
United States 
US 2014013891 6A1 

(19) 

(12) Patent Application Publication (10) Pub. No.: US 2014/0138916 A1 
Wright et al. (43) Pub. Date: May 22, 2014 

(54) EMERGENCY STOPPING SYSTEM FOR (60) Provisional application No. 61/425,708, filed on Dec. 
TARGET TROLLEYS 21, 2010. 

(71) Applicant: ACTION TARGET INC., Provo, UT 
(US) Publication Classification 

(72) Inventors: Tom Wright, Highland, UT (US); (51) Int. Cl. 
Ernest John, American Fork, UT (US); F41.9/02 (2006.01) 
David Bassett, Provo, UT (US); Dustin (52) U.S. Cl. 
Harding, Orem, UT (US); Mike Long, CPC ......................................... F41J 9/02 (2013.01) 
Fountain Green, UT (US) USPC .......................................................... 273/359 

(73) Assignee: ACTION TARGET INC., Provo, UT 
(US) (57) ABSTRACT 

21) Appl. No.: 14/076,012 (21) Appl. No 9 An emergency stopping system for track mounted movable 
(22) Filed: Nov. 8, 2013 targets used divergent cables to stop a target trolley which has 

O O not been otherwise stopped before coming to the end of a 
Related U.S. Application Data track. As the trolley passes over the diverging cables, the 

(63) Continuation of application No. 13/332.321, filed on cables are forced together, causing the trolley to dissipate 
Dec. 20, 2011, now Pat. No. 8,579,294. kinetic energy. 

18O 170 10 

90 

12O 

140 130 

40 80 

70 

  



Patent Application Publication May 22, 2014 Sheet 1 of 12 US 2014/O13891.6 A1 

7O 
11 O 10 

90 90 

s 

s 

s 
s 

s 

s 

s 

s 

2OB 

1 OO 

60 

50 50 

40 

FIG. 1 

  



Patent Application Publication May 22, 2014 Sheet 2 of 12 US 2014/O13891.6 A1 

70 11 O 

\ 8O 
W 2OA 

or-1\ || 

6O \ | - Nu-140 

13O & 120 



Patent Application Publication May 22, 2014 Sheet 3 of 12 US 2014/O13891.6 A1 

70 11 O 

90 

90 8O 

80 

2OA 
2OB 

130 

120 

14O 100 

|-- 
I ICI I 

50 6O 
EI I I 

60 

FIG. 3 

  



Patent Application Publication May 22, 2014 Sheet 4 of 12 US 2014/O13891.6 A1 

5 

S 

3. 

3. 

8 

O 
s 

  



G -61 

0/ 

US 2014/O13891.6 A1 

09 

08 

//09 09|| y!OZ || 

May 22, 2014 Sheet 5 of 12 

YT 

I 

Patent Application Publication 

07 

  



9 · 61 

0/ 

US 2014/O13891.6 A1 

year 

06 

SLD 

May 22, 2014 Sheet 6 of 12 

0 || ||****************----...………………--~~~~*** 

Patent Application Publication 

07 

  



Patent Application Publication May 22, 2014 Sheet 7 of 12 US 2014/O13891.6 A1 

190 

FIG. 7A 

  



Patent Application Publication May 22, 2014 Sheet 8 of 12 US 2014/O13891.6 A1 

210 

23O 

160 

23O 

190 130 

FIG. 7B 

  



Patent Application Publication May 22, 2014 Sheet 9 of 12 US 2014/O13891.6 A1 

160 

190 

190 

130 

23O 

23O 210 

FIG. 7C 



Patent Application Publication May 22, 2014 Sheet 10 of 12 US 2014/O13891.6 A1 

9 
e 

3. 

3. 

  



Patent Application Publication May 22, 2014 Sheet 11 of 12 US 2014/O13891.6 A1 

3. 

  



Patent Application Publication May 22, 2014 Sheet 12 of 12 US 2014/O13891.6 A1 

S 

8 OS.-1 s 

8 

o s s 1Nu-1 

S. 

-1 N-1 S.8 

  



US 2014/O 13891.6 A1 

EMERGENCY STOPPING SYSTEM FOR 
TARGET TROLLEYS 

PRIORITY 

0001. The present application claims the benefit of U.S. 
Provisional Application Ser. No. 61/425,708, filed Dec. 21, 
2010, which is herein incorporated by reference in its entirety. 

