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SCOPE

La

[,

This document defines the type of tests and procedures
to be utilized for functional, environmental and sys-
tem acceptance testing of the BQM-34A/E Chaff Flare
Dispensing Set. The dispensing set to be tested is

an improved modified version of an existing design.
The elements of this set are two structural housings
(pods) modified for increased bending strength normal
to the longitudinal axis.

Each pod houses two countermeasure modules which have
been modified for easier loading. The breech plate
has also been redesigned and provisions for simpler
attachment cf the modules to the pcd have been in-
cluded. A completely new seguencer switch for firing
countermeasure units is mounted in the center section
of each pod and both pods are connected to a new con-
trollexr unit, mounted in the aircraft which carries
the pod set.

Accordingly, tests to be performed on this dispenser
set will consist of a functional bench test of the
sequencer switches to verify switching action.

A functional bench test of the control unit will be
performed to verify each of the various pulse rates,
pulse duration, pulse separation and pulse level for
each selectable dispensing mode on the unit. A module
assembly will be tested with chaff units and squibs in-
stalled and fired to verify the ability of the breech
plate to resist squib firing forces and contain squib
cases.

Environmental tests will be conducted on the control
unit and a sequencer.

An acceptance test cf the system will be performed

with the system components assembled and interconnected
as they would be when installed on the aircraft.

TYPES OF TEST AND PROCEDURE

i

n ..

The types of test and procedure are described below
along with test equipment to be used and the aborevia-
tions and terms used.
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2.1 List of Test Equipment

Test Equipmen Characteristics

Required

DC Power Supply Regulated 0-30 VRC,

minimum

Oscilloscope Dual trace, storage t
sweep range within 1 ms to 1
sec/cm; amplification range of
.1 v/cm to 10 v/cm.

Recorder Strip recorder with a minimum

of 5 input channels.

Special Test Equipment

Sim

ulator, Seguencer, LTC-484

Simulator, Safety Switch

Expendable

Chaff Round, RR-129, FSN 5865~-929-6095-NW20

Impulse Cartridge, Quantic Industries, Model

1627-3, FSN 1377-249-9433-M197.
Whatman No. 1, 2 or 5, 5.5cm diameter filter
paper.
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Test Box LTC-484 Nomenclature and Instructions

(Sce Attached Schematic and Panel Lavout)

Control Indicator Test
Switch L.amp Point Comments
- Ll -- Indicates +28VDC Power Buss
Energized
S1 (Arm L2 - Arm Power ON/OFF Control
Power)
S2 Start L3 TP3 (O, Start Dispense Command
+28VDC)
S3 Stop L4 TP4 (O, Stop Dispense Command
+28VDC)
S4 Reset LS & LG - Reset Command - L5 (ON), Re-
set Completed - L6 Flash ON/OFF
S5 In/Out -- TPL, TP2 When "IN" A 0.1 Q Resistor is
Voltage placed in the power line to
Scale Fac- monitor squib firing current
tor = 0.1 across TPl to TE2. When "our*
1l Amp ie 1V TPl shorted to TP2.
= 10 amps
- L7 & L8 - Simulate left hand sequencer
L7 - dispense pulse
L8 - arm power on
-- L9 & L10O -- Simulate right hand sequencer
L9 - dispense pulse
L10 - arm power on
- - TPS Telemetry output 10K Q source

W

impedance indicates dispense
pulse and mode by voltage
level for dispense pulse time
period.

No dispense -
4.7V ¢+ 5% level

Single dispense mode -
2.35V = 5% pulse level

Dual dispense mode =
1.57 ¢+ 5% pulse level

——s rrgn -
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+ 28 VDC

ARM POWER RETURN

DISPENSE START

DISPENSE PULSE

TELEMETRY SIGNAL

RESET SIGNAL - BQM-34A
RESET TRANSFER-BQM=-34A
RESET SIGNAL - BQM-34E
RESET TRANSFER - BQM-34E

+ 28 VDC-BQM-34a &
+ 28 VDC-BQM-34A &
+ 28 VDC-BQM-34A

+ 28 VDC-BQM-34A
CABLE SHEIELD GROUND

n

DISPENSE PULSE
TELEMETRY SIGNAL

RESET SIGNAL - BQM=-34A
RESET TRANSFER-BQM=-34A
RESET SIGNAL - BQM-34E
RESET TRANSFER - BQM=-34E
+ 28 VDC-BQM-34A & E

+ 28 VDC-BQM-33A & E

+ 28 VDC-BQM=-34A

t 28 VDC-BOM=-34A

CABLE SHIELD GROUND
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Notes:

S
.

Start Switch (S2) is used to initiate any dis-
pense sequence of 1, 2.4, 8B or ‘C group of
dispense pulses. The Controller will shut it-
self off when the quantity setting is satisfied.
The start switch must be released and recycled
on to start a subsequent dispense sequence.

Stop Switch (S3) is used to stop any dispense

sequence at any point during its ON cycle. It
must be placed in the OFF position before any

start command can be initiated.

Reset Switch (S4) is used to reset the se-

guencer units located in the Left Hand and

Right Hand pods. The reset operation can ¢
take place when the Pod Safety Pins are posi
tioned in the hole provided in the pod cent
section. To reset, hold the reset buttcn on
until reset is accomplished, indicated bv L

L6 flashing at the reset drive rate. When

using the simulated sequencer in the test box,

the reset signal is routed directly through so

that Lamp L6 will flash immediately to indicate
that reset drive is present.

Current monitor resistor switch (S5) provides

a 0.1 ohm resistor to be placed in the power

line to monitor squib (real or simulated) firing
current pulses across TPl and TP2 (floating con-
tacts). It allows for scope or recorder monitor-
ing of current, pulse width, pulse ra;e, and
sequence count. This monitoring information to-
gether with TP3 (start command, TP4 stop command,
and TP5 telemetry), provides the total cof testing
information needed to check out the system, par-
tial system, and/or Controller.
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List of Abbreviations and Terms

Abbreviation or Term

1.

2.

3

4.

8.

9.

10.

11l.

12,

Controller

Sequencer

Module

Simulator

Safety Switch
Simulator

Bursts/Sec.

Bursts/Seq.

Single Mode

Dual Mode

Seqg./Test

Squib

Chaff Round

Definition

BQOM-34 System Control Box,
Lundy P/H 39-1167

BQM-34 System Sequencer,
Lundy P/N 39-1166

BQM-34 System Module Assem-
bly,; B/N 39=1169

Sequencer and Pod Simulator,
LTC-484

Device for simulating Pod
Safety Switch and Reset In-
dicator

The number of pulses cgenerated
each second by the Controller
for a given setting

The total number of dispensing
pulses generated by a pre-
selected Controller setting
during each dispensing segquence

Controller setting whereby one
round only 1s dispensed alter-
nately from Pod to Pod as well
as module to module

Controller setting whereby two
rounds are dispensed from, one
each from each Pod

Sequences per test or the num-
ber of times a tecst with speci-
fied Controller settings is

repeated during each test cycle

Impulse cartridge utilized to
discharge chaff round contents

RR-129/AL Chaff Countermeasures

unit

e e ——T— e e
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The housing
guencer and
mounted and

BOM-34 system consisting of
a Controller and two pods
each containing a Seguencer
and two Modules

Functional BRench Test of

P/N 39~1138

Requirements

The purpose of the test is to

Sequencer will respond correc

the operational signals fr

The Sequencer design parameters are as
follows:

The sequencer Stepping Switch will select

and fire mcdule squibs at rate equivalent

to the pulse rate transmitted from the Con-
troller.

The odd numbered Sequencer Stepping Switch
positions will consecutively fire the squibs
in Module A with the %1 position firing the
first squib in Module A and the even numrkered
Sequencer Stepping Switch positions will con-
secutively fire the squibs in Module B with

the #2 position firing the first squib in
Module B.

The test shall be performed at room ambient
conditions.

Test Setup

Connect Controller, Sequencer
ment as shown in Figure 1.

and test equip-
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Figure 1

NOTE 1
Diagram depicts hookup when evaluating Sequencer for
Right Hand Pod. When evalugtlng Left Hand Pod Se-
quencer the following connection changes apply:

Controller J2 connected to Sequencer
J1/32 using Wl.

Controller J3 connected to Simulator P3.

Sequencer P2 disconnected.

NOTE 2

Monitoring equipment will be connected to all five
Simulator Test Point,; TPl, TP2, TPJ, TP4 and TES.

Covrnsicer BT ——— e
Fin 39 ;‘ gk Oscreo-
/ at N i ;
LTC 464 Ceccrr
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Verify that all Controller swi
the most counterclockwise posi

Verify that all Simul
the OFF or OUT position as is applicable,

| &

Verify that Shorting Connectors are firmly
seated on Sequencer Connectors J4 and J5.
Verify that Safety Switch Simulator Toggle
Switeh 1s 1in the SAPE posation,

Adjust recorder and/or cscilloscope to
appropriate input settings as is appli-
cable for each test signal to be monitored.
Arming, Reset and Safety Verificaticn

Turn power supply on, adjust for 22.5 VDC
and verify application of power to Simulator
Buss Power Lamp L1.

