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According to a 1st aspect of the invention, there is provided a target

system for Proficiency in effective firearms handling requires a certain amount of practising

*

at shooting simulated firing targets. This trains the precision, split-second
decision making, and endurance abilities required for eliminating threats in real-
10 life. Hence, to ensure that the relevant individuals are fully prepared for any and
all types of shooting scenarios, it is important that training activities closely

mimic real-life encounters.

For those reasons, it is a well-followed practice to train individuals using target
15 systems, prior to deploying them on official duties. Although conventional target
systems typically serve those needs, one drawback they suffer from is difficulty

and inflexibility of deployment.

One object of the present invention is therefore to address at least one of the
20  problems of the prior art and/or to provide a choice that is useful in the art.

Summary
According to a 1% aspect of the invention, there is provided a target system for a
shooting range. The system comprises a plurality of target trolleys for carrying
25 respective target objects, each target troliey being spaced from and connected
to each other via linkage rods at a predetermined distance. The system also
comprises a trolley support to which the plurality of target trolieys is mounted,
and a controller for moving the plurality of target trolleys on the trolley support to
enable the respective target objects to be used as firing targets.
30 ] _
The system is advantageous in that it supports a wide range of target commands
in relation to movement/type of target.objects/boards, including configurability
for both 2D and 3D targets, associated movement of the target boards (e.g.
moving left/right/slower/faster/stopping, flipping up of the target boards (to
35 indicate a missed shot), flipping down of the target boards (to indicate a landed



.shooting range. The system conprises a plurality of target trolleys for
carrying 25 respective target objects, each target troll ey being spaced
from and connected to each other via |linkage rods at a predeterm ned

di stance. The system al so conprises a trokl-ey support to which the
plurality of target trolleys is nmounted, and a controller for noving the
plurality of target trolleys on the trolley support to enabl e the
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arrangenent jgp ;\ggﬁwggrér}d erangement may i nclude a curved | engthw se
arrangenent . re prefe y, the trolley support may have a generally
| - shaped cross- section. In addition, the target system may further

conprise a Wdfeaprjetfé/ragfy, the trolley support may have a generally I-shaped cross-
section. In addition, the target system may further comprise a plurality of
75 secondary trolley supports coupled to the trolley support. Each secondary

trolley support may have a linear arrangement or a non-linear arrangement.

Yet more preferably, each target trolley may further comprise an adapter
configured to support a target object and to move the target object between a
20 target-up position for firing upon, and a target-down position which is not for
firing upon. Specifically, the target objects may be movable between the target-
up and target-down positions during the collective movement of the plurality of
target trolleys. '

25 Optionally, the target system may preferably further comprise a second plurality
of target trolleys and a second trolley support, wherein the second plurality of

target trolleys are configured to be collectively driven on the second trolley
support.

30  Preferably, the controller is configured to move the plurality of target trolleys
collectively.

According to a 2" aspect of the invention, there is provided a method of

operating a target system of the 1% aspect of the invention. The method



.15secondary trolley supports coupled to the trolley support. Each secondary
trolley support may have a |linear arrangenent or a non-linear arrangenent.
Yet nore preferably, each target trolley may further conprise an adapter
configured to support a target object and3to nove the target object between
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also be appllcable to the other aspects of the invention.

These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereinafter.
15
Brief Description of the Drawings
Embodiments of the invention are disclosed hereinafter with reference to the
accompanying drawings, in which:
Figure 1 is a schematic diagram of a target system, according to an embodiment
20  of the invention;
Figure 2 is a schematic diagram of a drive control box and a drive unit of the
target system of Figure 1;
Figures 3a to 3c are different perspective views of a trolieys system of the target
system of Figure 1;
25 Figures 4a to 4d are different perspective views of a target trolley used in the
trolley system of Figure 3;
Figures 5a to 5d are magnified perspective views of the corresponding views of
Figures 4a to 4d;
Figure 6 is a magnified top plan view of a section of the target trolley of Figure
30 5b; | | | | |
Figure 7 is a schematic diagram of an IFPS box as depicted in the magnified
section of Figure 6; and
Figures 8a and 8b show adjustment of the inter-distance between the target
trolleys, each of Figure 4, based on a number of them to be deployed for
35 different firing practice sessions.



