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This invention relates to apparatus for the 
training of operators of gun-fire control instru 
ments including range finders and cannon lay 
ing apparatus, and it has for its object to pro 
Wide means whereby an effective training and 
testing under realistic conditions is made pos 
Sible. 
The invention consists in the construction and 

novel COmbination and arrangement of parts 
hereinafter described, illustrated in the accom. 
panying dra Wings and pointed out in the claims 
hereunto appended. 
Warious embodiments of the iravention are 

shown diagrammatically in the accompanying 
drawings: 

Fig. is a perspective view showing a practice 
apparatus for following a target, 

FigS. 2 and 3 are separate views of a register 
ing and a target image device adapted to be 
used in the apparatus, 

Fig. 4 is a perspective view of a cannon laying 
exercise apparatus. 
The apparatus shown in Fig. 1 has for its ob 

ject to permit practice in following movable 
aerial targets in Such manner as takes place in 
Certain central Station instruments for calculat 
ing firing data. The various parts of the appara 
tus are carried by a framework not shown as 
an entirety, on the upper part of which is ro 
tatably carried a table 2 which corresponds to 
the movable base of the central instrument. A 
pedestal 3 on the table carries a T-shaped part 
4, 5 provided with two eye pieces 8 and also 
With an objective of a telescope. The other, 
L-shaped part 6, of the telescope, is suitably 
carried rotatably on the table in a bearing 8 with 
its limb 6 forming an extension of the central 
part 3 of the T-shaped part. The table can 
be rotated by means of a handwheel carried 
thereon or a crank S, for example by the hand 
wheel being connected through a suitable trans 
mission gear with a Spur-wheel which engages 
With a toothed rim on the frame . Two other 
handwheels 2, 3 carried on the table are con 
nected through suitable spur-wheel gearing with 
a horizontal Spindle 4 carried on the table and 
which is connected by a spur-wheel 5 with a 
toothed rack 6 carried on the table and movable 
Vertically. The rack S engages with a spur 
wheel 7 connected with the limb 6. By means 
of the handwheel 9 and/or one of the hand 
Wheels 2 and 3, the telescope can be traversed 
and/or elevated on to an object which, by prisms 
or the like Suitably arranged in the telescope, 
can be observed by the eye pieces 8. These 
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and the handwheels have preferably the same 
mutual arrangenerat as the corresponding parts 
On a central instrument. 
An arm 9 mounted on the apparatus carries in 

front of the objective aperture a of the telescope 
a holder 2E for a reticule or CrOSS-Wires, the 
image of an aircraft, or other target image, which 
by means of a Suitable illuminating device fitted 
on the holder, can be illuminated. The arm 9 
is OScillatable about the Sane horizontal and Weir 
tical axes as the part of the telescope, for 
example by being carried by means of pivot 2. 
coaxial with the limb 6 on an airn 22 which is 
fitted on a hollow spindle 23 carried rotatably 
with respect to the table 2 and coaxially with 
the axis of rotation thereof. For the shifting of 
the target image in a predetermined path, the 
arm 9 is, in the embodiment shown, me 
chanically connected with a driving arrange 
ment mounted in the framing under the table 
2. This driving device comprises two can discs 
24, 25 which may be fitted so as to be easily in 
terchangeable on spindles 26, 2 which by means 
of Suitable transmission gearing are connected 
With an electric motor 28, Suitably connon for 
both, the transmission being preferably Such that 
the can discs make One revolution in a minute Or 
Some other period of time for a presumed aerial 
attack. The can disc 24 imparts a predetermined 
movement of rotation to the Spindle 23, by means 
of a toothed rack 3 which is movable horizon 
tally at right angles to the spindle 26 and en 
gages a toothed wheel 29 secured to the Spindle 
23, the rack 30 bearing by means of a roller 3 
and, if desired, under spring preSSure against the 
edge of the can disc 24. The can disc 25 has 
to impart to the arm 9 a predetermined oscil 
lating movement about the pivot 2, for which 
purpose the can disc 25 controls a vertically mov 
able rack 35 which is connected to the OWer end 
of a rod 3A which is axially displaceable in the 
spindle 23 but is rotatable therewith. The upper 
end of the rod 34 is firmly connected to a ver 
tical rack 33 which engages with a toothed Sec 
tor 32 on the arm 9. 
On the rotation of the cam discs 24, 25, the 