Activate Controller circuits by placing
Simulator Arm Power in the ON positiocn
illuminating Lamp L2.

Activate Controller reset circuits by de-
pressing and holding Simulator Reset Command
Switch S4 illuminating Lamp LS.

Verify reset completion as indicated by
flashing of reset light on Safety Switch
Simulator at the reset pulse rate.

£

th

lse wi

£2

Verify reset pulse rate and p
from Simulator Test Point TP5

Release Reset Command Switch S4.

Set Controller Bursts/Seq. Selector on 8,
Bursts/Sec. Selector on 1, and Mode Selector
on Single.

Place the Simulator Dropping Resister Switch
S5 in the IN position.
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gpress Simulator Sta Dis-
S2.

in simulated safe
applied to

ints TPl and TP2
(3 amp s)
PR3

Sequencer is being tested,
observed on every

Scquencer
1S LzOJCAtc by

13 ¢
readaindg

the verification
other disgense

k) At end of above test cycle, place the Safety
Switch Simulator Acgjlg Switch in the ARM
position.

1) Depress anéd hold Simulator Reset Command
Switch S4 for 5 seconds.

m) Verify that Safety Switch Simulatcr Reset
Lamp does not illuminate indicating Sequencer
did not reset.

n) Return Safety Switch Simulator to the SAFE
condition and reset Sequencer per Steps
2103 o3 Ieyanadl £

o) Place Simulator Arm Power Switch S1 in the
OFF position and Safety Switch Simulator in
ARM condition.

p) Momentarily depress Simulator Dispense Start

Switch

q) Verif
dispense command p

mill
not

function

852,

y from Simulator Test Point TP3
ulse was a minimum
iseconds duration and that Sequencer did
as indicated by o

that th
of L0

no recading across

Simulator Test Points TPl and TP2

11
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Return Simulator Arm Power Switch S1 to
ON position, all Controller Switches to
the most counterclockwise position, and
Safety Switch Simulator to SAFE condition.

R

Verify that Sequencer is still reset by
depressing Simulator Reset Command Switch
S4. Sequencer Reset Lamp on Safety Switch

in flushing.

-

Simulator should immediately beg

Functional Test

Sequencer functional testing will consist of
twenty test cycles using voltage and Con-
troller mode, bursts per second and bursts
per seguence settings set forth in Table I.
Prior to performing Cycles 11 through 20
repeat at 30 VDC the arming and safing veri-
fications as set forth in Steps a) through
r) under paragraph 2.3.3.

Perform the following for each Cycle set
forth in Table I.

Set power supply voltage and Controller
settings as prescribed for the test cycle.
Verify that Simulator Arm Power Switch Sl
is on, Simulator Dropping Resistor is

switched in, and that Sequencer is reset.

Place Safety Switch Simulator Toggle Switch
in the ARM position.

Momentarily depress Simulator Dispense Start
Switch S2.

Verify the following parameters and functions:

1) Dispense start pulse width and amplitude
from Simulator Test Point TP3.

2) Dispense pulse rate, pulse width, pulse

amplitude, and number per seguence across
Simulator Test Points TP1l/TP2.

12
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3) Dispense mode as indicated by telemetry
voltage from Simulator Test Point TPS,.

4) Verify proper sequencing as reflected
by pulses originating from 1P1/TP2 at
a rate equal to the Controller setting
vhen in the Dual mode and equal to 1/2
the setting in Single mode and having
an amplitude of about 1 VDC (10 amps).

Repeat steps d) and e) above the number of
times set forth in Table I under the heading
Seq./Test.

When Table I sets forth Bursts/Seq. opera-
tion as Continuous (C), perform the following
additional tests.

4

After initiating the dispense start pulse and
a minimum of sixteen dispense pulses have
occurred, momentarily depress the Simulator
Dispense Stop Switch S3.

Verify through telemetry voltage from TPS
that dispense pulsing has stopped.

Upon completion of each cycle place th

ty Switch Simulator Toggle Switch in the
position and reset Sequencer as set fort
steps c) through f) under paragraph 2

Upon completion of all test cycles, place all
Controller Switches in the most counterclock-
wise position, all Simulator Switches in th
OFF or OUT positicn, and turn off system power.

Functional Bench Test of Controller, P/N
39-1155

Reguirements

The purpose of the test is to verify that Con-
troller operation conforms to design require-
ments.

13
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TABLE I

VOLTAGE AND CONTROLLER SETTINGS FOR SEQUENCER FUNCTIONAL TEST

CYCLE # vDC MODE BURSTS/SEC | BURST/SEQ. | SEQ/TEST
1 22.5 D 1/2 2 16
2 22.5 S 1/2 8 8
3 2255 D 1 1 16
4 22.5 S )L 4 16
5 22.5 D 1 C E=
6 2255 s 2 2 16
7 2205 D 2 8 4
8 22.5 S 4 1 16
9 22.5 D 4 4 8
0 AL, S 4 C ==
LL 30 S 1/2 il 16
12 30 D 1/2 4 4
13 30 S L/2 C =
14 30 D ) Z 8
£S5 30 S | 8 8
16 30 D 2 1 16
17 30 S 2 4 16
18 30 D 2 C —
19 30 S 4 2 16
20 30 D 4 8 4
14
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The Contrcocller design parameters are as

follows:

ON/OFF Function

Pulse START/STCOP Function

Dispense Pulse Width .125 * .010 sec.

Dispense Pulse Rate

Dispense Pulse Count 1, 2, 4, 8 Pul

Dispense Mode

5, 1, 2, 4,
2

’
10

I+ o

N
o w

Pulses/Sec.

Single or Dual

Telemetry Signal 4.7VDC £ 5% No Dispense
2.35VDC = 5% Single Dispense
1.57VDC =z 5% Dual Cispense
Reset Pulse Width 0.050 £ 0.15 Sec.
Reset Pulse Rate 8 * 2 Pulses/Sec.
3 The test shall be performed at room ambient
conditions.
Test Setup

a) Connect Controller and test eguipment as shown
in Figure 2.

b) Verify that all Controller switches are in the

most counterclockwise position.

c) Verify that all Simulator switches are in the

OFF or OUT position as is applicable.
d) Adjust recorder and/or oscilloscope to appro-

priate input setting as is applicable for each

test signal to be monitored.

15

s T —————— -




Test Proccdure Report
D12408 (1/75)

i el
-—
= /:J-vu'.
- Su Puy
\ +
b 4
SO S T - )
JI"IL
COlYka.slA‘ 1) S/mu‘nrcﬂ OX‘:L‘O'
Fin 39-U67 ToT0 LTC 164 CcolE
SIE porE
3172
h-—«LJ
o
ﬁ’[CGRDlK
-
Figure 2
=
NOTE 4
- Monitoring equipment will be connected to Simulator
Test Points TP3, TP4 and TPS.
=
: 2.4.3 Arming and Reset Verification
- a) Turn power supply on, adjust for 22.5VDC
= and verify application of power to Simula-
tor as indicated by illumination of Simula-
1
| tor Buss Power Lamp L1l.
!
X !
o b) Depress Simulator Reset Command and hold on
during steps c¢) through e). Simulator Reset
3 Command Lamp L5 will illuminate.
s |
c) Verify arming relay operation by first
1 placing the Simulator Arm Power Switch in
= the ON position and then return it to the
OFF position.
|
—
4 L}
l —
: 16
! |
—
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In the ON
Pod Power
illuminate
Lineg  arim G
tlic Conkrol

In the OFF
dicating th
power from

d)

e)

£)

g)
2.4.4
2.4.4.L
2.4.4.2

a)

b)

le arming relay has de-energized removing
the Controller circuits.

Return Arm Power Switch to the ON position
and verify reset pulse rate as indicated
by the flashing rate of LS.

Test Procedure Report
D12408 (1/75)

NOTE S
Simulator Arm Power Lamp L2, left
Right Pod Power Lamp L10 will
Command Lamp L5 will flash indica-
relay has onorgized and appliced power to
) e G e T B
NOTE 6

position, the four lamps will be out in-

Verify reset pulse width and telemetry vol-
tage for no dispense mode from Simulator Test
Point TP5.

Release Simulator Reset Command Switch.
Adjust power supply for 30.0VDC and repeat
steps c¢) through f) of this paragraph.

M

icatiocn

Rate, Sequence, Mode Function Veri

Controller operation will be verified

an 80 cycle test whereby the applied vol
mode, bursts per second, bursts per sequ
and number of sequences per cycle will b
set forth in Table 2.

O

For each cycle the following functions will
be performed and verified:

Depress and release Simulator Dispense Start
Switch S2 to activate Controller.