10I't. shoul d be apparent that features relating to one aspect of the

i nvention may al so be applicable to the other aspects of the invention.
These and other aspects of the invention will be apparent from and
elucidated with reference to the enbodi meats described hereinafter. 15
Brief Description of the Draw ngs Enbodi ments of the invention are

discl osed hereinafter with reference to the acconpanying drawi ngs, in .
whi ch: Figure 1 is a schematic diagramof a target system according
to an enbodi ment 20of the invention; Figure 2 is a schematic diagramof a
drive cont r detaied Bescrintian ef Breferred Embodimgats system of Figure 1;
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control unit 108 to generate appropriate control signals to the drive unit 104.

The trolleys system 102 comprises four sets of slave target trolleys 1022 and

70 one master target trolley 1024 that are adapted to move along a single rail

support 105 (i.e. a trolley support), which is linearly arranged (i.e. straight

configuration in relation to lengthwise) and has ‘a cross-sectional shape

resembling the letter “I". Thus the rail support is also known as an “I-Beam”,

and is made of aluminium. In this embodiment, the rail support 105 has a profile

15 of 1560 mm by 150 mm (i.e. height versus width), with a length of approximately

32000 mm (i.e. 32 metres), and weighs approximately 11 kg. Each target trolley

1022, 1024 is connected to a next subsequent neighbouring trolley in the trolleys

system 102 via a linkage rod 1026. In particular, each linkage rod 1026 is

telescopic (i.e. thus extendab_le or retractable in length), and is generally

20 rectangular in terms of cross-sectional shape. Further, the target system 100

also includes a range control computer (RCC) 110, which is used by a system

administrator of the target system 100 to control all operational aspects of the

target system 100. The RCC 110 is also known as the instructor control station
(ICS).

Functionalities provided through the RCC 110 to facilitate control of the target
system 100 by the system administrator include a malntenance mode (for
conflguratlon and fault dlagnostlcs) an actlon mode (for operatlon of targets and
running training programs), an exchange/reVIew mode (for after-action training
30 reviews), a setups mode (for managing setup configurations of training
programs), a program mode (for managing training programs), and a trainfire
(TF) builder mode (for managing a TF database). In addition, the RCC 110 is
communicably (directly) linked to the main cohtrol box 106 using wired Ethernet
technology. It is also to be appreciated that the entire operation of the target



JFigures 8a and 8b show adjustnment of the inter-di stance between the target
trolleys, each of Figure 4, based on a nunber of themto be depl oyed for
3bdifferent firing practice sessions. - 4 - Detail ed Description of
Preferred Enbodi nents Figure 1 shows a schematic di agramof a target system
100, according to an enbodi nent of the invention. It is to be appreciated

t hat the target system 100 5 nay al so be terned as the aning eIectronic
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l ength), andohditiggnerally 20 rectangular in terns of cross-sectional shape.
Further, the target system 100 al so includes a range control conputer (RCC)
110, which is used by a system adm nistrator of the target system 100 to

control all [ aAspe t r.ge RCC, 110.
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training gne unit provides redundancy) receive signal inputs from the main control box
106 through the Ethernet connections, and in turn generate and transmit

respective control and power signals to a main and a backup servomotor 1042,

20 1044 of the drive unit 104, also depicted in Figure 2. It is apparent that the

backup servomotor 1044 is used to provide redUndancy ahd is thus connecte‘d to

the associated servo drive control unit 1082a that is configured for the same

purpose.

