measuring period is 
independent of the height of the aircraft above 
the ground. At the end of this period the point 

45 M will have reached the position M, MM being 
equal to S, and the rule KoK will have reached 
the position KoK, the target having moved, as 
it were, into the position 2, 22' =vt being the 
distance by which the air craft, flying horizon 

so tally with the speed v towards the target, has 
approached the target in the measuring period. 
The other sighting rule Koko, turning around 
the grrrle e is sirway - see sees st Walsa w ar. A sankasis a W&aawwab al-Aavid T. W. W. A. V. Kura 

vertical initial position in a direction opposite to 
55 that of the movement of the rule K.K. by shift 

sented by 

ing forwardly in a horizontal manner, its Sup 
porting point, which is located above the hori 
zontal line of movement of the supporting point 
M or below this latter line at No or No respec 
tively, according to whether the altitude or time 80 . . 
or fall is long or short respectively, so that this . 
supporting point reaches in the measuring period 
it the position N1 or N1, the distances NoNo and 
N,N', being exactly equal to the distance MM', 
that is to say equal to S. If now at the end of 65 
the measuring period it the forward movement 
of the supporting point N is automatically stopped 
then the lines Koni or KoN would indicate by 
their points of intersection 2'2''1 respectively. 
with the horizontal plane passing through the 70 . 
target, at which points an object dropped from 
the air craft at the end of the measuring period 
would reach the said horizontai plane, provided 
the horizontal component of the speed of the ob 
ject were at all times exactly that of the hori- 75 
zontal speed of the aircraft, the distance be 
tween the points 2' and Z1 and the point of 
intersection Zo of a perpendicular from the air 
craft with the horizontal plane passing through 
the target is vT and vT respectively. But ow- 80 
ing to the resistance of the air the object thrown 
of lags behind the air craft which moves with 
a constant speed, by an amount defined by the 
lagging angle, the tangent of which is repre- SS 

r r' 
of 

respectively, wherein H is the height of flight 
for high altitudes or long falling times and H' 90 
that for low altitudes or short falling times, and 
r and r respectively are the distances by which 
the actual hitting points Z'r and Z1 respectively 
are in rear of the theoretical hitting points 2' 
and Z'1, respectively. . . . . . 

For securing a sighting as exact as possible the 
outer sight mark is located as far as possible 
from the inner sight mark Ko, that is to Say not 
at the rule supporting point N'r or Nr, but at Kr 
or K for the initial position of the dropping 100 
rule in which the hitting point Zr is at a lagging 
distance r for high altitudes or long failing times 
and the hitting point Zir is at a lagging distance 
7' in rear of the point of intersection Zo. There 
fore at the moment of dropping if lagging is los 
taken into account, the sighting rule must be in 
the position KaZ'r or Kozir, that is to Say, on 
tie sigiitiiig line ror"rr'r or roNr1r 1 r. If 
the point Ko is at a distance C from the hori 

95 
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rule and the falling times T is greater than the 
constant measuring period t, it follows from the 
two triangles KoZoZ' and Konon that:- 
ZZ':NoN1=y.T:S=H: (C-h), furthermore we 

have: . . . . . . . . . 
22:MM's cy.t:SH: C and hence 
T:tt-C:C-h and consequently 

=c(1-5). 
This equation gives positive values for T’t and 

negative values for T-t and thus in the latter 
case the horizontal guide of the supporting point 
N of the rule must be below the horizontal guide 
of the supporting point M. The negative ad 
justing height is designated by hi and is 

h-cG-1) 
The embodiment of the present apparatus 

shown by way of example in Figs. 2 to 4 is based 
on the above established facts. 
The frame of the apparatus consists of a ver 

tical bar la, a horizontal bar lb perpendicular 
thereto and a curved bar lic. This frame is 
mounted on the air chaft frame not shown, by 
means of two journal pins 1d, 1d carried by the 
vertical bar so to be rotatable around a vertical 
axis. This frame carries a bracket le with a stud 
O fast in it and provided with a horizontal rec 
tangular frame 11, Fig. 3, equipped with a sight 
ing wire to which a sighting ball 13 is Secured. 
A spindle 2, parallel to the horizontal bar lb 
carries on its smooth left part an externally right 
hand threaded tube 2a) rotatable thereon, while 
its right or front part 2b is provided with an ex 
ternal left hand screw thread. The spindle 2 
carries between the said Screw threads two Spur 
wheels equal in diameter, one of which, 3d, is 
rigidly connected to the tube 2a, while the other, 
3b, is fast on the spindle 2 itself. Both spur 
wheels mesh with a spur wheel 4 fast on a shaft 
5 parallel to the spindle 2 and actuated by a 
clockwork 18 having a constant predetermined 
running period, namely the measuring period 
above referred to. The shaft 5 is axially movable 
in such a nanner that at the end of the meas 
uring period the spur wheel 4 is automatically 
thrown out of engagement with the spur wheel 3b 
So that the latter may be turned further by the 
handle disc 2c at the left hand end of the spindle 
while the spur wheel 3a on the threaded tube 2a: 
remains in engagement with the spur wheel 4 
which is stopped as soon as the clockwork is 
stopped. 
A nut 6 locked against rotation on the threaded 