Using Simulator Test Point TPS verify dis-
pense pulse width, dispense pulse rate, bursts
per sequence, and telemetry voltage before,
during and after pulsing.

17
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e) Verify proper dispensing seguence as in-
dicated by Simulator Left and Right Dis-
icat

pense Indicator Lamps L7 and L9.

NOTE 7

In the Single Mode of operation,
illuminate alternately at rate
that set on the Controller until
sequence have been completed.

Lamps L7 and L9 will
equal to cone-half
the set bursts per

a

NOTE 8
In the Dual Mode, Lamps L7 and L9 will illuminate
simultaneously at a rate equal to that set on the
Controller until the set bursts per sequence have
been completed.

+
~d

d) Repeat Step
times set

4
ing Seq./Te

through c¢) number

1 in Table I underx the

fol)
——

he

)

When Table 2 sets forth
tion as continuous (C), perform t

ing additional tests.

e)

f) After initiating the dispense start pulse
and after a minimum of sixteen dispense
pulses, mnomentarily depress Simulator
Dispense Stop Switch S3.

g) Verify through telemetry
lator Test Foint TP5 and
illumination of Lamps L7

pense pulses stop.

voltage from Simu-
by no further
and L9 that dis-

h) Upon completion of the eighty (80) cycles,
place all Controller Switches in the most
counterclockwise position, place the Simu-
lator Arm Power Switch in the OFF position,

and turn off test system power.

14
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2 i TABLE 2 (
VOLTAGE AND SETTING FOR CONTROLLLR FUNCTIONAL TEST
wa] CYCLE | VDC MODLE ! BURSTS/ |BURSTS/ ' SEQ/ | | CYCLE |VDC ] MODE | BURSTS/ | BURSTS /| SEQ/
# si.C. TLST | 4 | SEC. £Q TEST
J 1 l23.0] 2 1/2 1 v 21 |23.0] s 2 1 4
1 2 l23.0l 8 1/2 2 1 e 12381 8 2 2 4
| 3 |23.0] s 1/2 4 4 | 23 |23.0] s 2 4 4
4 |23.0| D 1/2 1 2 24 |23.0| D 2 1 2
-l s |23.0] s 1/2 8 2 25 123.0{ s 2 8 2
L 6 |23.0]| D 1/2 2 4 26 [23.0( D 2 2 4
7 |23.0] D 1/2 4 2 27 |23.0] D 2 4 2
: 8 |23.0] s 1/2 ¢ - 28 |23.0] s 2 £ -
| 9 [23.0] D 1/2 8 2 29 |23.0] D 2 8 2
- ik a0l § i C - 30 |23.0{ D 2 & =
11 (23.0] s 1 1 4 31 |23.0] s 4 1 4 4
| 12 |23.0] s 1 2 4 32 [23.0] s 4 2 4
: 13 |23.0| s 1 4 4 33 [23.0] s 4 4 4
m| 14 |23.0f0D 1 1 2 34 [23.0] D 4 3 2
= 15 [23.0] s 1 8 2 35 [23.0] s 4 8 2
16 [23.0| D 1 2 4 36 [23.0( D 4 2 4
-f 17 |23.0| D 1 4 2 37 |23.0| D 4 4 2
A 18 [23.0] s 1 c - 38 [23.0] s 4 c -
J 19 [23.0| D 1 8 2 39 |23.0{ D 4 8 2
=1 20 [23.0{ 0D 1 c - 40 |23.0] o 4 C - |
i |
5 Cycle 41 through &0: Repeat Cycles 1 through 40 using 30.0 VDC.
19 4
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2.5 Module Function

n

The module breech plate, Jrawinq 39-1169, 1is to be
tested for its ability to contain chaf t
itb gas lecaks Gutrlﬂmnt 1

ing of chaff units or the integrity of the module
3 \

Chaff units should be held and contained during fir-
ing without tendency for the chaff sleeves to eject.
Squib gas leaks should not materially degrade ui
connectors or the squib wiring harness Disc
tion of componrnents is acceptable.
The breech plate of a single module serves as a cap
for 16 chaff units and squibs and is held in place
by four bolts thrcugh the holes "B" of Drawing 39-
1178.
Structurally the breech plate behaves as a clamped
beam with free ends. The free ends are structurally
weakest and most susceptible to an upward bending de-
flection during sqguib firing, thereby pctentially
allowing a leak. Thereifore, module te»tln; with
chaff units and sguibs will be performed in the end

hole of a module.

Twelve RR-129 chaff units with squibs will be fired
during this test. The breech plate will be removed

after each unit has been fired and the module visually

inspected for burn marks and straightness.

24541 Pre-Test Examination

a) Inspect the Breech Plate for straightness
starting frcm one end identified as "A"
to the opposite end identified as "B".
Record actual results.

b) Visually examine base of Breech Plate for
b 4
any discolorations and damage. Record
observations.
20
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Test Procedure Report
D12408 (1/75)

Load one RR-129 Chaff Unit into the lower
right hand chamber of module.

NOTE 9

This same chamber will be utilized for all test firings
for the Module Function Test.

b)

c)

a)

b)

c)

d)

e)

£)

Mate a clean paper filter disc with the
rubber gasket and assemble with the paper
filter disc adjacent to the chaff unit

Complete the module assembly including squib
and cable.

Connect cable to 28VDC power supply.

Function Test

Turn power on. Squib should fire and dis-
erse chaff load.

P

Dis-assemble modul o £ 2t the

e t h
expended chaff unit can be

Visually examine the
damage and extent of
observations.

Visually examine the Breech Plate for evi-
dence of damage and disccloraticn, compare
with observations noted in Para. 2.3.1, step

b) and record results.

Repeat the procedure from Para. 2
a) through Para. 2.5.3, Step e) e
times.

After the last test has been completed, in-
spect the Breech Plate for straightness as

in Para. 2.3.1, Step a). Pecord results and
compare with initial results.

21
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2.6 Environmental /EMI Tests for Sequencer

ang Controller

Environmental /EMI tests to be performed on

and controller described in Appendix A
cedure.

2.7 System Acceptance Bench Test

257 ) Requirements

AP P N The purpose of this test is to veri
tional compatibility and complianc
sign requirements of all BQM-3 or
as a system as well as to e
tablish various system ope S

P G ! The test shall be performed at room
conditions.

2o als3 All testing will be performed at 28

2wkl Test Setup

a) Connect the Controller, two Seguenc

Modules, and required test equipmen

in Figure 3.
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Monitoring
Simula

o}

(g

a)

b)

(9]

Test Procedure prort
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NOTE 10

caquipment will be connected to all five
t ints, TPl, TP2, TP3, TP4 and TP5.
NOTE 11

set-up will be arranged in an _area where dis~
live chaff rounds can be performed safely.
Verify that all Controller Switches are in
the most counterclockwise position.
Verify that all Simulator Switches are in
the OFF o OQUT pesiticon asi 1s applicable.
Verify that power supply is OFF.
Verify that shorting connectors are in
place on all module connectors and that
Safety Pins are inserted in both Pods.
Remove Module A from Right Hand Pcd, load
with 16 squibs and RR-129 chaff rounds, and
re-insert in Pod.

Adjust recorder and/or oscilloscope to the
appropriate input settings as is applicable
for each test signal to be monitored.

Arming, Reset, Safety Verification

Turn power supply on and adjust for 28.0VDC
and verify illumination of Simulator Buss
Lamp L1.

Place Simulator Arm Power Switch S1 in the
ARM position and verify illumination of Arm
Power Lamp L2.

Depress and hold Simulator Reset Command

Switch S4 and verify illumination of Reset
Command Lamp LS.

23
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h)

i)

j)

k)

Test Procedure Report
D12408 (1/75)

Verify that both Sequencers resct or are
already reoset as indicated by flashing of
cach Pod Rescet Lamp at the resct pulse rate.

Set Controller Burst/Seq.
Bursts/Sec. Selector on 1 and Mode Selector

en Single.

Place Simulator Arm Power h. Sl in OFF
position, Simulator Droppi sistor Switch
S5 in the IN position and e shorting
connector from Module A i Right Hand
Pod.

Return Simulator Arm Power Switch to the

ON position, momentarily cdepress S 1lator

Dispense Start Switch S2, and veri the

following:

1) Dispense command pulse as indicated
from Simulator Test Pecint TP3 was a
minimum of 10 milliseconds duration.

2) Dispense pulses were generated as in-
dicated from Simulator Test Point TPS.

3) System did not fire as indicated by
no discharge of units from Module A in
the right hand pod, and about .3 VDC (3
amps) across Simulator Test Points TPl

and TP2.

Turn off Simulator Arm Power Switch S1 and
remove Safety Pins from both pods.

Turn on Simulator Arm Power Switch S1 and
depress Simulator Reset Command Switch S4
for a minimum of 5 seccnds.

Verify that Sequencers do not reset as in-
dicated by the fact that both Pod Reset Lamps
do not begin flashing.