25 The servomotors 1042, 1044 are coupled via a first toothbelt 1046, which is used
to drive a gear 1048. During operation, the (clockwise/anticlockwise) rotational
movement of the gear 1048 is imparted to a second toothbelt 202 that is
configured to drive the master target trolley 1024 to translationally move either
left or right along the rail support 105. Since all the target trolleys 1022, 1024 of

30  the trolleys system 102 are interconnected via the linkage rods 1026, meving the
master target trolley 1024 has a consequential effect of moving the entire
trolleys system 102 along the rail support 105 in whichever effected direction. in
other words, the entire trolleys system 102 is configured to be winch-driven, as a
result of the coupling arrangement of the master target trolley 1024 to the drive

35 unit 104. Emergency overrun switches (not shown) are provided on each end of



30 reviews), a. setups node (for managi ng setup configurations of training

prograns), a program node (for managing training prograns), and a trainfire
(I'F) builder nmode (for nanaging a TF database). In addition, the RCC 110 is
communi cably (directly) linked to the maié-control box 106 using wred

Et hernet technology. It is also to be appreciated that the entire operation
of the target -5 system 100 is controlled fromthe RCC 110 via wirel ess
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Figure 3b. Particularly, target trolleys 1022, 1024 are respectively positioned at

odd numbered lanes of the shooting range (i.e. at lanes one, three, five, seven
and nine), with the master target trolley 1024 occupying a central position. It is

25 further to be appreciated that preceding any deployment of the target trolleys
1022, 1024 for a firing practice, the target trolleys 1022, 1024 are initially parked
in a storage area, to which the rail support 105 is extended accordingly.

Furthermore, it is also to be highlighted that the master and slave target trolleys
30 1024, 1022 generally share a same basic equipment configuration but with an
exception that the master target trolley 1024 is additionally equipped with a
switchbox (not shown) and the necessary drive mechanisms for coupling to the
second toothbelt 202. In this embodiment, each target trolley 1022, 1024 weighs
approximately 28 kg. Ethernet connections for communication are established
35 (through corresponding cables) from the master target trolley 1024 to the



-6 the rail support 105 to allow anyone to i mredi ately stop the novenent of
the entire trolleys system 102 in operation, in an event that the target
trolleys 1022, 1024 are driven too far towards the left or right side of
the rail support 105, deviating fromtheiZr- i ntended positions which m ght
result in mal functioning 5 dangers. 1In this enbodinent, the trolleys
system 102 is configured to be able to nove with a speed of approxinmately 3
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and the sw'tORGPTdSFe main control box 106, as seen from F| gure 1. Power
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The target trolley 1022, 1024 comprises the following components: an interface
and power supply box 402, a slicing target holder 404 on which a target board .
406 is detachably mounted on top in an upright position, and a projectile location
system (PLS) 408. In addition, the target trolley 1022, 1024 is configured with a
30 plurality of roller wheels 410 to enable the target trolley 1022, 1024 to easily
move and slide along the rail support 105. More specifically, the roller wheels

410 serve as guides for the translational movement of the target trolley' 1022,
1024 along the rail support 105.



10 106 to the master target trolley 1024 are housed in a conventional
dragchain. The line of Ethernet connections forned between the trolleys
system 102, nmain control box 106, and RCC 110 then effectively enabl es any
operational instructions to be relayed bygthe system adm nistrator through
the RCC 110 for renotely operating the trolleys system 102 in a manner as
desired. 15 Figures 4a to 4d show different views (i.e. respectively
front, top ptedintéh { i r [ve views) of single
target trol oy Toooy 3 Pouen oA Loy AR, BEBR TR FudeshiS i srrlgediir em
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406 to be hEuTAnToRR IRELEIb! bpBRE 400 Srvas Peciiifbnrotosvespios cickuise
movement in its own plane, drawing a quarter arc during the process, as it is
moved by the adapter from the target-up position to the target-down position. In