tube 2a carries a vertical arm 6a. In the bottom 
and top ends 6a and 6a' respectively a screw 
Spindle is journalled. A nut 8 locked against 
rotation on the screw spindle 7 is provided with 
trunnions 8a. By turning the screw spindle 7 
by means of a hand disc 7a secured thereto and 
a stationary pointer 6b', the nut 8 may be ad 
justed along the vertical scale 6b graduated by 
units of time to indicate the altitude or time of 
falling of the object. The trunnions 8a engage 
into longitudinal slots lab in the two halves of 
the forked end of the sighting rule 4 pivoted on 
the stud 10 and guided inn the arc of a circle ic 
and carrying the outer dropping pointer 14c. 
A nut 9 locked against rotation on the screw 

spindle 2b carries a pin, perpendicular to said 
Spindle and engaging into the slot 15a of the first 
rule. 15 which is pivoted on the stad c aid 
guided on the arc of a circle ic the same as the 
sighting rule 4 and cries the outer sighting 

mark 14c. By turning the hand disc 2c the two 
rules 14 and 15 are brought into their initial 
positions before the beginning of the measuring 
period. The dropping rule 14 is adjusted to its 
initial position by properly turning the clockwork 80 
18 until the stop 14.a strikes against the end of 
the screw spindle 17 adjusted to the proper lag 
ging angle by means of the scale ig for rough 
adjustment and scale 17a for fine adjustment. 
The operation of the apparatus hereinbefore 85 ...' . 

described is very simple. By shifting the shaft 5 
by means of the handle 5a the spur wheel 4 is 
brought into engagement with the spur wheel 3b, 
whereupon the gearing 3a, 3b, 4 is actuated by 
the hand disc 2c. Then by turning the hand 90 
disc 7a, the position of the trunnions 8a is ad 
justed by means of the scales 6b and 6b' in ac 
cordance with the altitude or time of fall of the 
object. Then by properly turning the Screw 
threads 2a, 2b by the handle disc 2c the two 95 
sighting rules are brought into the initial posi 
tion so that the outer sighting point 14c reaches 
the position 14c' and the outer sighting point 15c 
reaches the position 15c'. Thereafter the air 
craft is caused to fly directly towards the target 00, 
and at the moment when the target appears in 
the first sighting line 13, 15c, that is to Say KoK 
of Fig. 1, the clockwork 18 is started by actuating 
a button 5b and then the target is kept in the 
sighting line during the entire measuring period 105 
by properly actuating the hand disc 2c. Thereby 
the first sighting rule 15 is turned so far that its 
outer sighting point comes from the position 15c' 
into the position 15c and the dropping rule 14 is 
turned so far that its outer sighting point comes ll0 
from the position 14c' into the position 4c. At 
the end of the measuring period the clockwork 
automatically shifts back the shaft 5 and disen 
gages the spur wheel 4 from the spur wheel 3b 
so that the outer sighting point 14c is locked in 115 
position. The air craft continues to fly directly 
towards the target until the latter, appears in 
the sighting line 13, 14c and at this moment the 
object is dropped. . . . . 

The outer sighting point 14c may be dispensed 120 
with if the dropping rule is provided with a lat 
erally projecting stop 14d against which strikes 
a properly arranged stop 15d of the rule 15 when 
the latter, after the measuring period has lapsed, 
is turned backwards exactly so far that the outer 125 
sighting point reaches the position lic. In this 
case the sighting point 15c serves during the 
measuring period as the first sighting point and 
after the measuring period has lapsed, as the 
throwing off sighting point. ... 130 
What I claim is: 
1. An aiming apparatus for dropping objects 

from air-crafts comprising a stud, a sighting 
point on this stud, a first rule, a sighting rule, 
both of the said rules being rotatably mounted 135 
on the said stud, a clockwork having a predeter 
mined running period independent of the height 
of the aircraft above the ground means for cp 
eratively connecting the said sighting rules with 
each other during the running period of the said 14. 
clock work whereby the said rules are simultane 
ousiy turned in opposite directions, and means 
operated by said clockwork to render said con 
necting means inoperative at the end of said pe 
riod. 45 

2. An aiming apparatus for dropping objects 
from air crafts comprising a stud, a sighting point 
on this stud, a first rule, a sighting rule, both 
of the said rules being rotatably motted on the 
said stud, a clockwork having a predetermined 15 

  

  



1,088,197 3 
other rule, the outer point of the first named running period independent of the height of the 

aircraft above the ground means for operatively 
connecting the said rules with each other during 
the running period of the said clockwork whereby 
the said rules are simultaneously turned in ope 
posite directions, an outer sighting point and a 
stop on one of the said rules and a stop on the 

10 

30 

35 

70 

75 

sighting rule serving as the Outer sighting point 
of the other rule whenever the said stops strike 
against each other, and means operated by said 
clickwork to render said connecting means inop 
erative at the end of said period. 
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