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1.0 INTRODUCTION

On June 10", 2005 Weir-Jones Engineering Consultants Ltd. (WJEC) was retained by
Opticom Technologies Inc. to perform a set of vibration tests on its Model CC-02-4.3 CCTV camera.
The primary objective in testing the camera was to verify its structural integrity. This was done by
subjecting the unit to the worst-case vibrational stresses expected in its application environment.

The testing consisted of vibrating the Model CC-02-4.3 CCTV camera in the two mutually
perpendicular axes in accordance with the profiles defined in Sections 4.9 of the SAE J1455 (August
1994) Standard and Method 514.5 of the MIL-STD-810F (January 2000) Standard. The testing of
the camera was performed on June 14" and 15", 2005.

2.0 VIBRATION PROFILES

The vibration testing of the Model CC-02-4.3 CCTV camera comprised of subjecting the unit
to the Sinusoidal profile as defined in Section 4.9 of the SAE J1455 (August 1994) Standard and to
the Random profile as defined in Method 514.5 of the MIL-STD-810F (January 2000) Standard. The
parameters of the Sinusoidal and Random profiles are summarized below with the graphical
representation of the Sinusoidal profile shown in Figure 1 and that of the Random profile shown in
Figure 2.

Sinusoidal (truck chassis-mounted)

Amplitude* - 2 G’s from 10 to 12 Hz
2.5G’s from 12 to 14 Hz
3 G’s from 14 to 16 Hz
3.5G’s from 16 to 18 Hz
4 G’s from 18 to 2,000 Hz

Sweeprate - 0.5 octave per minute

Duration - 180 minutes per axis for each axis. Unit to be operational as
intended during testing.

* the step function is intended to simulate the ramp-up from 10 to 20 Hz.

Random (Basic Transportation for U.S. Highway Truck)

Breakpoints - as per Figure 514.5C-1
10 Hz — 0.015 G*/Hz
40 Hz — 0.015 G*/Hz
500 Hz  — 0.00015 G*/Hz
Overall Gy, level of 1.04

Duration - 60 minutes is equivalent to 1,000 miles of travel. Unit is
recommended to be operational as intended during testing.
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Blue - Vibration profile
Red -  Upper and lower limits of frequency and acceleration (equivalent to £3dB)

Figure 1: Graphical plot of the SAE J1455 Sinusoidal vibration profile intended for equipment
to be mounted on truck chassis.

L. 48688

Blue - Vibration profile
Red - Upper and lower limits of frequency and amplitude (equivalent to +6dB)

Figure 2: Graphical plot of the MIL-STD-801F Random vibration profile (U.S. Highway
Truck). It should be noted that the amplitude shown in the plot has been reduced by
-9dB.
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3.0 VIBRATION TEST EQUIPMENT

The equipment required for the vibration tests was a shaker, a vibration controller and two
feedback accelerometers (see Figure 3). The specifications of the equipment used are as follows.

Shaker: Manufacturer: Ling Dynamic Systems (LDS)
Model: V722
Rated Force: 750 Ibf. rms (Random)
Frequency: 5 Hz - 4000 Hz
Maximum Displacement: 1 inch peak-to-peak
Maximum Velocity: 40 inch/sec peak
Maximum Acceleration: 50g rms (Random)
Maximum Payload: 220 1bs (total weight)
Driven by: LDS PA2000 2kW power amplifier
Controlled by: LDS DVC 4000 Mk3
Accelerometer: Manufacturer: PCB
Model: J357B01 (charge capacitance type)
Serial: 8968, 8969
Range: +1800 g

The vibration controller and feedback accelerometers were calibrated on March 21%, 2005 by
Ralco Inc. in North Haven, Connecticut, in compliance with ANSI/NCSL Z540-1 and traceable to
NIST. The calibration certificates of the controller and accelerometers are provided in Appendix 1.

Power amplifier

i

F “ :("\I | Vibration controller

Vibration shaker

Figure 3: Weir-Jones Engineering Consultants Ltd. vibration testing equipment. Note that the
direction of shaker movement is vertical.
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As the vibration shaker was designed to translate in the vertical direction only, a set of
Aluminum mounting fixtures were used to position the CCTV camera in its two mutually
perpendicular axes (Vertical and Transverse) as shown in Figures 4A and 4B.

Feedback accelerometers

Figure 4B:  Transverse orientation mounting of the CCTV camera.
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4.0 RESULTS
4.1 Sinusoidal Vibration Test
The graphical results of the Sinusoidal vibration tests for the Model CC-02-4.3 CCTV

camera are shown in Appendix 2 located in the back of this report. The interpretation of the lines
on each graphical result is as follows:

Line Colour Description
Red Frequency limits and
Upper and lower limits of acceleration.
Dark Blue Vibration profile.
Light Blue Shaker output as measured by the feedback accelerometers.

Based on the graphical results, it can be seen that the shaker outputs as measured by the
feedback accelerometers corresponded with the defined Sinusoidal vibration profiles within the
allowable tolerance specified by the SAE J1455 (August 1994) Standard. Because the Model CC-
02-4.3 CCTV camera was rigidly mounted onto the mounting fixtures during the various Sinusoidal
vibration tests, the camera was therefore subjected to the same vibration profiles as those generated
by the shaker.