30  effect, the target board 406 generates a slicing motion through the arcing
movement. In addition, the adapter is also arranged to be rotationally movable,
relative to the horizontal plane of the slicing target holder 404, such that a
mounted target board 406 can be rotated in any desired angle, through 360°, to
be displayed to a firer. It is to be appreciated that the adapter only moves the

35 target board 406 to the target-down position when the PLS 408 detects shots
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900 sweeping cl ockwi se novenent in its own plane, drawing a quarter arc
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due to the d%l%l'fnhélélfe(?ﬁineﬁha%pl%}gét%gglreatﬁ'n@b More specifically, the target system 100
supports adjustment of target visible time in increments of between 1 second to
20 seconds; in other words, the speed of the trolleys system 102 is configured
with corresponding speeds to support the respective target visible time, as
25 desired by the system administrator.

- The PLS 408 (also known as “T-Bar” due to the configured shape) is detachably
mounted on the slicing target holder 404, and further arranged to be positioned
in front of the adapter which holds the target board 406. This specific

30 arrangement is to allow the PLS 408 to be able to detect incoming shots made
by the firer when they successfully land on or miss the target board 406. In
particular, detection by the PLS 408 of shots made using different calibres is
adjustable via software control, and the PLS 408 is configured to detect shots of
calibres between 5.56 mm to 12.7 mm. The PLS 408 generates shot data

35 corresponding to registration of the shots landing on the target board 406, and



.mounted on the slicing target hol der 404, and further arranged to be
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Figure 7 accordingly illustrates a schematic diagram of the IFPS box 5022,

which includes the following onboard components: a CAN PCB 702 and a PCB
25 user interface 704, both of which are mounted on an expansion PCB 706. The

IFPS box 5022 also includes.a LAN PCB 708 and an analogue/timing PCB 710,

both of which-are mounted. on’ a__‘b___a's_iq:'pr_o'c_(_a_ss,qr PCB 712. The basic processor

PCB 712 is arranged to be inde_pen'dént of'th'e'. éxpahsion PCB '.706. The

onboard components of the IFPS box 5022 générally se'rvé to regulate power
30 and-communications for the associated target trolley 1022, 1024.

During operation, the system administrator of the target system 100 initially uses
the RCC 110 to configure the necessary parameters for deploying the master
and slave target trolleys 1024, 1022, based on the specific requirements of a

35 particular firing practice session to be conducted. The parameters include the



.30and communi cations for the associated target trolley 1022, 1024. During
operation, the systemadm nistrator of the target system 100 initially uses
the RCC 110 to configure the necessary paraneters for deploying the naster
and slave target trolleys 1024, 1022, badéd on the specific requirenents of
a 35particular firing practice session to be conducted. The paraneters
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instructors. When the firing practice has ended, the system administrator then
issues @ command to instruct the drive control box 108 to drive the entire trolley
25 system 102 back to the storage area for parking and maintenance.

It is to be appreciated that the target system 100 is.installed in a manner in a
shooting range such that, during operation of the target system 100, only the
target boards 406 of the target trolleys 1022, 1024 are visible to firers; in other

30  words, other than the target boards 406, all the other components of the target
system 100 are safely arranged and concealed below the ground level, and
hence not in direct line of fire. It is also to be further appreciated that those
components may be reinforced with additional ballistic protection if necessary.



.- 12 - The process of adjusting the inter-distance between a nunbers of
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firing practice sessions is described hereinafter, with reference to
Figures 8a and 8b. As an exanple, FigurelBa shows five target trolleys
1022, 1024 (which includes four slave target 5 trolleys 1022 and the
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Fange appreciated that regardless
of any number of target trolleys 1022, 1024 to be deployed for a firing practice

session, the master target trolley 1024 needs to be included in the deployed
target trolleys 1022, 1024, since the entire trolleys system 102 is driven by virtue
of coupling the master target trolley 1024 to the drive unit 104, as afore

35 described with reference to Figure 1. Thereafter, the three. configured target



