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Test Procedure Report
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‘ : 
_ _ _ _ _ _ _ _ _ _
1.0 SCCPE

This docu~ ent c l o fi r . e s  th ~ tvl:e of tests ar.d procedures
to be util~~ ed for functional , environmental and syc-
tern acce~ ai~ce testin~ of the  DQ~ —3 4A/E Chaff Fla re
Dispensiii~ S~ - t .  Thu  s~~~ns :~~~ sot to be tested isan improve d  m od i f ie d  ‘:ers ion of an e x i s t i n g  desi~~r..

— The e l em e n L s  of th is  set are two s t r u c tu r a l  h o u s in g s
(pods)  mod i f i ed  fo r  increased  bending  s t r e n g t h  r 1ormal
to the 1ong itudin~ l axis.

Ea ch pod houses  two countermeasure mod u les which have
been m o d i f i e d  f o r  eas i e r  l o a d i n g .  The breech p la te
has also been redesi.jned and prov i s ions  fo r  s im n i e r
attachment cf the modules to the pod have been ir.—
cluded. A ccmnletely n~~ secuencer switch for firing
counterme :~sure units is m o u r  ed in the center section

— of each nod and ~c th  ~c-ds a~ e connected to a ne~ con-
t ro l le r  u n i t , mc- .:ntu d ir. th e  a i r c r a f t  which  ca r r i e s
the pod s o t .

— 

Accordir.gly, tests to be performed or .  this dispenser
set wi]l consist of a functional bench test of the
sequencer switches to verify switchinc action .

A f u n c t i o n a l - be n ch tes t of the  cont r ol un i t  w i l l  be
per fo rmed  to v e r i f y  each of the v a r i ou s  pu lse  ra tes ,
pulse duration , pulse separation and p u l s e  evel  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 of the system will be performed
with the system components assembled and interconnected
as they would be whe n installed on the aircraft.

2.0 TYPES OF TEST AND PROCEDURE

~ The types of test and p rocedure are described below
along with tec t equipmen t to be used ar.d the aberevia—
tions and terms used .

.J

1
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- 2.1 List of Tes t  F~~u i n m o n t

Test E r ~ i~u,ent Characteristics R~~ uired

DC P~~: ’r  ~~~~~ ‘.‘ 1~~~j u l~t t c d  0 — 3 0  VI d , 25  .~mp
m i n i m u m

Oscilloscope Dual trace , storage type with .
sweep range within 1 rrs to 1
sec/cm; amplification range cf

— .1 v/cm to 10 v,’cm.

Recorder Strip recorder with a m i n imu m
of 5 input channels.

-~~~ Soecial Test  E n u i n m e n t

S i m u l a t or , Su c u e n c e r , L T C — 4 8 4

— S imu l a t o r , S a f e t y  Sw i t c h

E x p e n d a b l e  Tes t  E~~ui~~m e nt

C h a f f  Round , RR — l 29 , FSN 5865—929— 6095—NW 2O

Impulse Cartridge , Quantic Industries , ~ode1
1627—3 , FSN 1377—249—9433—Ml97.

— Whatman No. 1, 2 or 5, 5.5cm diameter filter
paper.

.1

a
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~LJi
Test Box LTC-4 84  Nomenc la tu re  and I n s t r u c t i o n s
(See Attached Schcr’atic and P a n e l  L a y o u t )

Control Indicator Test
— Swi tch Iwu Poi nt  Comments

—— Li —- Indicates +2SVDC Power Buss
Energized

Si (Arm L2 -- Arm Power ON/OFF Control

— 
Power)

S2 Start L3 TP3 (0 , Start Dispense Corrsnand
4 +28VDC)

S3 Stop L4 TP4 (0, Stop Dispense Command
+28VDC)_ 

S4 Reset L5 & L6 —- Reset Command - L5 (ON), Re-
set Completed — L6 Flash ON/OFF

S5 In/Out —— TPL , TP2 When “IN ” A 0.1 Resistor is
— Voltage placed in the po~:er line to

Scale Fac— monitor squib firing current
tor = 0.1 across T~ l to TP2. Wher L “OUT”
1 Amp ie lv TP1 shorted to TP2.
= 10 amps

—— L7 & L8 —— Simulate lef t hand sequencer
L7 . 