target image is shifted in a path predetermined 
by the form of the can discs, and the practice 
party has to follow the target inaage as exactly 
as possible by the telescope, preferably provided 
with cross wires or the like, by means of the ad 
justing or setting device consisting of the hand 
Wheels and the associated members. A contin 
LOuS recording of the adjustment of the tele 
Scope during this operation is Valuable, The 
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divergencies of the telescope in the direction of 
the target image either in traversing or elevating 
can be recorded by two separate recording means, 
each of which is operatively connected through. 3, 
differential gear with the corresponding 333.3 of 
the driving device and the adjusting device. In 
the embodiment shown, one recording mediitiin 
36 is, for the sake of simplicity, fitted on the 
spindle 37 of a planet, wheel 38 whici is in en 
gagement with two toothed wheels 39, is which 
are so operatively connected with the toothed 
wheel 29, and with a toothed wheel 4 rotatabie 
with the table 2, that the recording medium it. 
is in a zero position as long as the telescope is 
correctly directed in the traversing direction on 
to the target image. The Second recoiding fine 
dium 42 can be arranged in a corresponding nail 
ner to obtain by a differential gear 3 the difier 
ence in movement between a toothed wheel 4 
ctuated by the rack 35 and a toothed wheel & 5 

which engages with a member 46 which is axially 
displaceable on the rod 34 but not rotatable and 
which is operatively connected in the axial dire 
tion with the rod 6. The recording edia, Cain 
be arranged adjacent to each other, each to 
record on a separate or a common paper Stiip 
47 continuously moved forward by clock. Work of 
the like not shown on the dra Wing. 
The telescope or aiming apparatus can, how 

ever, be also connected in such manner With a 
single recording stylus resting against a station - 
ary support that the movement thereof in two 
directions perpendicular to each other corre 
sponds to the movements of the instrument in 
the traversing or elevating directions. For ex 
ample, with the embodiment shown in Fig. 1, 
the differential gearing and the members Con 
nected thereto would be replaced by a recording 
device coinciding in principle With that shown 
in Fig. 2, which comprises two parallel spindles 
50, 5, a slide 52 carried thereon, and a holder 
53 for a recording stylus displaceable at right 
angles to said spindles. The holder 53 is in 
threaded engagement with a screwthreaded 
spindle 54 which is carried in the slide and is ro 
tated from the Spindle 5) by means of a bevel 
Wheel drive 55. The Spindle 5 is screwthreaded 
and is in threaded engagement with the slide 52. 
When the Spindles 5 and 5 are suitably con 
nected with the toothed wheels A and 5, re 
spectively, the recording stylus will decribe on 
a support 56, a path 57 corresponding to the ar 
rangement of the telescope, the Support consist 
ing preferably of a sheet of paper on which a 
curve 58 indicating the predetermined path of : 
the target image has been previously marked. 
Such a recording device is particularly Suitable 
when the target image is not arranged on the ap 
paratus itself. 

In order to make the exercise more realistic, 
the target image on the holder 20 can be re 
placed by a stepwise movable member Such as a 
disc, a band or the like, showing a number of 
different images of a target and Which is ar 
ranged to convey these images one after the other 
into a position of presentation. With respect to 
the aiming apparatus. According to Fig. 3, the 
holder 20 is thus provided with a rotatable disc 
6 showing a number of different pictures 6 of 
an aircraft and is provided with a preferably 
electro-magnetic StepWise feeding device by 
which the pictures or images appear one after 
the other in an aperture 62 in the holder. A 
corresponding change of the picture or inage 
may also be suitable When the target image con 
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sists of a photograph produced by a projector 
and which, like the arm 9, may be adjustable in 
the traversing and elevating directions. 
An apparatus agreeing in principle with Fig 

ure 1 can also be used for exercise in following 
the target with smaller anti-aircraft weapons for 
direct firing, e. g. those with a reflex Sight for 
altitude aiming and a reflex Sight for horizontal 
aiming. The target arm 9 is here provided With 
two target images adjacent to each other and 
the telescope 4-7 is replaced by two refleX 
sights adjustable with a handwheel for eleva 
tion and deflection, respectively, or by Simple 
tubes with cross wires, which are located as close 
as possible to the target image. 

It should be obvious that the invention can 
also be used with apparatus where the direction 
of the target is variable only in One plane. The 
invention can thus be used With advantage in 
exercises with range finders which are provided 
with a measurement drum rotated by the Service 
attendants, for example until the two images pro 
duced by the objectives of the apparatus, of an 
incidence line on the target, come opposite to 
each other. The measuring drum may here be 
connected through a screw drive with a record 
ing Stylus which, for example, bears against a 
paper strip continuously fed forward in its longi 
tudinal direction. Instead of an actual target, 
a target image movable in a predetermined path 
can also be used in this case, a front lens being 
arranged in front of each objective and a target 
image or a datun mark being arranged in front 
of the lens at focal distance. The one target 
image is here driven laterally for example by 
means of an easily interchangeable can disc 
driven by a motor, So that the sighting lines of 
the two objectives of the range finder through 
the corresponding target images intersect each 
Other at a distance which corresponds to the dis 
tance of the imagined air target which runs 
through a definite imagined path. Instead of 
recording the absolute value of the measured dis 
tance, it is possible as with the embodiment ac 
COrding to Figure 1, to record its relative value 
Or its divergence from the distance correspond 
ing to the form of the can disc. 
The invention can also be used with such ap 