Turn off Simulator Arm Power Switch S1 and
re-insert Safety Pins in both Pods.

S e —— ‘ - g - -
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2.7.4.4

a)

b)

Test Procedure Report

D12408 (1/75)

Reset Sequencers and verify per steps

290 32 ERrough 205,354,

Turn of f Simulator Arm Power Switch S

!
rcmove both pod safety pins, and momen-
tarily depress Simulator Dispense Start

Switch.

flected by no dispense pulses
lJator Test Peoint TP5 and no 4di

Verify that system does not ope
t ]
nds from the Module A in the Right

live rou

Hand Pod.

Return all Controller Switches to the most
counterclockwise position.

System functional testing will consist of

a forty cycle test using Controller Mode,

Bursts/Sec., and Bursts/Seq. settings for

each cycle as set forth in Table 5.

Each cycle will be repeated the number of

times set forth in Table 5 under the head-

ing Seq./Test.

Cycles 1 through 8 will inveclve the dis-

charge of live chaff rounds from Module A
of the right hand pod after which the st
ing connector must be re-inserted in the
Module A connector in order to complete

Cycles 9 through 40.

Perform the following functions and veri-
fications for each cycle set forth in Table

2
Verify that 28VDC is applied to Simulator
Buss.

Place Controller Switches in the positions
prescribed for the cycle.




c)

d)

When £iring

Test Procedure Report
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Verify that Simulator Arm Power Switch S1
is on, that Simulator Dropping Resistor
is switche on and that Scquencers are
reset..

Remove Safety Pins from both Secquencers.

Momentarily cepress Simulator DlSyQ“ e

Stdlt Switch S2 and verify the following

parameters and functions.

1) Dispense start pulse width and ampli-
tude as measured from TP3.

2) Dispense Pulse rate, pulse width, and
number per sequence as measured across
TPl and TP2.

3) Dispense mode as indicated by telemetry

voltage from TPS.

ng as indicated by

es 1in the Singlo Mo a
pulses in the Dual Mod
d TP2 throughout each di
e

4) Proper sequenc
(10 amps) pul
2VDC (20 amps

an
o

v(n

across TPl
pense sequen

NOTE 12

live chaff rounds proper sequencing will be

further indicated by round discharge rate in the Single
Mode equal to 1/4 that set on the Contrcller and in the
Dual Mode egqual to 1/2 that set on the Controller.

£)

g)

Repeat Step 2.5.4.4.5 the number times set
forth in Table 5 under the heading Seqg./
Test.

When Table 5 calls for Sequencer reset, in-
sert Safety Pin into both pods, reset both
Sequencers in the manner set forth in Steps
2+5.3.3 and 2.5.3.4, and then remove both
pod safety pins.

26




(J

(.

Test Procedure Report
D12408 (1/75)

h) When Table 5 calls for Continuous (C) bursts
per sequence operation perform the follow-
ing additional tests.

i) After initiating the dispense start pulse
and a minimum of sixteen dispense o8
have occurred, momentarily depress
Simulator Dispense S*op Switch §3.

j) Verify through telemetry voltage from TPS
and reading across TPl and TP2 that dis-

pense pulsing has stopped.

k) Momentarily
Start and ccn

1) Upon completion of all test cvcles,
all Controller Switches in the most
clockwise positions, all Simulator
in the applicable OFF or OUT positi
turn system power off.
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TABLE 5

CONTROLLER SETTINGS FOR SY¥STEM FUNCTIONAL TEST

.'
CYCLE MODE BURSTS/ BUI'STS/ SEQ/ RESET CYCLE MODE BURSTS/ BURSTS/ SEQ/ RESET]|
it SEC . Sty it H SEC . SECY, TEST
| S 4 8 1 21 s 1 8 2
2 s 4 4 2 22 S 1 4 4
el A S 4 2 4 23 S 1 2 8
4 S 4 1 4 24 S 1 1 16 X
5 D 4 8 1 25 S 1 c e X
b8 D 4 4 1 26 D 1 8 1
7 D 4 2 2 27 D 1 4 2
=)
e D 4 1 2 X 28 D 1 2 3
9 s 4 C - X 29 D 1 i 8 X
~]
10 D 4 C - X 30 D 1 C - X
e
=1 i1 8 2 8 2 31 s 1/2 8 2
m 12 s 2 4 4 32 S 1/3 4 4
i GE T R 2 2 8 33 8 1/2 2 8
I A 2 1 16 X 34 s 1/2 1 16 X
¥ 2 c - X 35 S 1/2 c “ X
. 16 D 2 8 i 36 D W 8 1
!l S 2 4 2 37 D 1/2 4 2
i (AP 7 2 2 4 38 D 1/2 2 4
| R e 2 1 4 X 39 D 1/2 1 8 X
| 20 o 2 o -- X 40 D 1/2 c - X
q
|
28
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1.0 SCOPE
1.1 Application

This document delinates the test procedure and methods teo
be utilized to perform the Environmental Qualification Tests on one (1)
each Control Unit (CU), Drawing Number 39-1155, and one (1) each Sequen-
cer Unit (SU), Drawing Number 39-1138, manufactured by Lundy Electronics
and Systems, Incorporated.

1.2 Purpose

The purpose of these tests is to verify the operational
integrity of the CU and SU while being subjected to the dynamic and cli-
matic environments specified in this procedure.

2.0 APPLICABLE DOCUMENT
MILITARY SPECIFICATION RITHAE
MIL-T-5422 Testing, Environmental, Airborne
Electronics Equipment
Revision E, dated 13 April 1959
3.0 TEST FACILITIES

w
—

Location

Qualification Testing shall be conducted at Harris Corpora-
tion, Electronic Systems Division, Environmental Engineering Laboratory.

3.2 Standard Conditions

Unless otherwise specified, tests are to be conducted under
standard laboratory conditions. Standard laboratory conditions are de-
fined as follows:

Temperature - Room Ambient 230C + 100C (730F + 180F)
Relative Humidity - 50 + 40%

Atmosphere Pressure - 725 +50/-115mm of mercury (28.5 +2/-4.5
inches of mercury)

d.3 Test Tolerances

The maximum allowable tolerances on test conditions shall
be as follows:

Temperature (degrees centigrade): +2 degrees
Altitude (feet): 5%

Humidity (relative): +5% -0%
Vibration Amplitude: +10%
Vibration Frequency: +2%

e e e e e
-~ anow
— e e S et

Additional Tolerance.: Additional tolerances shall be as
specified
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feasurements

A11 measurements shall be made with instruments whose ac-

been verified. The accuracy of instruments and test equip-
be verified periodically to the satisfaction of the preccur-

A1l instruments and test equipment used shall:

Conform to laboratory standards whose calibration
is traceable to the prime standards at the U.S.
Bureau of Standards.

Have an accuracy of at least one-third the tolerance
for the variable to be measured. In the event of
conflict between this accuracy and a requirement

for accuracy in any one of the test procedures of
this document, the latter shall govern.

Be appropriate for measuring the test parameters.

Definition of Terms

Temperature Stabilization, Equipment Non-Operating:
Unless otherwise specified, temperature stabiliza-
tion has been achieved when the temperature of the
unit(s) having the longest thermal lag does not
differ more than 20C (3.60F) from the ambient tem-
perature.

Resonant Modes - A resonant mode shall be considered
to be any frequency dependent mechanical disturbance
which can be detected visually, orally, or by means

of other sensing devices. A resonant mode exists at
any frequency at which the ratio of specimen response
level to input level (a ratio of at least 2 to 1 shall
be considered as a resonant point for the test program
prescribed in this procedure) is at a peak such that
both an increase and a decrease in the excitation fre-
quency will produce a decrease in the specimen response
level. The disturbance may also exhibit itself as an
erratic sharp waveform, and in the specimen as erratic
operation, deviation from required performance or com-
plete malfunction.

Test Equipment

The below listed, or equivalent equipment shall be utiliz-

ed for these tests:

ITEM

femperdture/ﬂltitude
Chamber

MANFACTURER MODEL NO. SERIAL NO. CALIBRATI(
INTERVAL
Tenny Engineering 36ST-100350 7598 N/A
9.




ITEM

—

~mperature Controller

Chamber

"inometer

\

Temperature Recorder

'¢«bration Shaker

Vibration Power
Amplifier

Vibration Console

‘veep Oscillator

e Servo
dipper-Mixer
- Amplifier

line Amplifier
oécilloscope
= ne Base

i%p]ifier

-
ue RMS Voltmeter

Y-Y Recorder

N

Log Converter
-

Counter

Fmplifier
Power Supply

|
smplifier
Power Supply

9
garge Amplifier

. ‘.\o rge Amplifier

4

R ——

MANUFACTURER

Honeywell

Merian
;‘{i‘l‘.;‘_» .VL‘] ]
Ling

Ling

Ling

Spectral

Oynamics

Ling

Radiation

Ling
Tektronix
Tektronix
Tektronix
Ballantine

Hewlett
Packard

Hewlett
Packard

Hewlett
Packard

Unholtz
Dickie
Unholtz
Dickie
Unholtz
Dickie

Unholtz
Dickie

MODEL NO.