— dispense puls e
L8 - arm power on

-- L9 & Ll0 -- Simulate right hand sequencer
L9 — dispense pulse
L10 - arm power on

-- -- TP5 Telemetry output 10K ~? source
impedance indicates dispense

-
t pulse and mode by voltage

level for dispense pulse time
4 period.

-~ No dispense -

4.7V ± 5% level

Single dispense mode -

-
~ . 2.35V 5% pulse level

Dual dispense mode —

1.57 ± 5% pulse level

a

J 3 
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LTC—484 S I M U L A T OR SCHEMA TIC

TP1 TP 2 P1
+ 28

—

. 

+28 VDC
(;-) — ______- -.0 + 28 VDC

_ _ _ _ _ _ _  + 28 VDC

Li 1’ 
~~ 

_________ 
- + - 28 VDC

-
~

- 

si T7 J~~~~~~ 
~

-® 
: :: R E TURN

— DISPENSE START

— .____ DISPENSE STOP
TP5

___________________  TELEMETRY SIGNAL
4 

lOOKfl
GROUND RETUR N

(~~\ L5
-~~ — -~ 

‘
~~

‘
~~ 1 -~~~~~~ RESET C y ~AND

®L6 -® RESET INDICATOR. LA.MP
— 

P,
—I Ki I D I S P E N S E  PULSE

—® TELE ME TRY S I G N A L
~~~~~~~~~~~~~~~~~~~~~~ I ....® R ES ET SIGN AL - ~ QM - 3 4 A

L~~ ..
~~ 

RESET T RA: SF E R -B CY .-34A
—(73 RESET S I GN A L  — 

~QM—3 4E
—® RESET T RAN SFER - EQM-34E

_______________ L8 + 28 VDC-BQ M- 34 A i. S
+ 2 8 VDC -B QM -34A & £

_® + 28 V D C - B QM - 3 4 A
________  + 28 VDC-BQM-34A

-~~~ CABLE SHIELD GROUND

_ _ _ _  

~~
L9

1[ K2 } D I S P E N S E  PULSE
r—~—~-~-.—— -.0 TELE ME TRY S I GN A L

_______ RESET SIGNAL - B QM- 34A
- —0 RE SET TRAN SFER-BQ M— 34 A

—(i) RESET SIGN?. L - BQM-34E

RESET T R?.NSFER - BQM -34E

L b 1  —
~~~~~ 

+ 28 VDC —~~Q~l -34A & E
.

~~~~~ 

—
~~~ 

+ 28 VDC — BQ ~~-34A & E

f + 28 VD C-i3QM-34~
GROUND I _____- -® ~ 2 U  V DC- 1~QM- 34A

- - -__________  
______- 

~
— Z~ CABLE SHIELD GROUND



t. i ~~~~~ . :ort
r) 12.; :~ (l/ 75~

—

L T C — 4 8 4  S IMULATO R SWITCH ,  LA M P ,  TEdT  -

U,

: ~~~~~~~~~~~~~~~~~~~

0 0 ]

J

5

- -
- — - .-----.---.-.-.— —- - -- -- -- - --- - - . — --,-.— —-,-i~-



Test Procedure bep~~rt
________ 

D 12408 (1/ 75)

:. 
_ _

Notes :

1. Start Switch (S2) is used to initiate any dis—
pense sequence of 1, 2 , 4 , or C (

~rou:) of— di~ pensu [)uls~~o . The Co !Y~:o ~ c~ w J  1 shut it—
se l f  o f f  w h e n  t he  c :u~~n t i t y  s e t t i r j  ~s s:~t~~sf ~~od .
The start switch must be released and recycled
on to s t a r t  a subsequent dispense sequence.