THE FIELD OF THE INVENTION 

0002 The present invention relates to track mounted bal 
listic targets. More specifically, the present invention relates 
to an emergency stopping system for stopping a track 
mounted target and preventing the target and carrying vehicle 
from exiting a designated portion of a track. 

BACKGROUND 

0003. In order for soldiers and the like to maintain the 
combat skills it is important that they regularly engage in 
training exercises. However, such training can also be time 
consuming and expensive. For example, when training for 
tank combat, there is considerable cost in fuel, targets, ammu 
nition and related materials. Additionally, the soldier's time 
and the amount of time which they occupy a training facility 
are important, as there may be a large number of soldiers who 
need to be trained on limited facilities. Thus, it is important 
that targets remain in an operational state, and that if a target 
is damaged or otherwise becomes non-operational the target 
can be quickly returned to an operational state. Preventing 
targets from becoming non-operational and allowing them to 
be quickly repaired and placed back into operation is advan 
tageous as it eliminates downtime at the training facility and 
reduces the operational costs of the target system. In some 
cases, time limits for repair and placing a target back to an 
operational state is part of a required performance specifica 
tion for a target system. 
0004 Large targets such as tank targets may include a 

trolley which moves on rails and a large target mounted to the 
trolley. These trolleys may weigh severalthousand pounds, as 
they carry a large target overhead, and must resist tipping over 
in wind storms and when moving along a track. These trolleys 
may travel at speeds of up to 40 miles per hour or faster to 
simulate a tank moving at full speed. While Such tank target 
systems usually include brakes, there are times when the 
brakes either fail or are insufficient to stop the trolley prior to 
the end of the track. 
0005. As the heavy trolley reaches the end of the tracks, it 

is important that it be stopped. In the case of a brake failure or 
too little stopping distance, the trolley can overrun or jump off 
the tracks. If the trolley jumps the tracks, a heavy lifting rig 
must be brought in and the trolley must be placed back on the 
tracks. The trolley may also be damaged and must be 
repaired. In either case, a significant delay is possible. 
0006. In some cases, to prevent arunaway trolley, sand has 
been placed around the end tracks to decelerate the trolley. 
While this may prevent the trolley from travelling well off the 
end of the tracks or damage to the trolley if it hits an abutment 
at the end of the tracks, the sand seems to get drawn in the 
wheels, etc. of the trolley and can delay redeployment of the 
trolley. Thus, once the trolley stops in the sand, a crew should 
go in and clean the sand out of the trolley. Even if cleaned, 
Some sand may remain and further damage the trolley during 
further exercises. Such cleaning wastes both time and man 
power. 
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0007 Thus there is a need for an emergency stopping 
mechanism for a trolley that avoids the contamination of the 
trolley, while keeping the trolley from running off the end of 
the tracks. 