According to an exanple for purpose of illustration, the wdth of the
ten-1ane shooting range is approximately 30 netres |long, and the w dth of
each 15 correspondi ng shooting |lane is thus approximtely 3 nmetres |ong;
in other words, a total of ten target trdbleys 1022, 1024 are to be
deployed in this instance. Wen the ten-1lane shooting range is subsequently
to be reconfigured into seven-lanes, (by only deploying a total of seven

~target trol trefeysl 0822, 1024 whitheoRWoficWRIed WY Slalk Q8RR t}d?leglg'elo2ecaur]da§[hgs  he

faunctionalit] gvided, thr h the,K RCC 110 20accordi ngly reca
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target boar
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flippi waf. the t t b 4 I ndi cat d sh

down’ of t he Y dp UnarBEt era0aT (han 1Ko More SReFikkaba SRS keaRIOUHO e, | n
add: tij_on, t feetelemrgpicaly stdhrsted @Qakl §9a ﬂﬁgg@ghﬁofr‘]jsfbﬂﬁ%“i%@%@fbyumet Systéhd

i ncl udi ng, : t r _m nut urthernore, the target system
100 al | ows %%ﬁ?‘b%%g%ﬁ{ gHel %ﬁ%td?yﬁéerac@)&)etf’a'?"?Vé"na St Fodurraetsic ymis. ¢ br get
boards 406 witj teeappaieni thakldlysqupagadiostmbére ofithe 18MtIREEHLfhk Rt 0k 9026 0

accomodat e._si pul > tion, of nove t el eration, and target
exposur 20? Icna?]pgérjtpitegﬁéfrgrg:a‘ eﬁ%?k"’ﬁﬂ&”s\?@%ﬁﬁ@dés@é%or@zéfﬁrﬁd”"ta%tSFQfHQQ\,hen
hit" mode eatdaan aftar beingatepleyqur algngitng rajl SEPRNLES iMBESshobling Tardde. -

According to an example for purpose of illustration, the width of the ten-lane

shooting range is approximately 30 metres long, and the width of each

15 corresponding shooting lane is thus approximately 3 metres long; in other words,

a total of ten target trolleys 1022, 1024 are to be deployed in this instance.

When the ten-lane shooting range is subsequently to be reconfigured into seven-

~lanes, (by only deploying a total of seven target trolleys 1022, 1024), the

software intelligence in the functionalities provided through the RCC 110

20  accordingly recalculates the new width of each corresponding shooting lane to
be now approximately 4 metres long.

Advantages of the target system 100 include providing support for a wide range
of target commands in relation to movement/type of the target board 4086,
25 - including configurability for both 2D and 3D targets, moving left/right, moving
slower/faster, stopping at a specified position, flipping up of the target boards
406 (to indicate a missed shot), flipping down of the target boards 406 (to
indicate a landed shot), and the like. In addition, the target system.100 also
supports hit counts of up to, and including, 1200 rounds/hits per minute.
30
Furthermore, the target system 100 allows action events including acceleration
and exposure of the target boards 406 to be individually programmable via the
RCC 110, and also to accommodate simultaneous execution of movement,
acceleration, and target exposure. In particular, the target system 100 support

35 an "action when hit” mode and an “alternative programming sequence” mode. In



.the "action when hit" node, the target system 100 is configurable to
support hit-fall, hit-bob, hit-honme, hit-end, and the |like. These are to
provi de support to satisfy the requirenent for the target board 406 to
automatically lower/fall when being hit-by-a shot, while the associ ated
target trolley 1022, 1024 continues to 5nove to a stopping position in
preparatlon for the next exposure run. On the other hand, in the
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enbodi ment uses five target trolleys 1022, 1024 for a ten-1lane shooting
range, it | e Ie s 1024, 1022 may be
depl oyed bggretgglgﬁﬁ?%eo%%%glt?%et%gg%ﬁ éranén%s sg;féq gga%S'P%@aly whi ch
may al so b@ §iegle dive ek 104ais lte@murleartesdrl\m)ltrma\eehre trotleyii bystémi he2 sihave

target tro f tin e need to pbe
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troll ey sysYsiem 109 ﬁW?oetthQYﬁ?éd agiministratirnty easily | agjuppahé dl@FanceaCh
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|ndependently drlven ts own drive uni
set of mul%fi ﬁﬂ tigg éa,r@estlgrqgmoqtm| neags, inogpich the target system 100 is installed.