paratus where instead of an aiming apparatus 
Some other kind of tracking member is fitted. In 
this the primary value, e. g. the direction of an 
aSSUmed target can be given by means of a mov 
able pointer, the setting mechanism being in driv 
ing Connection with a tracking member in the 
Shape of another corresponding pointer (follower 
pointer). The two pointers are connected with 
the recording device. In the cannon laying 
exercise apparatus shown in Figure 4, one of the 
firing data, e. g. the tinning period or the lateral 
angle to the impact point, is given by means of a 
disc provided with an index or pointer, on a ro 
tatably carried Spindle , and this spindle re 
ceives a predetermined rotary movement by 
means of a driving device which comprises a cam 
disc 3 driven by a spring motor and regulator, 
Or by a Synchronous motor 72 and a rack. A ac 
tuated thereby which engages with a tootined 
Sector 75 on the spindle 7. There is rotatably 
carried on the Spindle a follower pointer in the 
form of a disc 76 provided with an index and con 
nected with a toothed wheel i, the latter being 
in Such driving connection, by means of a trans 
mission gear 3, with a handwheel 9, fitted on 
a Spindle 80 of a setting mechanism, that on the 
rotation of the handwheel the disc 76 is rotated 
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in the same direction. By means of a second gear 
ing 8, the handwheel can be placed in driving 
connection with a timing apparat US or a cannon 
or a casement therefor. The adjustment of the 
setting mechanism in relation to the variable pri 
mary value given by the pointer is Suitably 
recorded on a paper strip 32 by means of a record 
ing medium provided with a recording stylus and 
which is operatively connected through a differ 
ential gear with the driving device and the Set 
ting mechanism. In the embodiment shown, the 
recording medium 83 is, for the sake of simplicity, 
shown on the pivot of a planet wheel 8.3, which 
pivot is oscillatably carried on the spindle or shaft 
7, the planet wheel 8A, engaging with a toothed 
wheel 85 secured to the Spindle and with a 
toothed wheel 8 connected With the Spindle 38 
through a pinion gearing 83, Naturally, the ab 
solute value of the firing data, introduced can 
also be recorded. In the embodiinent shown the 
Said firing data, is given by leans of a pointer. 
This can naturally he connected through a fine 
adjustment With a corresponding follower pointer 
connected to the pointer 6. A number of appara 
tus according to Figure 4 can be cornbined for 
a corresponding number of firing data, into a unit 
and be provided with a conna on driving device. 
The driving device can also consist of a step-by 
step receiver notor which by means of a cable is 
connected to a corresponding transmitter in a 
central instrument, or to a transmitter which is 
actuated by the corresponding adjusting hand 
Wheel 9 or 2 of an exercise apparatus according 
to Figure 1. Said receiver and trainstraitter forning 
part of a Self-Synchronous electric trainSission 
Systern knoWra per See, Such linking of different 
apparatuS Serving the purpose of training team 
work. Such Systems are disclosed in United States 
Patent Nos. 1,813,543 and 1976,727. Each record. 
ing device is suitably provided with an electro 
magnetically actuated recording stylus to mark 
the point of time, for example, of the firing of an 
imaginary cannon, this making it possible after 
wards to ascertain the degree of accuracy at such 
instant. 
What We cairn is: 

... An apparatus of the character described 
comprising a novable target member, a driving 
device operatively connected with said target 
member for imparting a determined movement 
thereto, a setting mechanism, a tracking member 
under positive control of said setting mechanism 
for performing a movement corresponding to that 
of Said target member, and a recording device in 
cluding a stylus Operatively connected with said 
Setting mechanism for continuously and graph 
ically recording the movement of said tracking 
member. 

2. An apparatus of the character described, 
comprising a movable target member, a driving 
device operatively connected with said target 
member for in parting a determined novement 
thereto, a setting mechanism, a tracking meiner 
under positive control of Said Setting mechanism 
for performing a movement corresponding to that, 
of said target member, and a recording device 
including a Stylus Operatively connected through 
a differential gear with said driving device and 
said setting mechansin. So as to record the move 
ment of said tracking member relatively to that of 
said target member. 