SUMMARY OF THE INVENTION 

0008. It is an object of the present invention to provide an 
improved emergency stopping system for a trolley. 
0009. According to one aspect of the invention, a guide on 
the trolley engages a pair of diverging cables (or a looped 
diverging cable). As the trolley moves forward, the guide 
forces the cables together and energy and speed of the trolley 
is dissipated. The trolley is stopped by the cables. In some 
cases, the cables Snap. Even if the cables Snap, the energy 
expended to snap the cable reduces the speed of the trolley so 
that the trolley is much easier to stop and can be more easily 
kept on the track. 
0010. According to another aspect of the invention, a new 
cable or a new set of cables may be quickly replaced along the 
tracks. New cables may be restrung and tightened within a 
relatively short period of time. Often, the cables may be 
repaired within a few minutes. Thus, after an emergency 
stopping situation, the system may be quickly reset and the 
trolley put back into service with the emergency stopping 
system reset and ready for use. 
0011. According to another aspect of the invention, the 
cost of resetting the system may be minimal. Cable replace 
ment may be cheaper than cleaning or repairing a trolley or 
causing a heavy lifting rig to be called on site. Similarly, the 
cost of lost time using the target range may be significantly 
reduced. 
0012. According to another aspect of the invention, a trol 
ley with active drive wheels may be stopped. The trolley may 
engage one or more cables angled upward, converting for 
wardenergy into upward force. The trolley may then be lifted 
by the cables such that the drive wheel friction on the track 
may be reduced until the friction is insufficient to propel the 
trolley forward. 
0013 These and other aspects of the present invention are 
realized in an emergency stopping system for a trolley as 
shown and described in the following figures and related 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 Various embodiments of the present invention are 
shown and described in reference to the numbered drawings 
wherein: 
0015 FIG. 1 shows a top view of an emergency stopping 
system of the present invention; 
0016 FIG. 2 shows a top view of an emergency stopping 
system with a trolley before engagement with the system; 
0017 FIG. 3 shows a top view of an emergency stopping 
system with a trolley after engagement with the system; 
0018 FIG. 4 shows a side view of an emergency stopping 
system of the present invention; 
0019 FIG. 5 shows a side view of an emergency stopping 
system with a trolley after engagement with the system; 
0020 FIG. 6 shows a side view of an emergency stopping 
system with a tank target trolley after engagement with the 
system; 
0021 FIG.7A shows a perspective view of a cable engage 
ment member or guide of a trolley; 
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0022 FIG. 7B shows a side view of a cable engagement 
member of the present invention: 
0023 FIG. 7C shows a top view of the cable engagement 
member of FIG. 7B; 
0024 FIG. 8 shows a side view of an angled emergency 
stopping system of the present invention; 
0025 FIG. 9 shows a side view of an angled emergency 
stopping system with a trolley; and 
0026 FIG. 10 shows a side view of an angled emergency 
stopping system with a trolley. 
0027. It will be appreciated that the drawings are illustra 

tive and not limiting of the scope of the invention which is 
defined by the appended claims. The embodiments shown 
accomplish various aspects and objects of the invention. It is 
appreciated that it is not possible to clearly show each element 
and aspect of the invention in a single figure, and as such, 
multiple figures are presented to separately illustrate the Vari 
ous details of the invention in greater clarity. Similarly, not 
every embodiment need accomplish all advantages of the 
present invention. 

DETAILED DESCRIPTION 

0028. The invention and accompanying drawings will 
now be discussed in reference to the numerals provided 
therein so as to enable one skilled in the art to practice the 
present invention. The drawings and descriptions are exem 
plary of various aspects of the invention and are not intended 
to narrow the scope of the appended claims. 
0029. In FIG.'s 1 to 3, top view of an emergency stopping 
system, generally indicated at 10, is shown. The emergency 
stopping system allows a trolley 120 (FIGS. 2 and 3) to be 
stopped or significantly decelerated by forced engagement 
with two diverging cable segments 20A, 20B (sometimes 
simply referred to as cables). The trolley, as it slides towards 
the end of the track 40, engages the cable segments 20A, 20B 
and forces them towards each other. By forcing the cables 
together, a significant amount of kinetic energy may be dis 
sipated in friction as well as through the forced stretching of 
the cable segments. The cable segments may diverge from an 
imaginary central line 30 along the track 40. As discussed 
herein, the cable segments may be two portions of a single 
cable or two separate cables Likewise, a plurality of cables 
could be used to form opposing cable segments. 
0030 Turning now specifically to FIG. 1, a top view of an 
emergency stopping system 10 is shown. The system may be 
placed adjacent the end of a track, generally indicated at 40, 
which may have rails 50 and ties 60. A pair of cable segments 
20A, 20B may be placed such that they are spaced apart near 
the end of the track, generally indicated at 70, and converge 
towards each other near a point farther away from the end of 
the track. The cables may be supported by posts 80 to space 
the cables upwardly away from the track. 
0031. In one embodiment, cable segments are supported 
by the reinforced posts or anchors 80 and attached to a loca 
tion adjacent to the end of the track at tie downs or cable end 
mounts 90. This may allow the reinforced posts 80 to carry 
forces directed inwardly toward the track, while leaving the 
forces along the direction of the track to be concentrated at the 
tie downs 90. Away from the end of the track 70, the cable 
segments 20A, 20B may converge at a central tie down 100 or 
anchor, or a plurality of tie downs disposed adjacent one 
another. The cable segments 20A, 20B are often attached 
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adjacent a central anchor point 100 which is located along the 
track away from the end of the track 70 and the support posts 
80. 