30  Yet further, different types of target boards 406 may easily be used together with
the target system 100, and also the visible exposure time (which is related to a
cconfigured travelling speed of the trolleys system 102) of the mounted target
boards 406 may easily be varied as well, in order to effectively present and

simulate different kinds of shooting scenarios for the firers.
35



A51t.is also apparent that each |inkage rod 1026 nmay be configured to have
a non- adjustable length (i.e. fixed length), instead of having a

tel escopic configuration. Alternatively, each |linkage rod 1026 t hat
connects a pair of target trolleys 1022-15024 may be configured to have a
di fferent unique |length, such that the spaci ng between any one pair of
target trolleys 1022, 1024 is dissimlar. It is also 20 envisaged that the
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0

configurati tion to |l engt as 30 oppose
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conﬂect ed ton dheisingle iraiy subpsrécl@lﬁdaaxth rtﬁilltzyséiy@%?ﬁt?)ﬁ ASVing P WMEster! ¢ g;)’é?' ch
each 35seco V. | e |'i near non ear

confi gur ed, ﬂ?&?ery 156294 dgﬂeéﬁﬁiaﬁée%@'}“ﬁé}rg’ﬁﬁcqyf'FSCO‘M%@G@Gdm'ta?p“a@pﬂll%aowdﬂd I'n
this vari atfodts, owmeehoivinnfipleasiget tanget treyeys1@d. 1024, in operation, nay

then in approaching the end of the rail support 105 be configured to
further nove along any one of the secondary rail support, as configured by

the systiem laindlad stppatent tbét édnh nm«a@etroayﬂize%&?fbe onf] @hr@d Loeﬁg\?et ¥RhY:
with refer eébﬁl?s %ge 108 t‘ﬂf Pzé d exar’g) g , chan e dep oynment
fromfive t f rolﬁ’ 18% ed¢aq Akhayipg @ ﬁ?ﬁcﬁelcmmlguwlon
sessi on) t(Ntemlfl@tB/eﬂ)ar&ﬁ?h ltnklbbefpd 1DQ82haﬂ@é’rﬂwe(cié)é ﬁé“ﬁoﬁfé?&é’t%éll nl% 2
practice seﬁ)%qﬁg ﬁ%%?gn X Vthe ui red ave target F
1022 from tha 10°¥ P&l ey stt Fo2d emn 14 Q’}WBI Whatﬂ'jahﬂiel Wodlgstance
bet ween t h@eﬁwmmyednslmneof aa@ett trallelyk ey 21 024 ¢ idbimiigum; qgwcg,so
t hereaf fer JAONLRgY Y @S,ﬁﬁgag g af ggt boar?g 406 to the target-d
posi ti on. Subseguen dp1'94° dpay, go ?gtg{eSPPB'PI%SﬂSOtI‘GMOFmWOE hen
be driven taéltﬁﬁngrtbsedteefmlstaece ibetwedn bbﬁceat kargeppolbysl GRe %'BQSIB HeSt ance
bet ween t hegy ke g nee et.t 1022, 1024 are adj ust e SO
that these 'gngf'%?é g rtn%pgbgt mgﬁ?% 8 t'fS@ﬂﬂ@éﬁP%%erﬂemWeaﬂohtrrmwadm theed to
t he firingmastefs targett h@lleyecoﬁmf mayngmpélagélycee@es%gﬁg kRoWR! Svitdfyss t he
system has t he nu r.of firing targets and
tKus firi F}écjﬂﬁo OIg?ég %'] é}%&g \M%rl)yfhegcontrol 3|gnaF to the respective slagve target
25 trolleys 1022, rather than using the wired Ethernet connections (i.e. cables).
Moreover, each target trolleys 1022, 1024 may be powered using battery packs
(e.q. lithium-ion batteries), rather than tapping power using power cables
through the main control box 106. Further, the rail support 105 may have a non-
linear arrangement (i.e. curvy/twisting configuration in relation to lengthwise), as
30 - opposed to the linear arrangement afore described. This may then enable the
target boards 406 to be displayed to the firers at various varying oblique angles
as the target trolleys 1022, 1024 move along curved sections of the non-linearly
arranged rail support 105. Yet further, the rail support 105 may also extendably
be connected to a plurality of secondary rail supports (not shown), in which each
35 secondary rail support may either be linearly or non-linearly configured,