¥15214316-01-03-2

11AALIO0WM
16303856
A249-1

PP-175/2408

SRC-503L
SD114

CMA-10

T-4040A

LA-100
RM564
2B67
3A72
320

135

7560A

5512A

608PS-1

608R

8PCV

3PMVCA

SERIAL NO.

U0339203001

58

Various
Various
Various
Various

Various

Various

Various

Various

Various

Various

Various

CALIBRATI

INTLRVAL

90 days

N/ A
90 days
N/A

N/A

I>

180 days

120 days

N/A

N/A

180 days

180 daye
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‘ccelerometer

=reolerometer

ape Recorder

imer

P

r ek

bound
shall

ulse Generator

the program.

MANUFACTURER

Endevco
Endevco

CEC

Dimco "»l'd‘_v'

Radiation

Polaroid

GENERAL

Data

A1l environmental
b charts and magnetic tape, taken during these tests
notebook.
maintained,
e instrumentation used,

planation for deviations,

magnetic tapes

test data,

MODEL NO.

2224C
22228

VR3300

shall be properly identified,

Test Deviations

to the test reports written by Harris ESD.

with

sketches of all

Al
packaged,

SERIAL NO.

Various
Various

Various

Various

2

Various

CALIBRATIO
NTERVAL

90 days
90 days

at time of
test

180 daJ'S

at time of
test

N/A

exception of recorder
shall be entered in a

A complete log of all environmental test information
including test dates,
test events, deviations from this procedure and ex-
test data and results.

test setups,

recorder charts and
and retained as

These recorder charts
and magnetic tapes shall be delivered to the customer at the completion of

Deviations from this test procedure caused by malfunction

caused for rejection of the entire test.

- support

g

= 4.2

£a

-

A

be stopped.

%

."«,

1
- 4.3

[ ,
- test shall
= crepancies
]

L

-

(

'+

-

or at a prior point
gineer with the concurranc"
Engineer or his representa

Prior to and
be given a complete visual
shall

and/or failure of the environmental or auxiliary equipment shall

not be

In the case of test equipment malfunction, the test shall

After the malfunction has been corrected,
restarted at the test conditions prevailing at the time of the malfunction
in the test as designated by the cognizant Test En-

of the Lundy Electronics and Systems Project
ve.

immediately after each test,
inspection.

the test shall be

the units under
Any mechanical dis-
be noted, entered in the project log, and brought to
the attention of the Test Engineer and the Lundy Electronics and Systems
Project Engineer, or his representative.
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5.0 TEMPERATURE/ALTITUDE TEST

5.1 General

Thermocouples shall be installed in and on the Cy and SU
units to allow measurement of the following temperatures (locations to

be determined at

time of test).

a. Thermocouples shall be located internally
in each unit to allow measurement as near-
1y as possible of the average internal am-
bient temperature of the units.

b. Contact temperature on the largest trans-
former or inductor (except RF inductors)
or other large mass in each unit.

c. Contact temperature on the component or
components where the highest operating
temperature is expected, except vacuum
tubes surfaces.

{5

Contact temperature on the component

or components whose temperature rise

is likely to limit equipment perfor-
mance
e. External surface points having the

largest thermal lag.

wn
~No

Procedure

The CU and SU shall be placed in the test chamber on thermal-

ly inert spacers

in a manner similar to that in which it shall be used

in service. The required electrical connectors shall be accomplished

and a functional
prior to sealing

test performed to ensure proper operation of the units
the test chamber. After verification of proper opera-

tion has been completed, the test chamber door shall be sealed and the

units subjected

to the Temperature/Altitude Test specified in Steps 1

through 12 below.

Step 1

- With the units non-operating, adjust the
internal test chamber temperature to -620C
+20C. The temperature of the units shall
be stabilized at -620C and maintained for
at least two (2) hours. Where it is pos-
sible without changing the temperature con-
dition, a visual inspection of the units
shall be made to determine whether or not
deterioration which would impair future
operation of the units has occurred.
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Step 2 - With the units non-operational, adjust the internal

test chamber temperature to -540C + 20C. After
stabilization of the units at -540C, the

units shall be energized at the lowest specified
input voltage. The units shall operate satis-
factorily within the specified warm-up time.

The units shall be turned on and off several

times and checked for satisfactory operation.
(Sce notes a and b). The internal chamber
ambient temperature shall be maintained at

-540C. Operation of the units shall be
continued, and during this period it shall
be checked to determine satisfactory operation.

Note (a): Satisfactory operation within
the specified warm-up time
shall be determined by check-
ing tc see if the visual or
oral presentation or other
performance characteristics
appear normal.

Note (b): A1l characteristics which are
likely to be effected by low
temperatures shall be checked
first. Should the time re-
quired to check the units ex-
ceed 15 minutes beyond the warm-
up time, the units shall again
be stabilized at -540C and the
operational check continued.

Step 3 - With the units non-operational, permit the units

Step 4

to restabilize at -540C. After stabilization at
-540C, the units shall be energized and the in-
ternal chamber pressure adjusted to 70,000 feet.
Upon reaching 70,000 feet, an operational and
performance check shall be made at the highest
specified input voltage and the results recorded.

With the units non-operational, adjust the in-
ternal chamber conditions to -100C * 20C and
atmospheric pressure. After stabilization of
the units at -100C, the test chamber door shall
be opened and frost permitted to form on the
units. The door shall remain open long enough
for the frost to melt, but not long enough to
allow the moisture to evaporate. (See note c.)
The chamber door shall be closed and the units
energized at the highest specified input voltage
to see if the units operate satisfactory within
the specified warm-up time. The units shall be
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Step 6

step 7

turned on and off at least three (3) times.
(See note a.)

Note (c): When the chamber door is opened,
it is intended that frost will
form; however, should the rela-
tive humidity of the air be such
that frost will not form, an arti-
ficial means shall be used to pro-
vide the relative humidity necessary
to have frost form.

Note (d): After completion of the cold test
(Steps 1, 2, 3, and 4), and prior
to starting the high temperature
tests, a reference run shall be
made at room ambient conditions.
The reference run shall be made
at the highest specified input
voltages and the data obtained
compared with that of the re-
ference run made prior to Step 1.

the in-

oC. The

With the units non-operational, adjus
ternal chamber temperature to 950C
internal temperature shall be stabilized at

950C and maintained for a minimum pericd of 16
hours. At the conclusion of this 16 hour period
the units shall, when feasible, be visually in-
spected to determine the extent of any detericra-
tion.

-
L
9]
(4

With the units non-coperational, adjust the in-
ternal chamber temperature to 710C * 20C. After
stabilization of the units at 710C, the units shall
be energized and operated continuously at the
highest specified input voltage for & pericd of
7our (4) hours. Thermocouple readings shall be
recorded every 30 minutes. At the completion of
the four (4) hour operating, and while maintain-
ing the specified temperature, continue to operate
the units until the units have been checked for
satisfactory operation and the results recorded.

With the units non-operational, adjust the in-
ternal chamber temperature to 959C + 20C. After
stabilization of the units at 950C, the units shall
be energized at the highest specified input voltage
for four (4) cycles, each cycle consisting of a 30
minute pperational period followed by a 15 minute
non-operational period. The units shall be checked
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Step 8 -

Step 9 -

Step 10 -

Step 11 -

for satisfactory operation during each period
of operation and the results recorded. Ther-
mocouple readings shall be recorded every 10
minutes.

With the units non-operational, adjust the in-
ternal chamber temperature to 360C * 20C. After
stabilization of the units at 369C, the units
shall be energized, and the internal chamber
pressure adjusted to 50,000 feet. After stabil-
ization of the units and the internal chamber
conditions, the units shall be operated at the
highest specified input voltage for a period of
four (4) hours. Thermocouple readings shall be
recorded every 30 minutes. At the completion of
the four (4) hour operating period, and while
maintaining the specified internal chamber con-
ditions, continue to operate the units until the
units have been checked for satisfactory opera-
tion and the results recorded.

With the units non-operational, adjust the in-
ternal chamber temperature to 600C = 20C,.

(Note: Chamber altitude shall remain at 50,000
feet throughout this step.) After stabilization
of the units at 600C, the units shall be energiz-
ed at the highest specified input voltage for

four (4) cycles, each cycle consisting of a 30
minute operational period followed by a 15 minute
non-operational pericd. The units shall be check-
ed for satisfactory operation during each period
of operation and the results recorded. Thermo-
couple readings shall be recorded every 10 minutes
of operation.

With the units non-operational, adjust the in-
ternal chamber temperature to 100 + 20C, After
the internal chamber temperature has been adjust-
ed, the units shall be energized, and the inter-
nal chamber pressure adjusted to 70,000 feet.
After stabilization of the internal chamber con-
ditions, the units shall be operated for four (4)
hours at the highest input voltage specified.
Thermocouple readings shall be recorded every 30
minutes. At the completion of the four (4) hour
operating period, continue to operate the uni s
at the specified conditions until an operaticnal
and performance check is made and the results re-
corded.