2.  Stop Switch (S 3)  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 .

— 3. Reset Switch (S4) is used to reset the se-
quencer units located in the L e f t  Hand and
Right Hand pods. The reset operation car. c n y

— take p lace  when  the Pod S a f e t y  P i n s  are c o s i —
tioned in the hole provided in the pod center
secticn. To reset , hold  the  r e se t  b u t t o n  on

— until reset is accomplished , indicated b : amp
L6 f l a s h i n g  at the reset drive rate . When
us ing  the simulated sequencer in the tes t  box ,
the reset si gnal  is routed d i rec t ly  t h r cu r h  so
tha t  Lamp L6 w i l l  f l a s h  immedia te ly  to i ndi c a t e
that  reset  dr ive  is p r e sen t .

4 .  Cu r r en t  mor .i tcr  res i s tor  swi t ch  ( S 5 )  p rov ides
a 0.1 ohm res i s to r  to be placed in the ncwer

— l ine to moni to r  squib ( r e a l  or s i m u l a t e d )  f i r i n g
current pulses across TP 1 and TP2 ( f l o a t i n g  con-
tacts) . It a l lows fo r scope or reco r de r moni tor -
ing of current , pulse width , pulse rate , and
sequence coun t. This moni tor in g information to-

— gether with TP3 (start command , TP4 stop command ,
and TP5 telemetry) , provides the total of testing
information needed to check out the system , par—
tiai system , and/or Con troll er.

a
4.

J 
- 
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2.2 List o~ Ahhreviations and Terms

Abb reviati~~ or Cc:m Definition

— 1.. C u u t : o~ i c r  DQM— 34 System C on t r o  I3ox ,
Lu nd y P/N 39—1167

2.  Sequencer  BQ M —34 System Sequencer ,
Lundy P/N 39-1166

3. Module B QM—34 System Module Assem-
b ly ,  P/N 39—1 1 69

4 .  S imu la to r  Sequencer ari d Pod S imu l a t o r ,
LTC-484

5. S a f e t y  S w it c h  Devi ce for  s i m u l a t in c  Pod
Si m u l a t o r  Sa f ety  Swi tch  and Reset  In-

d icato r

6.  Burs t s/ Sec .  The number  of p U l S e s  cen e r a t e d
each second by the Cont ro l l e r
fo r a given s e t t i n g

7. Bursts/Seq. The total number  of dispensing
pulses generated by a cr c—
selected Controller setting
during each dispensing sequence

8. Single Mode Controller setting whereby one
round only is dispensed alter-
nate ly  from Pod to Pod as wel l
as module to module

9. Dual Mode Controller setting whereby two
rounds are dispensed f r om , one
each from each Pod

10. Scq./Test Sequences per test or the rium-
ber of time s a test  w i t h  speci—
fied Controller settings is
repeated during each test cycle

11. Squib Impulse cartridge utilized to
discharg e  c h a f f  round contents

12. Chaff Round RR—129/AL Chaff Countermeasures
uni

t7
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13. P~~d The h ous~~n~ in ‘,-. }~~c’h a St-—
cu once r  -~~~~~~~ u , :o  ~ :- :1u1os ~rcm o u n t e d  a nd  : stercc~~~~ c tod

1 4 .  :. I3 QM —3 $ ~~~ut e : - . . c c ns i s s i r~e of
3 C o nt r c i l li:~’ a n d  t~~c, pods
each c cst a in : n e  a f~~o uc nc e r
and two Modul~~s

— 2. 3 Fu n c t i o n a l  P er .ch  Test of Sequ- :nce r ,
P/N 3~i— i 13S

2 . 3 . 1  R e nu i r e m e n t s

2. 3 .1 .1  The pu rpose  of the  t e s t  is t o  :er:f ~- t h a t  the
S : u e n c er  w i l l  r e s p on d  c : r r  ~- : t’. to a1

— the cnerat:cnal 5i:r :ois fr~ : - rho  Can : ro l cr .