3. An apparatus of the character described, 
comprising a direction indicating member 
mounted to Swing about a center, a driving de 
Vice Operatively Connected With Said indicating 
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member for imparting a determined movement 
thereto, a tracking member swingable about said 
center and capable of being set in directions in 
dicated by said indicating member, a setting 
mechanism in driving connection with said track 
ing member, and a recording device including a 
Stylus operatively connected with said setting 
mechanism for continuously and graphically re 
COrding the direction in parted to said tracking 
member. 

4. An apparatus for training in laying a gun, 
Congrising in combination, a target pointer 
mounted to Swing about an axis, a cam-operated 
driving device operatively connected With said 
target pointer for imparting a predetermined 
movement thereto, a tracking pointer mounted to 
SWing about said axis in the proximity of said 
target pointer, a setting mechanism in driving 
connection with Said tacking pointer, and re 
Cording device including a stylus operatively con 
Elected through a differential gear with said driv 
iing deVice and Said setting mechanism so as to 
Irecord the move:21ent of said tracking pointer 
relatively to that of Said target pointer. 
5. An apparatus of the character described, 

Comprising a movable target, a driving device 
Operatively connected with said target for im 
parting a determined movement thereto, a tele 
Scope directable at said target, a setting mech 
anism in driving connection with said telescope, 
and a recording device including a stylus oper 
atively connected with said setting mechanism 
for COIntinuously and graphically recording the 
direction impaited to said telescope. 

6. An apparatus of the character described, 
comprising a movable target, an aiming appa 
ratus mounted to Swing universally about a center 
and directable at said target, a driving device 
Operatively connected with said target for im 
parting a determined movement thereto vertically 
aS Well as laterally relatively to said aiming appa 
ratus, and a recording device operatively con 
nected with said aiming apparatus for continu 
ously and graphically recording the direction im 
parted thereto. 

7. Apparatus according to claim. 6, wherein said 
driving device comprises two interconnected cams 
adapted to move said target in the vertical and 
lateral direction respectively. 

8. An apparatus of the character described, 
Comprising a novable target, an aiming appa 
ratus mounted to swing universally about a center 
and constructed to permit two persons to aim 
Sinultaneously at said target, a driving device 
operatively connected with said target for im 
parting a determined movement thereto vertically 
as Well as laterally relatively to said aiming ap 
paratus, and a recording device operatively con 
nected with said aiming apparatus for continu 
Ously and graphically recording the direction im 
parted thereto. 

9. An apparatus of the character described, 
Comprising a direction indicating arm mounted 
to SWing universally about a center, a tracking 
member mounted to Swing universally about the 
Said center and capable of being set in directions 
indicated by Said arm, a driving device opera 
tively connected with said arm for imparting a 
determined movement thereto vertically as well 
as laterally, a setting mechanism in driving con 
nection. With said tracking member, and a re 
cording device including a stylus operatively con 
nected With said setting mechanism for continu 
Ously and graphically recording the direction im 
parted to said tracking member. 
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10: A practice apparatus for following a target, 
comprising in combination, an arm mounted to 
Swing about a center, a target image device car 
ried by said arm, an aiming apparatus directable 
On said target image, and a recording device air 
ranged to record the direction of said airing 
apparatus. 

1. Apparatus according to claim 8, wherein 
said airning apparatus comprises a telescope with 
two eye-pieces for one and the same objective. 

12. Apparatus according to clain 6, wherein 
Said recording apparatus comprises a recording 
stylus cooperating with a stationary support and 
operatively connected to said aiming apparatus 
in such nainine that its movement in two direc 
tions perpendicular to each other corresponds 
to the 122dvements of said aiming apparatus in 
the vertical and lateral direction. 

13. A practice apparatus for following a target, 
coin prising in combination, a target, direction in 
dicating arm mounted to swing about a center, a 
driving mechanism for said arm, an aiming ap 
paratus, a manually operated device for adjusting 
said aiming apparatus to agree in direction with 
the direction indicated by said arm, and a re 
cording device arranged to record the adjust 
ment of said aiming apparatus, said aiming appa 
ratus together With said adjusting device being 
mounted to swing about a vertical axis, and said 
driving mechanism being stationarily mounted 
and mechanically connected with said arm by 
means of a neinber coaxial With the Said vertical 
axis of Said airning apparatus. 

4. A practice apparatus for following a target, 

8: 
comprising a target direction indicating...arm, an: 
adjustable aiming apparatus, - and a recording: 
device arranged to record the adjustment of said 
airing apparatus, Said aiming apparatus. comr 
prising a part rotatable about a horizontal axis. 
and cne vertical axis intersecting this; and said 
arin being oscillatable about the Same two- axes... 

15. Apparatus according to claim -10, Wherein: 
said target image device comprises, a -stepwise. 
novable member having a plurality of different. 
inages of a target and being arranged to convey. 
said images one after the other into, a position. 
of exposure With respect to the said ... aiming, 
apparatus. 
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