With the units non-operutional, adjust the in-
ternal chamber temperature to 350C + 20(C,.
(Note: Chamber altitude shall remain at 70,000
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feet throughout this step.) After stabilization

of the units at 350C, the units shall be energized
at the highest specified input voltage for four (4)
cvcles, each cycle consisting of a 30 minute opera-
tional period followed by a 15 minute non-operation-

al period. The units shall be checked for satis-
factory operation during each period of operation
and the results shall be recorded every 10 minutes

ot operation.

Step 12 - With the units non-operational, adjust the in-
ternal chamber conditions to normal laboratory
conditions. When the internal chamber condi-
tions have stabilized, an coperational and per-
formance check shall be made on the units and
the results recorded.

Note (e): In order to expedite the stabil-
ization of unit temperature,
chamber temperatures other than
those stated may be used.

Note (f): The steps listed herein include
certain essential operational
test points. These steps define
the required temperature-altitude
operational envelopes for the units.
In addition to the essential test
points stated, any combination of
conditions, in any sequence, within
the design lTimitation envelopes as
defined by the class of equipment
or as modified by the equipment
specification, may be chosen as
additional operational taest points.

6.0 VIBRATION TEST
6.1 Test Setup

Prior to the attachment of the CU or SU to the vibration
test fixture, a bare fixture run shall be conducted to ensure the opera-

tional imtegrity o

f the vibration system.

6.2 Procedure

The
ture and subjected
sonance Survey), 6
units shall be sub

CU or SU shall be attached to the vibration test fix-
to the tests described in subparagraphs 6.2.1 (Re-
.2.2 (Resorance Dwell), and 6.2.3 ?Cyc]ing). Both

jected to these tests in each of the three (3) ortho-
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gonal axes.

6.2 Resonance Survey

After attachment of the unit to the vibration test fixture
and all electrical connections made, monitor accelerometers shall be at-
tached to the unit to allow measurement of the structural responses during
the resonant survey described in Table I below. (Locations to be deter-
mined at the time of test.) During the resonant survey, the normalized
outputs of the control and monitor accelerometers shall be recorded on
magnetic tape. This recorded data shall be played back and plotted as
acceleration versus frequency. This data shall be reviewed and all
structural resonant points noted in the Project Log Book.

TABLE 1
INPUT RESONANCE SURVEY
FREQUENCY AMPLITUDE
Sitor O HZ 0.08 inches DA
L@ ~teg 15 H2 0.41 Go-pk
15 to 53 Hz 0.036 inches DA
83 o 500 Hz 5.0 Go-pk

Sweep Rate: 0.875 octaves per minute
Sweep Duraticn: 7 1/2 minutes

NOTE: The unit under test shall be operational during
the entire resonance survey.

6.2.2 Resonance Dwell

The unit under test shall be subjected to a 30 minute ex-
posure at each resonant point noted during the resonant survey. If more
than four (4) resonant points are noted, the four (4) most severe shall
be used. The input amplitude shall be in accordance with Table I for
each frequency selected. A performance check of the unit under test
shall be made during each dwell. During each dwell the normalized out-
puts of the control and monitor accelerometers and the applicable fre-
quency shall be recorded in the Project Log Book at five (5) minute in-
tervals.

6.2.3 Cycling

The unit under test, while operational, shall be subjected
to a sinusoidal sweep from 5 to 500 to 5 Hz at a sweep rate of 0.875 oc-
taves per minute. The amplitudes shall be as specified in Table I. Each
sweep shall be 15 minutes in duration with the number of sweeps required
being determined by Table II.

«10e
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TABLE T
VIBRATION TEST SCHENULE
" Number of Resonances 0 1 2 3 e A |
Total Time At Resonance - 30 min. 1 Hy. 18 Hrs. 2 Hrs. !

Cycling Time

J Brs. <% Hrs. @ Mrs, 1% Hes. & We

7.0 SHOCK TEST
71 Test Setup

Prior to the attachment of the unit under test to the shock
test fixture, the Shock Pulse Generator shall be adjusted to apply a
shapped half-sine pulse having an amplitude of 20 Go-pk = 3.0 Go-pk and
a duration of 11 * 1 milliseconds. Reference Figure 1.

-

1.2 Procedure

(ad

At the completion of the test setup, the unit under tes
shall be attached to the shock test fixture and subjected to the three
(3) applied shock pulses of 20 Go-pk * 3.0 Go-pk and a duration of 11 =z 1
milliseconds (reference Figure 1), in each direction of each of the three
(3) orthogonal axes. The unit under test shall be operational before,
during, and immediately after each applied shock pulse.

A polaroid picture shall be taken of each applied shock
pulse and shall be included in the test data. Each picture shall have
noted on i1ts back the data, Go-pk per centimeter, time per centimeter,
pulse number, and unit under test nomenclature.

-1]-
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HUMIDITY TEST

Preconditioning

Prior to subjecting the CU and SU to the humidity e
its shall be preconditioned by stabilizing and maintaining
at the extreme temperature conditions in accordance with S
of Paraqraph 5.2 of this procedure. If the units have bee

Lo Lthe temperaturc-altitude specified in Paragraph 5.0 of
ure, then the preconditioning requirement has been satisfi

Procedure

The CU and SU shall be placed in the humidity chamoer in a
similar to that in which it will be used in service. If operation
units is required, all necessary electrical connections shall be
The relative humidity shall be maintained in excess of 95 per cent
otherwise stated throughout the entire test. Moisture shall be pro

by steam or by evaporation of tapwater having a pH value between

6.5 and 7.5 measured at 250C. The velocity of air throughout the exposure

area s
ted to

nall not exceed 150 feet per minute. The test chamber shall be ven-
the atmosphere to prevent the buildup of pressure. Provisions shall

be made to prevent dripping of water onto the equipment from above.

The internal chamber temperature shall be
raised to 500C during a two (2) hour period,
with the relative humidity maintained in ex-
cess of 95 per cent.

Step 1

The internal chamber conditions shall be
maintained at 500C and 95 per cent or
greater relative humidity during the next
six (6] hours.

~n
'

Step

Step 3 - During the next 16 hour period, the internal
test chamber temperature shall be decreased
gradually to a temperature of 38CC or lower.
During this period, the relative humicdity
shall be maintained as high as possible and
shall not be allowed to drop below 85 per cent.

Step 4 - Steps 1, 2, and 3 shall constitute a complete
cycle. Repeat these steps (1, 2, and 3) for
total of ten (10) continuous cycles (not less
than 240 hours). At the completion of the tenth
cycle, the units shall be operated as soon as
possible, but no later than one (1) hour after
completion of the ten (10) cycles, and checked
for satisfactory operation. Satisfactory opera-
tion shall be determined by no part failures and
within a specified warm-up time, readings shall
indicate unit(s) operation within the specified

e ——— g P9 - - —— -
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Timits of satisfactory operation. The warm-up

shall

not exceed the time specified in the ap-

plicable detailed specification,

NOTE:

Following the above operation, check for
satisfactory operation. The units shall
be examined for any evidence of entrapped
moisture. Presense of entrapped conden-
sation may be cause for rejection, provi-
ded its presense could adversely effect
the units.

_|3a-
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SECTION 11

EMI QUALIFICATION TEST
PROCEDURE
FOR
LUNDY ELECTRONICS AND SYSTEMS, INC
CONTROL AND SEQUENCER UNITS
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1.0 PURPOSE

The purpose of this informal test plan is to provide the necessary
factual data and basic test procedures to perform MIL-STD-461A tests CEO1, CEO02,
CEQ3. CEQ4, CSO1, REO2 and RSOl on one Control Unit and one Sequencer unit as
provided by Lundy Electronics Systems Inc.

SPECIFICATIONS, INVOKED

no
=

The following specifications or drawings form a part of this
document to the extent herein:

MIL-STD-461A Electromagnetic Interference
Characteristics, Requirements
for Equipment

MIL-STD-462 Electromagnetic Interference
Characteristics, Measurement
of

Drawing No 39-1165 Lundy Interconnection
Diagram

3.0 UNIT UNDER TEST

The system to be tested consists of one (1) Control Unit (P/N39-1155)
and one (1) Seauencer (P/N39-1138) interconnected by shielded cables.

Lundy representatives shall be present to aid in the UUT setup and to
operate and monitor the system during all EMI testing.
4.0 TESTS TO BE PERFORMED
= Table 4.0-1 is a 1ist of the tests to be performed along with applica-
ble data for each test.
5.0 TEST EQUIPMENT

All emanation measurements will be made using a Fairchild automatic
test set which covers the freqeuncy ranae of 20 Hz to 1 GHz. A1l test equipment
and calibration intervals are shown in Table 5.0-1,

6.0 UUT OPERATION

Lundy Personnel shall determine the modes of operation and shall
maintain proper functioning of equipment during EMC testing.

