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1. Introduction 

On a gun range, site preparation and versatility are significant in conducting 
ballistic experiments. Aligning different target configurations while maintaining 
stability throughout testing is an infinite challenge. Various test results originate from 
specific guidelines to achieve solutions derived from target positioning. Occasionally, the 
positioning of the target may require getting attached to a unique structure or how it is 
fabricated for an experiment. The easiest way to cover that spectrum is to create a 
flexible, rigid structure that will accommodate the constant adjustments needed for 
satisfying multiple test requirements. The following showcases the versatile 
arrangements at Experimental Facility (EF) 14 that accommodate a wide variety of 
tests. 

2. Target Stand 

Figure 1 shows the original target stand, an adjustable table with vertical 
adjustments that range from 6 to 55 inches. The posts are all drilled with holes, on 
3-inch centers, for a 1-inch pin that can retain shims. The tabletop is slotted from 
side to side, enabling adjustments for The Ram or other obliquity stands, which 
allow compound obliquity (combining azimuth and elevation) targets. Figure 2 
shows shim placement for table alignment. 

 

Fig. 1 Original target stand 
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Fig. 2 Shim placement for target alignment 

Figure 3 shows the shim stock is made from half-inch rolled homogeneous armor 
steel plate. A 1-inch offset hole is drilled in the plate, designating the appropriate 
size shim by measuring the distance from the edge of the hole to the edge of the 
plate. Each set of plates is made in quarter-inch increments to cover the range that 
corresponds with the hole patterns drilled in the target stand’s corner posts. 
Carefully choose the proper sized shim that lines up the target’s hit point with the 
gun barrel’s line of sight. 
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Fig. 3 Shim layout 

3. The Ram 

Figure 4 shows The Ram mounted to the tabletop of the test stand and properly 
spaced to affix a target or mounting plate. The target is mounted and then set to the 
proper obliquity for testing using a forklift, a sling (properly rated for the estimated 
overall weight of the moveable parts), a battery-powered impact gun with socket, 
and three operators. A forklift is also used to adjust the table to match the shot line 
of the gun with the vertical and horizontal hit point on the target. The horizontal 
corrections made with the forklift can get quite challenging when trying to 
maneuver the stand between precise hit points. These procedures often require 
assistance from several personnel directing adjustments from several sides and can 
be time consuming. 
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Fig. 4 Target assembly on The Ram 

4. 4DOF Target Stand 

To make the alignment process more efficient, EF14 acquired an additional system 
for mounting targets: a new 4 degrees of freedom (4DOF) target stand. The 4DOF 
target stand is a universal target fixture, made by Aberdeen Test Center, that can be 
handled by two people, offers complex positioning of compound angles, and easily 
travels in all spatial directions. This target fixture rests on a Presto XL48-60 electric 
scissor lift that is rated for 6000 lb, is powered by 120 V, has a hand-controlled 
pendant for vertical travel, and is manually rolled horizontally on large, lubricated 
bearings. Accessing angles from 0° to 90° is done by simply loosening a couple of 
bolts that tighten around trunnions while the frame tilts to the desired measured 
pitch as determined with a digital inclinometer. Currently, the 4DOF supplements 
The Ram when program requirements allow. Figures 5 and 6 show the front and 
back, respectively, of the 4DOF target stand. 
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Fig. 5 Front view of the new 4DOF target stand 

 

Fig. 6 Rear view of the new 4DOF target stand 
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The window frame located on the face of the stand is where targets are fastened, as 
shown in Fig. 5. It conveniently accepts different sized targets by using a fabricated 
steel carrier plate that matches the hole patterns of the stand’s framework. The steps 
to mounting a target are simple: Place the target on the fabricated ledge and tilt 
backward until it is flush and lined up with the bolting holes of the window frame. 
This process is easily done with two people. Once the target is mounted to the stand, 
one person sights the gun to the hit point while the other sets the target to its precise 
point with the handheld pendant. 

5. Conclusion 

Target stands at EF14 have evolved to keep pace with increasing test sophistication. 
Additionally, the techniques used by EF14 personnel have enabled testing to 
become more efficient, versatile, and safer through improved target mounting and 
fixturing.   
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List of Symbols, Abbreviations, and Acronyms 

4DOF  4 degrees of freedom  

EF  Experimental Facility  
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