The following observations with respect to the CCTV camera were made during and after
the tests:

. No physical damage to the housing of the camera was noticeable during or after the tests.

. No loose components within the camera were noticeable during or after the tests.

. No degradation in the quality of the video produced by the camera was noticeable during or
after the tests.

Therefore the Model CC-02-4.3 CCTV camera has passed the chassis-mounted Sinusoidal vibration
test in accordance with Section 4.9 of the SAE J1455 (August 1994) Standard.

4.2  Random Vibration Test
The graphical results of the Random vibration tests for the Model CC-02-4.3 CCTV camera

are shown in Appendix 3 located in the back of this report. The interpretation of the lines on each
graphical result is as follows:

Line Colour Description
Red Frequency limits and
Upper and lower limits of acceleration.
Dark Blue Vibration profile.
Light Blue Shaker output as measured by the feedback accelerometers.
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Based on the graphical results, it can be seen that the shaker outputs as measured by the
feedback accelerometers corresponded with the defined Random vibration profile within the
allowable tolerance specified by Method 514.5 of the MIL-STD-810F (January 2000) Standard.
Because the Model CC-02-4.3 CCTV camera was rigidly mounted onto the mounting fixtures
during the testing, the camera was therefore subjected to the same vibration profiles as those
generated by the shaker.

The following observations with respect to the CCTV camera were made during and after
the tests:

. No physical damage to the housing of the camera was noticeable during or after the tests.

. No loose components within the camera were noticeable during or after the tests.

. No degradation in the quality of the video produced by the camera was noticeable during or
after the tests.

Therefore the Model CC-02-4.3 CCTV camera has passed the U.S. Highway Truck Random
vibration test in accordance with Method 514.5 of the MIL-STD-810F (January 2000) Standard.
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APPENDIX 1: Calibration Certificates
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! RALCO,INC.
81 STATE STREET, NORTH HAVEN, CT. 06473

[RcErebmen] | | Tel. (203) 239-6558 Fax. (203) 239-6625 Test # (4377
. == | [l e : | ;

# 802 .01 Accelerometer Calibration Certificate Page ' of \
Customer: L D5 Teif + Meosoreo -/ froei~  Purchase Order # [ S 000055
Model# J 357 Bo| Juned Eapintingy Serial # F 96 &

Control # Mfg: PCB
Temp. =952 Deg.C/RH=_Z7356 % Calibration Date: 3/21/05

Reference Sensitivity 5. 1d Pc/G[ X J orMVIG[ 1

Point # Freguency (Hz.) Sensitivity % Deviation
1 10 15.60 2.77E-02
2 20 15.47 1.93E-02
3 50 15.26 5.25E-03
4 100 1518 0.00E+00
5 200 15.08 -6.19E-03
6 500 14.91 -1.76E-02
7 1000 14.82 -2 36E-02
8 2000 14.83 -2 .31E-02
9 3000 14.83 -2 28E-02
10 4000 14.89 -1.93E-02
i 5000 1508 -6.21E-03
12 6000 1528 6.86E-03
13 7000 1557 2.56E-02
14 8000 15.64 3.02E-02
15 9000 16.12 8.22E-02
16 10000 17 1.07E-01

(1) This calibration was performed in accordance with ANSI / NCSL Z540-1-1994 using the back to back comparison
method per ISA RP37.2 and is tracable to the NIST through Test # 822/267400 Due:04/24/2005
Test Cable = 100 Pf.
(2) Reference Sensitivity measured at 100 HZ and 1 Grms. Notes:
(3) Measurement of uncertainty +/-2% Sensitivity M Iy;by 0. 1 | 1 101
(4) Range=+/-__GM/S"2=0.102"G
Calibration technician : Joseph Morra Q.C.Mgr: ~ "’ Q’,,eﬂ//ff/f 2

7.00E-02 - : ‘ ‘
6.00E-02 ; i Ll et 2 L
5.00E-02 i ; R e R Tie
4.00E-02 § . b  SEUE B U S e 8 PR e {

3.00E-02 Jg\—:—-—---—--r]v e e Rl e LR

200E-02 g1 — = | i
‘ ~ s | N r {
{

1,.00E-02: FEar

% DEVIATION

0.00E+00 §
HlooED2 et

i i — :
-2.00E-02 ! 5 ] s 8 ) I My N | sl el
‘ N | 0 . T i BN

-3.00E-02
FREQUENCY

‘| A 10 LA, N

CONDITION OF EQUIPMENT RECEIVED: [ X]JIN TOLERANCE [ JOUT OF TOLERANCE [ JINOPERABLE
Measurement uncertainty is expressed at a confidence level of 95% (coverage factor k = 2)

This certificate of calibration and all associated results apply only to the above named item.
This Certificate shall not be reproduced, except in full without written approval by RALCO, INC.
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RALCO,INC.
81 STATE STREET, NORTH HAVEN, CT. 06473