0032. Often, the center anchor point 100 is located 
between 10 and 60 feet away from the track. Where heavy 
target trolleys are used, the center anchor point 100 is often 
located about 50 feet away from the end of the track 70 and 
from the cable end mounts 90. The track rails 50 are often 
about 3 feet apart. An acute angle is thus formed between the 
cable segments 20A, 20B. This angle may often be between 2 
and 20 degrees. Where heavy target trolleys are used, the 
angle between the cable segments 20A, 20B is often about 3.5 
degrees. According to one embodiment, the center cable 
mount 100 is located to hold the associated end of the cable 
segments 20A, 20B about 4 inches below the surface of the 
track rails 50 and the cable end mounts 90 or support posts 80 
are positioned to hold the cable segments about 8 inches 
above the top of the track rails 50. Thus, for a heavy target 
trolley, the cable segments 20A, 20B are about 50 feet long 
and raise up about 1 foot between the center cable mount 100 
and the cable end mounts 90 or support posts 80. This par 
ticular configuration of having long cables disposed at a nar 
row included angle relative to each other and disposed at a 
gradual incline relative to the track has been found effective in 
stopping heavy target trolleys without damage to the trolley or 
the track. 

0033. In addition to cable segments 20A, 20B, there may 
be a bumper 110 at or near the end of the track 40. Bumpers 
110 are reasonably effective at slow speeds, for example 
below 10 miles per hour and more preferably below 5 miles 
per hour. However, if the trolley is traveling at a much higher 
velocity, the trolley, the bumperor both may be damaged on 
impact. This causes much more damage and requires more 
time to repair. Thus, it is highly desirable to substantially 
reduce the velocity of the trolley prior to any impact with the 
bumper 110. 
0034 Turning now to FIGS. 2 and 3, a top view of the 
emergency stopping system 10 with a trolley 120 before and 
after engagement with the system 10 is shown. In FIG. 2, a 
trolley 120 with a cable engagement member or guide mem 
ber 130 approaches the emergency stopping system 10. The 
engagement member or guide 130 may be placed at a slightly 
elevated height relative to the central tie down 100, such that 
the engagement member 130 may pass over the central tie 
down 100 and engage the cables 20A, 20B with sidewalls 190 
(FIG. 7) which extend downwardly from the trolley 120. The 
cables 20A 20B, tie downs 90, central tie down 100 and 
engagement member 130 may be placed such that the cables 
20A, 20B have a central passage available under the trolley 
120. 