The Lquipment should be uperated, during emission testing, in a mode
in which all circuitry is active. During suscentibility testing, the equipment shall
be operated in its most suscentible statc.

<14
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e METHOD CEO1
— CONDUCTED EMISSION, 30 Hz to 20 kHz, POWER LEADS
Purpose - This test method is used for measuring conducted emissions on all
ability - This test method is applicable for measuring conducted emi
trequency range of 30 Hz to 20 kHz on a.c. and d.c. power input and outpu ds
ieutrals which are grounded externally to the equipment. Bonding straps do
= ve to be measured.
3. Apparatus - The test apparatus shall include the following:

(a) Current Probes.

(b) Matching Transformer - An impedance matching transformer may be needed be-
tween certain current probes and the interference meter so that the measurin
system will meet the sensitivity requirements needed to perform the test.

(c) Electromagnetic Interference Meter.

(d) Band-Reject Filter - A band-reject filter shall be used in the measuring

b circuit to remove the power frequency and its 2rd, 3rd, and 4th harmonics
wnen testing ac power lines for broadband interference

(e) Ten Microfarad Feed-Through Capacitor

4. Test Procedure - The test setup shall be as shown on Figure CEQ1-1.
- 4.1 Narrowband Measurements - The following equipment shall be used:
(a) Current Probe.
- (b) Matching transformer
(c) Instrument with selectivity (that is interference meter).
- 4.2 Broadband Measurements - The following equipment shall be used for broadband
- measurements .

(a) Interference meter (used in 20 kHz bandwidth position)

(b) Current Probe
g (c) Matching transformer

(d) Band-reject filter
':ik :
* 2. Notes
4 (a) When matching transformers or band-reject filters are used, their charac-
- teristics must be described in the control plan and test plan.

(b) Conducted emissions shall be measured separately on each power lead.
-
‘!
a
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NOTES :

(

|

-7

The minimum separation between cables, leads, and ground plan shalil be 5 cm.
The length of power lead from the test sample to the feedthrough capacitor
shall not exceed 1 neter.

Tre length of each power lead between the point of separation and connection
to the feedthrough capacitor shall be 30 + 2 cm. The current probe shall

be positioned along this length to produce @ maximum reading on thne

EMI meter.

The test sample and EMI instrumentation shall derive their power requirementc
from two separate phases of the AC power source. Tne purpose of this
requirement 1is to provide isolation between the test sample and measure-
ment instrumentation through the shielded enclosure's power line filters.
The EMI measuring instrumentation shall be connected to the a.c. power
source through an isolation transformer. It is imperative that the chassis
power ground be broken at this point to prevent the circulation of r.f.
ground currents in the test equipment. .

Be sure all test instrumentation is properly bonded to the ground plane before
power to prevent a potential shock hazard to personnel.

Figure CEOT-1 Typical current probe test setup for conducted emission measure-

ments on power leads.

={0-




METHOD CEQ2

(-
: CONDUCTED EMISSION, 30 Hz to 20 kHz, CONTROL AND SIGNAL LEADS
1. Purpose - This method is used for measuring conducted emissions on control and
e signal leads.
2. Applicability - This test method is applicable for measuring conducted emissions
- in the frequency range of 30 Hz to 20 kHz on all interconnecting signal and control
wires.
3. Apparatus - The test apparatus shall include the following:
. (a) Current Probes
i (b) Matchinag Transformer - An impedance matching transformer may be needed be-
= tween certain current prcbes and the interference meter so that the mea-
suring system will meet the sensitivity requirements needed to perform
) the test.
- (c) Electromagnetic Interference Meter
(d) Ten-Microfarad Feed-Through Capacitor
(e) Band-Reject Filter - A band-reject filter shalil be used in the measuring
Ccircuit to reject, from the EMI meter, the emissions contained in the nec-
i essary information bandwidth. :
a. Test Setup and Test Procedure - The test setup shall be as shown in Figure
- Ceo2-1.
- 4.1 Narrowband Measurements - The following equipment shall be used for narrowband
measurements:
- (a) Current Prcbe
(b) Matching Transformer
or (c) Insurument with selectivity (interference meter)
4.2 Broadband measurements - The following equipment shall be used for broadband
- measurements:
ik (a) Interference meter (used in 20 kHz bandwidth position).
e (b) Current probe
(c) Matching transformer
(d) Band-reject filter
i Xis Notes -
(a) The equipment shall be located as specified under the test sample reguire-
- ments.
(b) Any control lead carrying ac power shall be tested in accordance with
3 CEOl.
n (c) Signal and control leads within the same cable may be group tested under
the following conditions:
~d
v =¢l-
)
e —— - e N —— —
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METHOD CEO2

NOTES:

LW rn

Nl

CAUTION:

(1) When testing cables whose dimensions exceed the current probe's
diameter, the cable should be divided into groups so that the
probe can enclose the conductors being tested. £ach group which
results from the division should contain approximately the same
number of conductors.

() In no case shall a group of leads be probed with both the high and
return leads in the test group, except for twisted pairs.

(3) If a group of leads exceeds the limits of this stancard the offena-
ing leads shall be identified and measured separately.

The d.c. bond impedance between the ground plane and enclosure shall not
exceed 2.5 milliohms.

The minimum separation between cables, leads, and ground plane shall be S.cm.
The test sample and EMI measuring instrumentation shall derive their

power from two separate phases of the a.c. power source. The purpose of
this requirement is to provide additional isolation between the test

sample and measuring instrumentation through the enclosure's power line

1] ters.

Tne current probe shall be positioned along the length of interconnecting
cable to produce a maximum reading on the EMI meter.

The EMI measuring instrumentation shall be connected to the a.c. power
source through an isolation transformer. It is imperative that the chassis
power ground be broken at this point to prevent the circulation of RF
ground currents in the test equipment.

Be sure the instumentaion is properly bonded to the ground plane before

applying ac power to prevent potential shock hazard to personnel.

Figure CEQ2-1 Typical probe test setup for conducted measurement of

interconnecting cables
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METHOD CEQ3

CONDUCTED EMISSION, 20 kHz to 50 MHz, POWER LEADS

5 Purpose - This methkod 1s used for measuring conducted emissions on all power
Jeads.
é. Applicability - This test method is applicable for measuring conducted emissions

in the frequency range of 20 kHz to 50 MHz on a.c. and d.c. power input and output
leads, including neutrals which are grounded externally to the equipment. Bonding
straps need not be measured.

3. Apparatus - The test apparatusshall include the following:

Current Probes
Electromagnetic Interference Meter

(a
(b
(c) Ten Microfarad Feed-through Capacitor

—

4. Test Procedure - The test setup shall be as shown in Figure CEQ1-1. Conducted
emissions shall be measured separately on each power lead.




e
CONDUCTED EMISSION, 20 kHz to 50 MHz, CONTROL AND SIGNAL LEADS
] | Purpase - This method 1s for measuring conducted emissions on control and
i signal leads.
2, Applicability - Thas test method is applicable for measuring conducted emissions
— in the frequency ranue of 20 kHz to 50 kHz on all interconnecting signal and control
wires.
Pt 2 Apparatus - The test apparatus shall include the foliowing:
(a) Current Probes
K (b) Electromagnetic Interference Meter
= (c) Ten Microfarad Feed-Through Capacitor
A 4. Test Procedure - Tne test setup shall be as shown in Figure CEQ2-1.
2 les -
g (a) The equipment shalil be loaded as specified under the test sample require-
ments in this standard.
(b) Any control lead carrying ac power shall be tested in accordance with CEOQ3.
(¢) Signal and control leads within the same cable may be group tested under
= the following conditions:
~d (1) When testing cables whose dimensions exceed the current probe's
. diameter, the cable should be divided into groups so that the
probe can enclose the conductors being tested. Each group which
- results from the division should contain approximately the same
e number of conductors.
(2) In no case shall a group leads be proved with both the high and
return leads in the test group, except for twisted pairs.
(3) If a group of leads exceeds the limits of this standard, the offend-
i ing leads shall be identified and measured separately.
»
T
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- METHOD CSO1
— CONDUCTED SUSCEPTIBILITY, 30 Hz to 50 kHz, POWER LEAD
Y Purpose - This method is used to determine whether communication elec-
:3 tronic equipment is susceptible to electromagnetic energy injected on its power
leads.
2 Applicability - This test method is appiicable for all Class I equipment
|

3 Apparatus - Test apparatus shall be as follows:

a) The measuring apparatus is shown in Figure CSOI-1.

b) Figure CS01-2 shows the construction data for an acceptable isolation
transformer. The transformer shall carry all currents without satura-
tion, shall have low leakage reactance, less than one micrchenry,

and shall have a secondary current capability of 35 amperes (,buer line
current) a.c. or d.c. with 10-percent drop. (Ref. MIL-STD-462 for figure).
A 100-microfarad capacitor across d.c. power source might be required
if difficulty is encountered in obtaining the required test voltage.

v
)

[
—
O
Ao

- 4z est Setup and Procedure - The test setup is shown in Figure CSQO1-1. The
procedur° 1s as specified in 4.1 through 4.5.

