Preliminary Report Independent Test of The
020/20 RuBee Shot CounterO

The National Training Center (NTC) for Department of Energy
Kirkland Air Force Base

September®and 1@ 2009

Summary: Fourweapons were tested over course of two days 468 total rounds were fired
during the tests. The formal test protocol included, four M4 Al Carbines, 10 mechanical cycles,
10-12 single shots, and two sets of 28 rounds in full auto mode. The tests were carried out by an
independent employee from tBbe®E, (Mr. BradClaridgg a well known weapons expert,

responsible for alDoE US weapons training at the NTRIr Claridgepicked the four M4 Al

carbines from the 100 available M4Os, and executed all testing. Digital waveforms from the
embedded accelerometer were collected for all rounds and events and stisdxde®s

Weapons Waveform Database (both fired live rounds and mechanical cycle events).

Results: The 20/20 Shot Counter had 100% correct detection of all active rounds and detected 2
false positive manual cycles out of 40 events (Total 266 rounds and 306 total events or 99.35%

total accuracy.
Visible Assets, Inc.
195 Bunker Hill Ave.
Stratham, NH 03885
617-395-7601



Protocol

1. 10 mechanical cycles
2. 10 -12 single rounds
3. 2x 28 round full auto (56 total rounds)

Four M40s

SN: A0208475 - M4 less than 2 years old, around 3-5K shots fired
SN: A0196616 - M4 less than 2 years old, around 3-5K shots fired
SN: A0196614 - M4 less than 2 years old, around 3-5K shots fired
SN: A0208476 - M4 less than 2 years old, never shot, brand new



2.25

Minutes

- ot g

-'.:.. -P. o J #.H -

2.25
Minutes
Summary of  Shots 3 Mechanical Cycle A0196614
No Selector Top real time capture of rounds register
Count. 315 Middle, signalvs time
Range

Bottom total count at end



3.0

Minutes

Tma&ﬂ#:f,fm P

3.0
Minutes
Single Shot Mode A0196614
No Selector Top; real time capture of rounds register
Count 616 Middle; signalvs time

Range 12

Bottom: total count at end



2.50

Minutes

2.50
Minutes
. f o s Full Auto A0196614
ummary o ots . ]
Tt which © are mics Top real time capture of rounds register
otal cases or wnic are missing . . .
Count 371 Middle, signalvs time
Range 56

Bottom total count at end



Scope and RuBee Counting Examples

Magazine 1 28 Rounds. Image of
Digital Scope Shows 28 Peaks

Magazine 2 28 Rounds. Image of
Digital Scope Shows 28 Peaks

RuBee Shot Counter Output Image of
PC Screen Shows Total 56 Rounds.
Read through wireless real time IEEE
1902.1 link to weapon.

Screen Grabs from unedited video, for two 28 round auto mode tests for M4 Serial Number
A0196614. Lower screen is read out of shot counter. All shots were verified at site with
video capture of actual shots as well as digital scope of the accelerometer. Unedited Videos

of all four weapons may be seeww.rubee.confNTC



Digital Waveform Output Examples

Three sample single shot waveforms. All shots were manually verified by
shell count, and by manual waveform inspection. Raw output
(accelerometer voltage on Y axis, and time in seconds on X axis)



Digital Waveform Output Examples

Waveforms from a 28 round auto mode burst. Upper graph is raw data, lower graph is
output from shot counter, can see that second pulse is below threshold for first four
shots, and appears on shot number five in burst. The time between the first pulse (round

leaving weapon) and the second pulse (bolt hitting the rear stop) is key parameter for
health and performance of the of weapon.



Waveform Statistics Examples
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Top graph is rate of firings round number. First round is about 704 rounds per second
and last round in burst is 923 rounds per second. Middle graph shows interval between
P1 and PZsround number in seconds, and bottom graph is height e$ Ri2ind

number in MV from sensor. Red line is comparator level. Statistical summaries are
included on the right. First pulse P1 shows no amplitude trend.



Data Summary

Serial Manual Single Auto Percent
Number Cycle Shot Mode
A020847:< 10/0 10/10 56/56 100%
A019661¢ 10/0 10/10 56/56 100%
A0196614 10/0 12/12 56/56 100%
A020847¢ 10/2 10/10 56/56 100%
Totals 2 42 224 99.35%

Total Events 306
Total Rounds 266