Tel. (203) 239-6558

Fax. (203) 239-6625

Testw &3 17

|

Page J of

- 0000 TY

Reference Sensitivity _/

S 3

. [AccmEsTEDR] |
# 802.01 Acce!erometer Callbratlon Certlflcate
Customer: LPS Testd Measoremen f'/ (8l Purchase Order # (L7
Model # 55 7 3ol Joaer 613; 1es14)  Serial# __ 5147
Control # Mfg: _ 2c B
Temp. = /9457 Deg.C/RH=2752) % Calibration Date: 3/21/05

Pc/G[ X 1 orMVIG[_ 1

Point # Freguency (Hz.) Sensitivity % Deviation
1 10 15.14 8.59E-04
2 20 15:241 5.54E-03
= 50 15.26 9.01E-03
4 100 1513 0.00E+00
5 200 15.05 -5.31E-03
6 500 14.79 -2.25E-02
7 1000 14,73 -2.65E-02
8 2000 14.70 -2.81E-02
9 3000 14.71 -2.78E-02
10 4000 1477 -2 34E-02
11 5000 14.92 -1.38E-02
iz 6000 15.07 -3.37E-03
13 7000 15.29 1.06E-02
14 8000 15,52 2 60E-02
15 9000 15.93 5.31E-02
16 10000 alis 9.13E-02

(4) Range = +/ -
Calibration technician :

(2) Reference Sensitivity measured at 100 HZ and 1 Grms.
(3) Measurement of uncertainty + /-
G M/srM2=0102*C

Joseph Morra

2%

Test Cable = 100 Pf.

(1) This calibration was performed in accordance with ANSI / NCSL Z540-1-1994 using the back to back comparison
method per ISA RP37.2 and is tracable to the NIST through Test # 822/267400 Due:04/24/2005

Notes:
Sensitivity: /ﬁawpy 0.1 E 7 l ,;1
7 ',@y?‘/"\ _.
nihio: MW

| 6.00E-02

5.00E-02
4.00E-02

3.00E-02

2.00E-02

1.00E-02
0.00E+00

% DEVIATION

-1.00E-02
-2.00E-02

.

Sl

-3.00E-02

CONDITION OF EQU!PMENT RECE!VED [X\JIN TOLERANCE [
Measurement uncertainty is expressed at a confidence level of 95% (coverage factor k = 2)
This certificate of calibration and all associated resuits apply only to the above named item.
This Certificate shall not be reproduced, except in full without written approval by RALCO, INC.

FREQUENCY

]OUT OF TOLERANCE [

]iNOPERABLE
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APPENDIX 2: Sinusoidal Test Results
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3813552 5 Y

3813552 TIHE 17:16:84 | o k 4.88 B5065 3.97

SWEEP i 3 0 B883:88:26 | MC AVERAGED 2 Ctrl 2 Meas
COMPLETE 0 OH BE3:88:54 | LEVEL 8.8 dB 11

LOAD

ESC:Abort F1:Help FZ2:Hain Edit FS:Graph FGB:Recall F7:0uit

Figure A2-1: Graphical profiles of the Sinusoidal vibration test for the Model CC-02-4.3 CCTV
camera mounted in the Vertical orientation.
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3813552 TIHE 17:16:84 4.88 B5065 3.97

SWEEP i 3 0 B883:88:26 | MC AVERAGED 2 Ctrl 2 Meas
COMPLETE 0 0OH B83:88:54 | LEVEL 8.8 dB 1.1
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ESC:Abort F1:Help FZ2:Hain Edit FS:Graph FGB:Recall F7:0uit

Figure A2-2: Graphical profiles of the Sinusoidal vibration test for the Model CC-02-4.3 CCTV
camera mounted in the Transverse orientation.
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APPENDIX 3: Random Test Results
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38144

38144y TIHE RHS 1.280 &0dld | 1.85

RANDOM : : OOE AVERAGE 2 Ctrl 2 Meas
COMPLETE LEVEL BdB 5/ 5
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ESC:Abort Fl1:Help FZ2:Main F3:5ys. F4:Edit FS:Graph FGB:Recall F7:0uit

Figure A3-1: Graphical profiles of the Random vibration test for the Model CC-02-4.3 CCTV
camera mounted in the Vertical orientation.

It should be noted that the amplitude between 10 and 20 Hz had been increased slightly in order to
compensate for the lighter weight aluminum fixture. The resultant shaker output however still
matches with the required profile as defined by the MIL standard.

PROFILE Ja144y

115 ] 38144y E HLt o 1.280 &0dld | 1.85

RANDOM ELA ‘a8 MODE AVERAGE 2 Ctrl 2 Meas
COMPLETE OURA LEVEL BdB 5/ 5

‘ TA HT

ESC:Abort Fl1:Help FZ2:Main F3:5ys. F4:Edit FS:Graph FGB:Recall F7:0uit

Figure A3-2: Graphical profiles of the Random vibration test for the Model CC-02-4.3 CCTV
camera mounted in the Transverse orientation.
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