0035. The cable engagement member 130 may be formed 
to resemble an inverted “U” shape, defining a slot formed 
between an upper Surface and two downwardly extending 
side walls. The cable segments 20A, 20B are channeled 
between the sidewalls and into the “U” shape to stop a trolley. 
More preferably, the downwardly extending sidewalls may 
taper inwardly somewhat as is shown in FIG. 7, so that the 
cable engaging slot defined by the engagement member is 
narrower at the open bottom of the slot and wider at the 
enclosed top of the slot. This shape keeps the cable segments 
captive in the slot and reduces the likelihood that the cable 
segments jump out of the slot when a trolley is being stopped 
by the cable segments. The cable engagement member 130 
may be positioned so that the central cable anchor 100 passes 
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through the slot and between the sidewalls, allowing the cable 
engagement member to pass over the cable anchor 100 and 
engage the cable segments 20A, 20B. 
0036. In FIG. 3, the engagement member 130 engages the 
cables 20A 20B and forces the cables together, as indicated at 
140, as the trolley 120 moves toward the end of the track 40. 
The further the engagement member 130 advances along the 
cables, the more force is applied to draw the cables toward 
one another. A significant amount of energy is dissipated in 
friction and in bending or stretching the cables. In forcing the 
cables together, the cables 20A, 20B may be significantly 
stretched and eventually break. The stretching and/or break 
ing of the cables 20A, 20B dissipates the kinetic energy of the 
trolley 120, reducing its velocity. Depending on the initial 
speed of the trolley 120, the trolley 120 may be stopped while 
engaging the cables 20A20B or, in the case of cable breakage, 
by the bumper 110. Trolleys moving at a low speed may be 
stopped by the cables withoutbreaking the cables. Trolleys 
moving faster may break the cables and stop against the 
bumper. This is advantageous as the cables dissipate suffi 
cient energy that the trolley may be stopped by the bumper 
without breaking the bumperor the trolley. 
0037. Many training procedures are conducted with trol 
leys which move quickly and which are self-powered. Occa 
sionally, these trolleys will not stop at a designated location 
due to brake failure or a control malfunction. These trolleys 
require a significant amount of work to stop the trolley and 
prevent damage to the trolley or track. While the present 
system uses disposable cables, it prevents damage to the 
trolley and track. The cables are significantly less expensive 
and can be replaced much more quickly than repairing a 
trolley or track or placing a trolley back onto the track after 
Such a problem. 
0038. The system 10 may gradually increase the dissipa 
tion of kinetic energy. Near the central tie down(s) 100, the 
resistance of the cable segments 20A, 20B to being pushed 
together is smaller than near the reinforced posts 80. As the 
trolley 120 passes closer to the reinforced posts 80, more 
kinetic energy is dissipated inforcing the cables together 140. 
Thus a trolley 120 with a slow speed entering the emergency 
stopping system 10 may be more gently stopped than atrolley 
120 with a greater speed. Either way, however, increasing 
resistance is applied to stop the trolley so as to provide a 
gradual deceleration as compared to simply impacting the 
bumper. This lowers the initial deceleration force and gradu 
ally increases the force and as such lessens the likelihood of 
damage to either the trolley 120 or the bumper 110 and also 
reduces the risk of damage to the target on the trolley. 
0039. The stopping forces which the emergency stopping 
system 10 applies to the trolley 120 may be adjusted by 
adjusting the width between the reinforced posts 80 and the 
distance between the reinforced posts 80 and the central tie 
down 100. Alonger distance between the support posts 80 and 
the central attachment point 100 will stop a trolley more 
gradually. The stopping forces of the emergency stopping 
system may also be adjusted by selecting the cables 20A 20B 
composition, type, braid, strength, stretching ability and other 
cable attributes. For example, a thicker cable made of a less 
stretchable material will tend to stop the trolley more abruptly 
or break, than will a thinner, more stretchable cable. While it 
is currently anticipated using 4 inch to /2 inch steel cables, 
those skilled in the art will appreciate that a variety of differ 
ent sizes and materials may be used. 
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0040 Turning now to FIG.4, a side view of an emergency 
stopping system 10 is shown. The emergency stopping sys 
tem may include the rails 50 and ties 60 of a track which 
carries the target trolley, cables 20A 20B, tie downs 90, cen 
tral tie down 100, and reinforced posts 80. It can be seen how 
the central cable mounting location 100 and the support posts 
80 elevate the cables 20A, 20B above the track rails 50. This 
allows the trolley mounted engagement member 130 to more 
easily and more reliably engage the cables 20A, 20B. 
0041 Turning now to FIG. 5, a side view of an emergency 
stopping system 10 with a trolley 120 after engagement with 
the system 10 is shown. The trolley 120 includes an engage 
ment member 130 disposed at about the height of the cables 
20A 20B so that the cables are captured in the channel formed 
in the engagement member (as shown in FIG. 7). The trolley 
underside 150 is configured to allow the center mount 100 and 
the cables 20A, 20B to pass underneath the trolley. 
0042 Turning now to FIG. 6, a side view of an emergency 
stopping system 10 is shown. The trolley 120 is shown after 
engagement with the cables 20A, 20B. The trolley 120 is 
shown with a tank target 170 attached thereto. Commonly, a 
support structure 180 is used to support the target 170. 
Although the target 170 is not shown in all figures, the other 
figures are understood to include Such a target. The target is 
used to simulate large vehicles and objects for ballistic train 
ing. The targets 170 are commonly used for target practice 
with larger weapons which are capable of attacking a tank. 
Thus, the targets 170 and trolleys 120 carry significant weight 
and momentum. The trolley 120 and target 170 are shown 
after passing over the center cable mount 100 due to an 
uncontrolled stop. The target mounted engagement member 
130 has passed over the center mount 100 and has engaged the 
cables 20A, 20B. As such, the engagement member 130 is 
pinching the cables 20A, 20B together, resulting in friction 
and dissipating the trolley energy. By reducing the kinetic 
energy ofteh trolley 120 gradually, the trolley 120 may be 
kept on the track 50 in situations where other stopping meth 
ods may have caused the trolley to jump the track, tip over or 
cartwheel over. By keeping on the track 50, a call to a heavy 
lifter may be avoided which may result in delay. 
0043 Turning now to FIG. 7A, a perspective view of the 
cable engagement member 130 is shown. The cable engage 
ment member 130 is generally shaped as an upside down “U” 
shaped channel, having sidewalls 190 extending downwardly 
from an upper surface 160. The sidewalls 190 may be bent 
inwardly or otherwise formed so that they are closer to each 
other at the bottom of the channel than at the top of the 
channel. This causes the cables to engage the channel near the 
upper surface 160 due to the tension in the cables. The cables 
thus engage the channel in or near the corners 200 of the 
engagement member 130. Thus, the cables 20A 20B may be 
reliably contained within the engagement member 130 while 
leaving the bottom of the channel open to pass over the center 
mount 100 and thereby engage the cables. The engagement 
member 130 also aids in centering the trolley over the cables 
20A 20B which may reduce the risk of slipping off the cables 
20A 20B. The engagement member 130 also encourages the 
trolley to stay on the track 50. Thus the risk of a trolley 120 
derailing may be further reduced. 
0044 Turning now to FIGS. 7B and 7C, top and end views 
of another cable engagement member 130 is shown. The 
cable engagement member 130 has an upper surface 160 and 
sidewalls 190 which define a square or a 'U' shaped channel 
210. The channel 210 is about 4 inches wide. The sidewalls 
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190 flare open to about a 6 inch width at the front of the 
channel 210, as indicated at 230. The upper surface 160 may 
be similarly flared open. This creates a channel front opening 
which is larger in size than the channel itself and also creates 
angled walls leading into the channel 210. This helps to guide 
the cable segments 20A, 20B into the channel and can also 
provide a more gentle forward edge for contacting the cable 
segments to reduce the damage to the cable segments. 
0045 Turning now to FIGS. 8 and 9 another embodiment 
of the emergency stopping system 10 is shown. In some cases, 
the trolley 120 may fail such that powered drive wheels 220 
are locked on. Thus, it may be necessary to reduce the friction 
between the drive wheels 220 and the track 50 in order to stop 
the trolley 120. This may be separate from or in conjunction 
with stopping a significant amount of forwards momentum as 
discussed above. 