| [ [ [ I bed in detail in the
20Wi l e the invention has been illustrated and descri ai |
drawi ngs and foregoi ng description, such illustration and description are

[ [ [ trictive; the
to be considered illustrative or exenplary, and not res ; the
invention is not limted to the disclosed6enbodi nents. Gther variations to

t he di scl osed enbodi nents can be understood and effected by those skilled

in the art in practising the clained 25invention. - 17 - Cains 1. A
target systetepboding shtiet $parifi@ngsds 6hgn LpliCMEHO MR {iHd Ogrlatlorb th%tn%ov"ﬁqach .

or_carrying respective target
ItOJalrJ:::;glt | E)r/olol e@gggﬁr'\%} gg%%y&}i of! 2RA"E'GAn 81&Yelden dn &ppRo thﬂ and iohkhege
rods at a plfeldetlmcm o8 wh soafimesd aotfﬂﬂhéﬁbh&lé@?%gf ah? oM SPthtehgecR)lnﬁE%J Ity

u a contr for novin
ol ural Pty ofil SR BeCRrbEfs Y fre wistam epnanpiserr of he ierobbssshem 100

respect i fe target obj ec;s to be trjzgdt as fl;:jngl g?;gggsl Sl](c)l >2<edThg t_?_[]get
Chrger syst Sor aronplEl TWnaRoPhes R Fiselaek alseimeas aremaiece! shansieabl e
4. The t ar gdeploymeamfgim Cfi\m marget Watlegs mmc,lh1624m(ﬁﬁeth'é0ﬁrét Sifirfy] SFEAREC
session) to three target trolleys 1022, 1024 (for the second firing practice
session), disconnecting the not required slave target trolleys 1022 from the
10 trolleys system 102 may instead involve adjusting distance between the two
unused slave target trolleys 1022 to a minimum, and thereafter moving the
associated target boards 406 to the target-down position. Subsequently, the
decoupled slave target trolleys 1022 may then be driven to an unused end
section of the rail support 105 and the distance between the remaining three
15 target trolleys 1022, 1024 are adjusted so that these remaining target trolleys
1022,1024 are deployed and aligned to the firing lanes for the second firing
practice session. In this way, the system has the flexibility of varying the number

of firing targets and thus, firing lanes.

20 While the invention has-been illustrated and described in detail in the drawings
and foregoing description, such illustration and description are to be considered
illustrative or exemplary, and not restrictive; the invention is not limited to the
disclosed embodiments. Other variations to the disclosed embodiments can be
understood and effected by those skilled in the art in practising the claimed

25  invention.