2.3. 1 .2 The 5e:~u e n c c r  dcsi~jr. p a r o :o t er s  ar e  as
— fo11c-~~s:

a) The sec: nzer Steppinc Switch will selecr
— and  f i r e  m o d u l e  squ~~b s a t  r ar e  e : ju iv a l e nt

to the p u l s e  r a t e  t r a n s mit t ed  f r om  the  Co n —
t r o l l e r .

b) The odd numbere d  Sequencer  Step~~i ng  Sw i t c h
p o s i t i o n s  w il l  consecu t~~ve1y f i r e  t he  s c uab s
in Module  A w i t h  the ~ l pcs i t~~cri f i r m a t h e

— f i rst  sq uib iri M odule  A and  the  even n u mb e r e d
Sequencer  S te pp i nc: Swi tch  p o s i t i on s  w i l l  cc -n—
secutivelv fire the sc:uibs in Mc-dule P with
th e #2  pos i t ion  f i r i n g  the f i r s t  squib  in .
Module B.

— 2.3.1.3 The test shall be performed at room ambient
conditions.

2 . 3 . 2  Test Se tun

a) Connect Controller , Sequencer  a nd t e s t  equ ~ p-
ment as shown in Figure 

1.I
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Figure 1

NOTE 1

Diagram depicts hookup when evaluating Sequencer for
Right Hand Pod . When e v a l u a t i n g  L e f t  h an d  Pod Se-
quencer the following connection charwies appl~~:

Controller J2 connected to Secuenoer

— 
31/32 using Wl.

Controller J3 connected to Simulator P3.

Sequencer P2 disconnected .

NOTE 2

Monitoring equipment will be connected to all five
S i m u l a t o r  Test  Po in t , TP 1 , TP2 , TP3 , T P 4  and TP 5 .