0046. The cables 20A, 20B are positioned with an upward 
angle. This may be accomplished by elevating the Support 
posts 80 and the cable end anchors 90 while leaving the center 
mount 100 close to the track. The upward angle causes the 
trolley 120 to lift off of the track as it slows down, removing 
the drive wheels from contact with the track or reducing the 
drive force of the drive wheels to the point where they no 
longer are capable of pushing the trolley 120 forwards. The 
upward force on the trolley 120 exerted by the cables 20A, 
20B may cause the trolley 120 to be lifted from the tracks 
starting with the closest wheels. If the closest wheels are the 
drive wheels, this alone may be sufficient to slow the trolley to 
a stop. If the drive wheels are still pushing the trolling for 
ward, it may take until both sets of wheels have been lifted off 
the track before the trolley slows sufficiently. Even if the drive 
wheels are not completely lifted off of the track, any further 
forward movement of the trolley 120 will further reduce the 
weight of the trolley on the track and reduce the friction 
between the wheels and the track until the drive wheels are no 
longer able to push the trolley. 
0047. In FIG. 9, the trolley 120 is also shown. When a 
trolley 120 encounters the angled cables 20A, 20B, some of 
the trolley's momentum will be converted into lifting the 
trolley as well as being dissipated into friction and stretching 
the cables down and together. Where the trolley 120 has 
powered drive wheels 220, the trolley 120 may eventually 
stop when the drive wheels 220 lack enough friction on the 
track 50 to further move the trolley 120. In some cases, the 
drive wheels 220 of the trolley may be lifted off of the track as 
shown in FIG. 9. In other cases, the drive wheels 220 may 
remain in contact with the track but lack sufficient friction to 
move the trolley. Thus, a trolley 120 may be stopped, even 
where the trolley has powered drive wheels 220 which will 
not stop and continue to try to move the trolley off of the track. 
0048 FIG. 10 shows an embodiment similar to FIG.9 and 
similar to the previous figures. For clarity, not all structures in 
FIG. 10 have been labeled with a reference number or dis 
cussed explicitly. The device of FIG. 10 includes all of the 
previous structures and details even where not specifically 
discussed except where explicitly stated to the contrary. FIG. 
10 shows a stopping system 10 which slopes upwardly similar 
to FIG.9. The cables 20A, 20B are attached at a center cable 
mount 100. The center cable mount 100 is near the level of the 
track, and may be positioned such that the ends of the cables 
20A, 20B adjacent the center mount are positioned about 4 
inches below the top surface of the track rails 50 as shown. 
The other ends of the cables 20A, 20B are positioned higher 
by the end mounts 90 and support posts 80, causing the cables 
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20A, 20B to slope upwardly away from the surface of the 
track rails 50 when moving towards the end of the track 70. 
The cable engagement member 130 engages the cables as 
previously discussed. 
0049. The target trolley 120 also has lower retaining 
wheels 240 which are attached to the trolley and positioned 
below the track rails 50. These lower retaining wheels 240 
may be positioned Such that there is a small gap of an inch or 
two inches between the lower wheels 240 and the track rails 
50. During normal operation, the lower retaining wheels 240 
prevent the trolley 120 from tipping over as they engage the 
bottom of the track rails 50 if the trolley begins to tip over. 
When the target trolley 120 passes over the venter cable 
mount 100, the cable engagement member 130 engages the 
cables 20A, 20B as has been discussed. Since the cables 20A, 
20B slope upwardly towards the end of the track 70, the front 
end of the trolley 120 may be lifted off of the track slightly as 
is shown. This can be advantageous in stopping the trolley 
where the front wheels are powered and are malfunctioning; 
continuing to drive the trolley towards the end of the track. 
The lower retaining wheels 240 will engage the track rails 50 
and only allow the end of the target trolley 120 to lift up an 
inch or two. Continued forward motion of the trolley towards 
the end of the track 70 will increase the tension in the cables 
as the cables are pushed downwardly towards the track in 
addition to being pushed inwardly towards each other by the 
cable engagement member 130. This increases the likelihood 
that the target trolley is stopped without coming off of the 
track. 