. arget systemof any preceding claim wherein the trolley support
‘EésTgeI}negr aryangenent. %. The target systemof any of clains 1 to 4%
wherein the trolley support has a non-linear arrangenent. 7. The targe |
system of claim6, wherein the non-Ilinear7arrangenent 25|npludef a curve
| engt hwi se arrangenent. 8. The target system of any precedi ng c_a|m309 The
wherein the trolley support has a generally I-shaped pross-sectlfn. f'
t arget syst ditaimhs any preceding claim further conprising a pIurﬁ |Ey o] t
secondary trolley supports coupled to the trolley support. 10.T F_ ar ge
systemof claim9, wherein each secondary trolley support has a |linear

: . t em of
ment Tor aAntangdtisystem torrastgsiebtrange, e systeht cotipfishfyt 96t sys
arrangemert o o h target '?rolle further comrprises an

adapter cont ' gur S PiMETish sPicRE b L Hot spbdincatrsresiivio eroehebisagesactb ect
between & t target trolfpypbasing ispacéafrofri ahdigoHRetted 36 agh lhleia FANGgP Pt 40N
whi ch is nof fQdetbirhindd diQRce:®
a trolley support to which the plurality of target trolleys is mounted; and
a controller for moving the plurality of target trolleys on the trolley support
to enable the respective target objects to be used as firing targets.

70

2. The target system of claim 1, wherein the predetermined distance is fixed.
3. The target system of claim 1, wherein the predetermined distance is
adjustable.

15
4. The target system of claim 3, wherein each linkage rod is telescopic.
5. The target system of any preceding claim, wherein the trolley support has

a linear arrangement.
20
6. The target system of any of claims 1 to 4, wherein the trolley support has

a non-linear arrangement.

7. The target system of claim 6, wherein the non-linear arrangement
25 includes a curved lengthwise arrangement.

8. The target system of any preceding claim, wherein the trolley support has

a generally I-shaped cross-section.

30 9. The target system of any preceding claim, further comprising a plurality of
secondary trolley supports coupled to the trolley support.

10. The target system of claim 9, wherein each secondary trolley support has
a linear arrangement or a non-linear arrangement.

35



.12. The target systemof claim 11, wherein the target objects are novabl e

It ' the collective
tween the target-up and target-down positions during
ﬁgvenent of thegplurality of target trolleys. 1013. The target system of any

preceding claim further conprising a seddnd plurality of target trolleys
and a second trolley support, wherein the second plurality of target
trolleys are configured to be collectively driven on t he second troIIey

Ehe alagest SHSEAMOOENR Bl FE@RE IS t
support. 1514, Th oo ?Aossérmv n;’zlfbfeural ?t 9} targe }[é(? #olley
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claim the mm@etammltmeweemm vaeteug P8siBbA &Y f.r‘i%’g deta?ﬁ a’TE h %@%ltild%her

t 16. The neth _
e TiLve vﬁﬁ%ﬁ p/%'cthr grnﬁgi{orﬁﬁ'&g{’%orbet ween target-up positions for firing

conpri ses Si t gt
! ositions mhlch are not for firing upon g
PO o act tr et P ity of target 23trolleys. 17. The

f the raI _ .
Ergt?hggl L?th?%'fm %E%V?"Sm I‘? B’rrf)? i ¥o&reinjthe ttrrgettaiectesmecmbvable
" di stances beatween t@mMTgef-up hedpbryaldown PbsitichO&trind Mld Efective movement

of the plurality of target trolleys.

70 13. - The target system of any preceding claim, further comprising a second
plurality of target trolleys and a second trolley support, wherein the second
plurality of target trolleys are configured to be collectively driven on the second
trolley support. -

15 14.  The target system of any preceding claims, wherein the controller is
configured to move the plurality of target trolleys collectively. '

15. A method of operating a target system of any preceding claim, the
method comprises:
20 moving the plurality of target trolleys collectively on the trolley support.

16.  The method of claim 15, further comprises moving the target objects

between target-up positions for firing upon, and target-down positions which are

not for firing upon during the collective movement of the plurality of target
25 trolleys.

17. - The method of claim 15 or 16, further comprises adjusting the respecth)e
distances between each of the plura_lity of target trolleys.