- T
— 

— ~ Li
. 

~~~~ LOt-Y
j 9

- _-__ — — ----.‘ .~~ -. r - - ~~- . ---- -- P
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_ _

— I 
_________ 

- b) Ve r i f y t h a t a l l  C o n t r o l l e r  rwit-ches are in
th~ most  c o u ~te r c 1 ( ) 2 ~~- ;  j . -: e te si S i o n .

— C) Verif~ t h at  a l l  S i m u ~~at r - r sw i t ch e s  are  in
th e d~ F ci; ~~~ ;:c itio:: as is a~ p lic~.b e.

d) V e r i fy  that Sh c r t m n c  Connect o r : :  a rc  f i rm l y
— sea ted or. Sequencer Connectors J$ and CS .

e)  V e r i fy  that Safety Switch Simulator Tcgcle
— Sw i t c h  ~~S ~n the SAFE position.

• f) Ad~ ust recorder and/or cscillosccpe to
apnropriato input settings as is appli-
cable  f o r  each t es t  s ig r .a l  to be m o n i t o r e d .

2 . 3 . 3  A r m i n c ,  R e s et  an d Sa f e t ’ .’ V e r i f i ca t i o n

a) Turn power suncl~’ on , ad i-ost for 22.5 V:c
a~~d ‘: n i  f~ rlication c-i nc- .-:er to Sanolaror
~~u s s  ~c-;.er ~a:::n LI.

b) Aotiva:.: Controller circumt s by placinc
Simu larc r Ar::: Power in the CM DOS itlon .
i1 ium:nmtir~c L amp L2.

c) Activate Controller reset circuits b y de—
pressin : and holding Sim -olotcr Reset Coma-and
Switch S4 illuminating Lamp L5 .

— d) Verify reset coonletion as indicated by
f l a s h in g  of reset  l i g h t  on S a fe t y  Sw i t c h
SimuLator at the reset pulse rate.

— e) Verify reset pulse rate and pulse width
- 

f rom S i m u l a t o r  Test P o i n t  TP 5 .

f) Release Reset Command Switch S4.

g)  Set C o n t r o l l e r  B u r s t s/ S e q . Selector on 8,
— bursts/Sc-c. Selector on 1 , and Mode Selector

on Single.

h)  P lace  the  S i m u la t o r  D r o p p i n g  R e s i s t e r  S w i t c h
S5 in the iN position .

J j o
- . — -. - ——- - —--------- ---_ _ — - I_ ~~
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_

1) ~- ::- -~~t~triL ; chp r~~rs Si rulator Sta Dis—
er.sr S:;itc~ S2

j )  V~ ni . th at in sin: l~ tcd safe oc - ::-~~~n i c I n  no
:~ ~

-, - : ~~~~~~•;j: a: .- :  1 ~ec1 t c S~~ : - L- : ; : y  r P
c ir c u ~ as m n d i c a t c d  o :  re. ha. ~crcsa Si:: :—

• lat o r  Test Puir .ts TP1 ens Ci- 2 of a u u ru y . i—
- m a t e l y  .3 volts (3 amps)

NOTE 3

As cnL.’ cn~- S e c u e n c or  is be inc  t e s t ed , the  v e r i f i c a t i o n
-. vclta~:;c cnL- Pc observed on every other dispense

k) At end of a h o v e  t est  cy c l e , p lace  the  S a f e t y

— ~~.- : i t  di S im u l a t o r  2c~;gle  S w i t c h  in the  ARM

1)  :;;::r~— :--: cad h o l d  Simulat:n FaSet Command
— Swmtch S- for 5 seconds.

ni) Verift that S a f et  S w i tch  S i n u l a t cr  P o s it
— Lent: does net iml - :n mnate L:;dicaring ~~ au encc:

d i d  n o r

r-.)  F o t ur n .  Safety Switch Sindator to the SAFE
- conda ti- :n and r e se t  Sequencer per Steps

2 . 3 . 3 , c)  and f ) .a
— o) P l a ce  f i r r u i a t c r  Arm Power Switch 51 in the

OFF position end Safety Sw~~toh Simulator on
A RM co nd~~t i o n .

: - )  M - a r - ; e n t a r i y d e p r ess  S i m u l a t o r  Di s p e n se  S t a r t
- Switch S2.

-
- q) Verify from Simulator Test Point TP3 that the

d i s p e n s e  command pu lse wa s a m i n i m um c f 10
mi l ii seconds duration and that Sequencer did
net fu: c men as indicated b~ no reading across
S~ rrula t-:- r Test Poonts TP1 and TP2.

11
-4

_
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~~~
r) Return Simulat or Arm Powe r Switch Sl to

CM n e si ts in, ill C on t r o l  ‘~c-r Sdi tches to
t h a  n~~st coun.tcroloch.-:mse ~ G O i t i C f l , ar;d

— ~~d le t y ~.wi toPi h i  mci aio r La ST -i F c~ nd i Li-on.

s) Verify that SL-o:uencor is still reset by
d e p r e s s i ng  S~ nulatcr Rese t  Coma-and Switch
S 4 .  S e q u e n c e r  R e s e t  IcU j) on Safety Switch
Simulator should immodidtel y bea~ n flushing.

— 2.3.4 Functional Test

2.3.4.1 Sequencer functional testing will consist of
— twenty test cycles using voltaae and Con-