0050. While the system has been discussed in the sense of 
two diverging cables 20A 20B, more diverging cables are 
considered. For example, two cables may be used on each 
side, each cable having a slight elevation, but a similar width. 
0051. In another embodiment, an emergency stopping sys 
tem may be used which has two sets of cables in series. The 
trolley may engage a first emergency stopping system. If the 
first system does not stop the trolley within a desired distance, 
the trolley may then engage a second emergency stopping 
system. In Such a configuration, a first set of diverging cables 
20A, 20B may be attached to a track as discussed above. A 
second set of cables 20A, 20B may be attached to the track as 
discussed above, but displaced several feet further towards 
the end of the track relative to the first set of cables. If the 
trolley 120 is not completely stopped by the first set of cables 
(typically when these cables break), the trolley will then 
engage the second set of cables with significantly reduced 
speed and will be more easily stopped by the second set of 
cables. This may be useful where a trolley is quite large or 
heavy. Using two sets of cable stopping systems allows a 
trolley to be stopped more gradually than when using a single 
cable stopping system with larger cables. 
0.052 There is thus disclosed an improved emergency 
stopping system for a trolley. It will be appreciated that 
numerous changes may be made to the present invention 
without departing from the scope of the claims. 

1.-21. (canceled) 
22. A target system comprising: 
a track, the track having a first rail and a second rail sepa 

rated from the first rail; 
a first cable portion extending from a first position between 

the first rail and the second rail outwardly toward the first 
rail; 
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a second cable portion extending from a first position 
between the first rail and the second rail outwardly 
toward the second rail 

a target trolley Supported on the track and movable on the 
track; and 

a cable engagement member attached to the target trolley; 
and 

wherein moving the target trolley towards the first cable 
portion and the second cable portion and past the first 
position causes the cable engagement member to engage 
the first cable and the second cable and force the first and 
second cables together to thereby stop the target trolley. 

23. The target system of claim 23, wherein the first cable 
portion and second cable portion form an acute angle ther 
ebetween. 

24. The target system of claim 23, wherein said acute angle 
is between about 2 and 20 degrees. 

25. The target system of claim 22, further comprising a 
cable mount and wherein the first cable portion and second 
cable portion slope upwardly from the first position as the first 
cable portion and the second cable portion extent outwardly 
toward the first rail and the second rail respectively. 