_J 4. If the output impedance of the signal source looking into the secondary

terminals of the isolaticn transformer is unknown, measurement shall be as follows:

- (a) Apply a sianal to the primary of the transformer and measure the

s open circuit secondary voltage (Voc).

(b) Connect a know load, RL’ across the secondary and measure the closed

o circuit secondary voltage(Vcc).

- (c) The impedance shall be calculated as follows:

z R (Voc-Vce)

o Vcce

b (d) Repeat the above at one frequency per decade from 30 Hz to 50 kHz (in-

- cluding 30 Hz and 50 kHz).

- (e) The measured impedance shall be less than or equal to 0.5 ohms. If
it is not, adjust the turns ratio until the desired impedance is
attained.

= 4.2 The test sample shall be connected as shown in figure CSO1-1.

' 4.3 The oscillator shall be tuned through the required frequency range, the

output to the specified level adjusted and verification made that: (a) malfunction
is present (b) there is degradation of performance, or (c) deviation from indica-
- tion occur beyond tolerances indicated in the equipment specification or approved

] test plan. The frequency range within 10 percent of the rated power frequency can
be omitted, unless otherwise specified by the procuring activity.

_j 4.4 If the test sample is susceptible to the specified 1imit level, the output
shall be decreased to determine the su.ceptibility threshold level. This value shall

be recorded.
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4.5 The power voltage applied to the test sample shall be measured over the
frequency range of the test and recorded. In some cases, the supply voltage will
have to be raised to compensate for losses in the isolation transformer.

5. Notes

5.1 On a.c. lines, a network to eliminate the power frequency at the oscil-
loscope, VIVM, or EMI meter will simplify measurement.

5.2 The unused primary windings on the transformer shown on figure CS01-3
can be used either to buck flux out from the power current or all can be used in
parallel with each other to increase current capacity.

5.3 A 50-ampere transformer can be constructed by using a double stack of 19El
laminations and 0.707 as many turns as that shown on figure CS01-3. The iron
weight would then be 20 pounds and the copper weight 7 rounds. Copper 1oss will be
about 50 percent higher but leakage inductance should not increase. Flux density

1

nall be less than 0.68 tests.
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METHOD REQ?2

RADIATED EMISSION, 14 kHz to 10 GHz, ELECTRIC FIELD

¥ Purpose - This method is used for measuring radiated electromagnetic
emissions from electronic, electrical and electromechanical equipment.

2. Applicability - Any equipment or device to which this method is applicable
shall be measured for radiated emissions from all units, cables (including control,
pulse, IF, video antenna transmission lines, and power cables), and interconnecting
wiring. This method applies to the transmitter fundamental, spurious radiation,

oscillator radiation, and broadband emissions, but does not include radiation
emanating from an antenna.

P Applicable Frequency Range for Test
2ot Electronic Equipment

10 times the

(a) HNarrcwuend emissions shall be measured from 14 kHz to
r 1 GHz, which-
1

highest used or intentionally generated frequency, ©
ever is greater; however, the measure freguency shal
(b) Broadband emissions shall be measured from 14 kHz to 1 GHz.

232 Electrical Equipment (Classes IIB and IIC)

(a) Class IIB items shall be tested from 150 kHz to 400 MHz, except
electrical hand tools, which shall be tested from 150 kHz to 30 MHz.
(b) Class IIC items shall be tested from 150 kHz to 1 GHz.

5 i Apparatus - Test apparatus shall consist of the following:
(a) Test antennas
(b) EMI Meters
(c) 10-Microfarad Feed-Through Capacitor
4. Test Set-up and Procedure
4.1 Test Setup - The basic test set-ups shall be as shown in Figure REQ2-1.
4.1.1 Nonportable Equipment - Equipment which is permanently connected either

physically or electrically, to a vehicle, system, or installation shall be tested
in accordance with the setup shown in Figure RE02-1.

4.1.3 Equipment falling into both of the categories indicated in 4.1.1
shall be tested both ways, unless otherwise specified by the procuring activity or
as approved in the test plan.

4.2 Procedure - The test procedures shall be as follows:

(a) Probe the test sample as indicated in Section 4 of this standard
to locate the points of maximum radiation from the test sample.

(b) Select and position the test antennas as indicated in Section 4
of this standard. In the frequency range of 25 to 200 MHz, position
the test antenna so as to make both vertical and horizontal
measurements.

(c) For each test antenna, scan the applicable frequency range of this
Lest wlith the LML meler and take measurcments as required.

not exceed 10 GHz.
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METHOD RSO1

RADIATED SUSCEPTIBILITY, 30 Hz to 30 kHz, MAGNETIC FIELD

OT this test thod 1S to dete e whether
el | % N ) oLl 3 £3 I TERE =
-461) 1S susceptiblie to magnet eld radiation.
I method 1s applicable in the freguency range of
r L3 ~ & - - e 4 A T~ P S
1 equipment, 1ts cables, and ynnectors. tquipment
greater than 30 MHz are exempt from this test

Apparatus - Test apparatus shall consist of the following:

(a)

—A

P

P*di]r‘Wumggpq - The radiating loop shal

MIL-ST0-461. The loop is capable of proc
‘U

C‘_a

|
f ux density of 5 X 10-2 Tesla/Ampere at a point approximately
5 cm from the face of the loop. It shall be supported on
a : yrm or similar non-conducting material.
Si urce - The signal source shall be as specified in
i61. The loop shall supplied with sufficient current
producing magnetic flux pen51' tes 20 to 30 dB

hban the applicable limit al he test frequency.

x or Narrowband VIVM - The W‘ Meter or Narrowband VTVM
all oe capable of reading levels as low as 30 uv in the 30-Hz
ﬁo 30-kHz frequency range. The equipment shall have a 10-Hz or

narrower bandwidth at the 3-dB points.

Setup and Procedures - Test setups and procedures shall be as follows:

(a)

(e)

Position the field radiating loop 5 cm from the surface of the
test sample. The plane of the loop shall be parallel to the
g]anL of the test sample's surface. (See Figure RSC1-1.)

Supply the loop with sufficient current to produce magnetic flux
densitites approximately 20 to 30 dB greater than the applicable
[imit at the test frequencies.

Move the loop over the entire surface and signal input and output
cables and connectors to determine the point at which the applied
field produces the maximum effect on the test sample.

With the loop at the point of maximum susceptibility, adjust the
loop current until the performance of the test sample is not affect-
ed by the applied field.

(1) For test samples with an aural output, adjust the loop current
until the test sample yives a reading 20 dB greater than its
internal noise. If a 20-d8 value cannot be obtained, 6-dB
interference signal-to-noise ratio will be used.

(2) For test samples with outputs other than aural, the degree of
degradation shall be defined in the test plan.

(3) For test samples with aural and nonaural outputs, the test shall
be performed to meet both steps (d) (1) and (d) (2).

Record the magnitude of the magnetic field density produced by the

source and the maximum value of magnetic flux density required by

step (d) above.
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R = Resistor of 1 ohm (A l-volt output to the voltmeter yeilds a 1 amp input to the loop)

Figure RS01-1 - Radiated Susceptibility, 30 kliz to 30 kHz, magnetic field
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METHOD RSO1

®

(f) Repeat steps (a) through (e) at the test frequencies approved in
the test plan.

NoLes

The magnitude of the magnetic flux density produced by the magnetic
1d source will be converted to a value representing the equivalent interfering
tic flux density for a 6-dB signal-to-noise ratio in a system bandwidth of
To make this conversion, the calculations specified hereinafter are necessary:

20-dB interfering signal-to-noise ratio was used the magnetic flux
ed in step 4 (e) shall be reduced by 14 dB.

(a) If the bandwidth of the tunable voltmeter cf EMI metar is
greater than that cf the test sample or if the overall
bandwidth of the test sample plus measuring instrument is
greater than 1 Hz, the value will be further reduced by a
factor of 10 log a fv where & fv is the 3-dB bandwidth of

the EMI meter or tunable voltmeter. This final value shall
be recorded at that frequency.

(b) If the overall bandwidth of the test sample, plus measuring
instruments is less than 1 Hz, or if the tunablie voltmeter
or EMI meter is less than that of the test sample, the
magnetic fiux density recorded shall be increased by a factor
10 log 1 where :fs of the overall 3 dB bandwidth

s ;fs

of the test sample. This final value shall be recorded and
compared with the Timit.

5.1:2 If a 6-d6 signal-to-noise ratio was used, the magnetic flux density
‘ecorded in step 4(e) shall be approximately adjusted as specified in 5.1.1(a) and
.1.1(b).
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