troller mode , b u r s t s  per second and bursts
per sec :uence settings sot ierth in. Table I.

2 .3.4.2 Prior to porforminc Cycles 11 thrcuch 20
repeat at 30 V2C the armmnc an-i safinci veri-
fica tions as set forth in Steps a) throuch

— r) under para -orrrh 2.3.3.

2 . 3 . 4 . 3  P e r f o r m  the  f o l l o w i n g  for  each Cycle set
f o r t h  in Table  I .

a)  Set power supply  vo l t age  and C o n t r o l l e r
s e t t i ngs  as nr es c rib ed  f o r  the  tes t  cyc le .

b)  V e r i f y  t h a t  S i m u l a t o r  Arm Power Switch Si
is on , Simulator Dropping Resistor is
switched in , and that Sequencer is reset.

C) Place Safety Switcn Simulator Toggle Switch
in the ARM posi tion .

d) Momentarily depress Simulator Dispense Start
Switch 52.

e) 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
am~ 1itude , and number per sequence across

~~1 Simulator Test Points TP1/TP2.

12
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3) Dispense mode as indicated by telemetry
voltage frc:a Simulator Test Point TP5 .

~ 1

— .1) Vor I fy pr o per  s c - q a e n - c  ire as re SI cc ted
by pulses or1g ir .-~Si n from TPl/Ti~2 .~t
a rate ecual La th e  C cn t r o l l c-r set t i r .-r
when in the Dual mode and e q u a l  to 1/2
the setting mn Sinule maci c ar i d having
an amplitude of about 1 ‘JDC (10 amps)

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

g) When T a b l e  I sets f o r t h  B u r s t s/ S eq .  opera-
t ion as C o n t i n u o u s  ( C)  , perform the following
additional tests.

h) A fter initiatinc the dispense start uu se and
ci min~ mun of smxteen dispense pulses have
occurred , momentarily derress the SimuLator
Disp or.se Stop Switch S3.

i) Verify throuch telemetry voltage from TP5
that dispense pulsing has stopped .

j) Upon completion cf each cycle place the Safe—
ty Switch Simulator Toggle Switch in the SAFE
position and reset Sequencer as set forth in
steps c) through f )  under paragraph 2.3.3.

k) Upon completion of all test cycles, place all
Controller Switches in the most counterclcck-
wise position , all Simulator Switches in the
OFF or OUT posi t ion , and turn off system power.

2.4 Functional Bench Test of Controller , P/N
39—1155

2.4.1 Requirements

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

_s
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TABLE I

VOLTAGE AND CON TR O L LE R SE TT I M q S FOR SEQUENCER FUNCTICNAL 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 22.5 D 1 1 16

— 4 22.5 S 1 4 16

5 22.5 D 1 C ——
6 22.5 S 2 2 16

_  7 22.5 D 2 8 4

8 22.5 S 4 1 16

9 22.5 D 4 4 8

22.5 S 4 C ——
11 30 S 1/2 1 16

— 12 30 D 1/2 4 4

13 30 S 1/2 C ——

14 30 D 1 2 8

15 30 S 1 8 8

16 30 D 2 1 16

— 17 30 S 2 4 16

18 30 D 2 C ——

• 

— _ _ _ _  _ _ _ _ _ _  
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2.4.1.2 The Cc .r .tr-Tllor C(.-si J r; pa ramoti rs are as

Arm Power CM/OFF Function

Disp en~;e Eu se START/STCi- Su:-.crocn
— 

Dispense Pulse Width .125 ± .010 sec.

- Dispense Pulse Rate .5, 1, 2, 4, Pulses/Sec.
— 

± 10%

• Dispense Pulse Count 1, 2, 4, 8 Pulses/Seci-~en:e
or Cor.tinuou~ Pulsing

I Dispense Mode Single or Dual

Telemetry Signal 4.7VDC 5~ No Dispense

2. 35VDC iingle isrnr .se

l.57VDC = S I  Dual -ispcnse
- _ Reset Pulse W i d t h  0.050 = 0 .15  Sec.

• Reset Pulse Rate 8 ± 2 P u l s e s/ S e c .

2.4.1.3 The test shall be performed at room ambient
conditions.

2.4.2 Test Setup

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

:1 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 apDlicable .

d) Adjust recorder and/or oscilloscope to appro-
priate input setting as is applicable for each

- test signal to be monitored.

III

• i s
J 

___________

— 
— - - _— . ~—r —t-.. W. ~~~~~~~~~~~~~~~~~~~~~ 
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_ _ _ _ _ _ _ _ _ _ _ _  ~~
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~~~~: 