26. The target system of claim 22, wherein the track has a 
first end and further comprising a bumper disposed adjacent 
the first end of the track, and wherein the trolley contacts the 
bumper after engagement with the first and second cables 
portions. 

27. The system of claim 22, wherein the cable engagement 
member forms a channel extending downwardly from the 
target trolley. 

28. The system of claim 27, wherein the cable engagement 
member passes over the center cable mount and engages the 
first cable portion and the second cable portion such that the 
first cable and second cable are located in the channel. 

29. The system of claim 27, wherein the channel has and 
end wall connected to two sidewalls and wherein the side 
walls are disposed at an angle Such that the channel is nar 
rower near an opening formed between the sidewalls and is 
wider near the end wall. 

30. The system of claim 22, wherein the first cable portion 
and the second cable portion slope upwardly away from the 
first position so that the first cable portion and the second 
cable portion lift the target trolley off of the track as the trolley 
moves along the cables past the first position. 

31. The system of claim 22, wherein the first cable portion 
and the second cable portion are formed by a single cable. 

32. The target system of claim 22, wherein the first cable 
portion extends over the first rail and wherein the second 
cable portion extends over the second rail as the first cable 
portion and the second cable portion extend away from the 
first position. 

33. A target system comprising: 
a track having a first rail and a second rail, the track termi 

nating at a first end; 
a target disposed above the track so as to move along the 

track; 
a first cable portion having a first end which is anchored 

adjacent to the track between the first rail and the second 
rail and a distance away from the first end of the track 
and a second end mounted adjacent the first rail, the 
second end of the first cable portion being mounted at a 
position closer to the first end of the track then is the first 
end of the first cable portion; 
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a second cable portion having a first end which is anchored 
adjacent to the track between the first rail and the second 
rail adjacent the first end of the first cable, the second 
cable having a second end mounted adjacent the second 
rail, the second end of the second cable portion being 
mounted at a position closer to the first end of the track 
than is the first end of the second cable portion; 

a cable engagement member attached to the target; and 
wherein the cable engagement member engages the first 

cable portion and the second cable portion as the target 
moves towards the first end of the track to thereby bring 
the target to a stop. 

34. The system of claim 33, wherein the first cable portion 
and the second cable portion form an acute angle therebe 
tWeen. 

35. The system of claim 34, wherein the acute angle is 
between about 2 and 20 degrees. 

36. The system of claim 33, wherein the first cable portion 
and second cable portion have a length which is about 15 
times a distance between the track first rail and second rail. 

37. The system of claim33, wherein the first end of the first 
cable portion and the first end of the second cable portion are 
mounted to a center cable mount disposed between the first 
rail and the second rail and wherein the center cable mount is 
disposed a distance away from the first end of the track so that 
the first cable portion and the second cable portion are dis 
posed at an acute angle relative to each other. 

38. The system of claim33, wherein the first end of the first 
cable portion and the first end of the second cable portion are 
anchored closer to the surface of the track as viewed horizon 
tally and wherein the second end of the first cable portion and 
the second end of the second cable portion are mounted above 
the surface of the track as viewed horizontally to a greater 
degree that the first end of the first cable portion and the first 
end of the second cable portion so that the cables slope 
upwardly. 

39. The system of claim 38, wherein the target is carried by 
a trolley which has wheels which roll along the track and 
wherein the moving the cable engagement member along the 
first cable portion and second cable portion towards the sec 
ond ends of the first cable portion and the second cable por 
tions lifts at least some of the wheels off the track. 

40. The system of claim39, wherein the cable engagement 
member defines a channel extending downwardly away from 
the bottom of the trolley and wherein the cable engagement 
member passes over the first ends of the first cable portion and 
second cable portion and engages the first cable portion and 
second cable portion to hold the first cable portion and second 
cable portion within the channel. 

41. The system of claim 40, wherein further movement of 
the trolley towards the first end of the track maintains the first 
cable portion and second cable portion in the channel and 
pulls the first cable portion and second cable portion towards 
each other. 

42. The system of claim 33, wherein the target is mounted 
to a target carrying trolley, the trolley having wheels which 
ride on the first rail and second rail to move the target along 
the track. 

43. The system of claim 33, wherein the target further 
comprises a lower retaining member extending below the 
track which stops the target from lifting upwardly due to 
contact with the first and second cables. 
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