~~~~~~LIIIIIIJ
Rzc~ aJ]

_ _I
Figure 2

NOTE 4

— Moni to r ing  equ ipmen t  will be connected to Simulator
Test Po in t s  P 3 , TP4 and T P S .

-
~~ 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-
tor Buss Power Lamp Li.

b) Depress Simulator Reset Ccrra~ar.d and hold on
during steps c) through e). Simulator Reset
Command Lamp L5 will illuminate.

c) Verify arming relay operation by first
i placinq the Simulator Arm Power Switch in

the ON position and t h e n  r e t u r n  it to the
OFF position.

I

16
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NOTE 5

In the C: .  rc~ -H tic- n S~~roclatc r Arm Powe r L a m p  L2 , l e f t
- Pc ’c: ‘c- w - r  J o : : -  i ’ , and ~- :ht Red Pc - - a r Lam:, LlO will

illa :-~~no~~e and E :et Cc~~a ’ari . i  L . t r . p  1.5 will flash inhi ca—
— t . i n ;  . : r a i : ; : 1 1 0  ho:; ~-:eo ‘ i . :L d  and  a~ ~ l led  p- c-~-.’cr to

ti . 1 . 1 1 L i  1.’ 1 _~ I CUI t O

— 
NOTE 6

In the OFF :cositicn , the four lemcs will be out in—
— di c a t i nc :  the  ar::inc relay has de—energired removing

power fro m the Controller circuits .

— ci) Return Ann-. Power Switch to the ON Position
and verif-’ reset pulse rate as indIcated

- 
by the flashing rate of L5.

e) Verify reset nulse width and telemetry vol—
tage for no dismense mode from Simulator Test
Point T 5 - .

f) Release Simulator Reset Ccmn-and Switch.

— g) Adjust ~c-wer supply for 30.CVDC and repeat
s t e p s  c)  t h r o u g h  f )  of t h i s  p a r a g r a p h .

— 2 . 4 . 4  R a t e , S ecu en c e ,  Mode F un c t i cn  V e r i f i c a t i o n

— 2 . 4 . 4 . 1  Con t ro l l e r  o p e r a t i o n  w i l l  be v e r i f i e d  t h rau ch
an 80 cycle test whereby the applied voltace ,
mode , b u r s t s  per second , b u r s t s  per secuen ce
and nureber of sequences per cycle will be as
set forth in Table 2.

2.4.4.2 For each cycle the following functions will
- be p e r f o r m e d  and verified:

• a) Depress and release Simulator Dispense Start
Swi tch  S2 to activate Controller.

— 
b )  U s i n g  S i m u l a t o r  Test P o i n t  TP 5 v e r i f y dis-

pense p u l s e  w i d t h , d i spense  p u l s e  r a t e , bu r s t s
per sequence , and telemetry voltage before ,
during and after pulsing.

9

17 

— -. . — -  - •.- •



Test Proced ur e Re por t
_______ 

D 1 2 4 0 8  ( 1/ 7 5 )
- [FI T -

c)  V e r i f y  proper  dispensing sc-cuprice as in—
- 

dicated by Sir-ulat :or Left Cr 1 Rig h t  [~is—

— 
pense Indica t)r Lamps L7 and L9.

NOTE 7

— In the S i n gl e  M ode of ope r a t i on , Lamps L7 an d L9 wil l
illuminate alternately at a rate ec:ua L to one—half
that set on the Controller until the  set b ur sts pe r

— sequence have been comp leted .

-i NOTE 8

In the Dual  Mode , Lames L7 and L9 will illuminate
simultaneously at a r a t e -  ecual  to that sot on. the
Controller u n t i  the  set b u r s t s  per sequence  h ave
been ccmp~ eteo.

— d) Repeat Stens a) throuch c) the  n u m b e r  of
times set tcrth in Table I under the head-
ing Seq.,’Test.

e) When Table 2 sets forth Bursts/Seq . opera-

— t ion as con t inuous  ( C) , p e r f o r m  the fol low-
ing additional tests.

f )  A f t e r  in i t i a t i n g  the dispense start pulse
and a f t e r  a m inimum of s ix teen  dispense

— pulses , momentarily depress Simulator
Dispense Stop Switch S3.

J g) Ver i f y through telemetry vol tage f rom Simu-
- lator Test Point TP5 and by no further

illumina tion of Lamps L7 and L9 that dis—
pense pu lses  stop .

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.

J 
_ _ _ _
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- TABLE 2

VOLTACN’ 2 ~-d::’T1 :: Ffl~’ cc::~’~o — r .  :.~~p F N: ; c -T t c 2 ; - - L__TE ST

• -; - •1
CY C i i .  v: ’c ~~~~ L Y P S :2/ ~- v~-u oo: / ~~~~~ . C’~ cLi~ VLC !N, Ph JJt RSTS/ ESTf/ SEQ/

~~
N . C.  ~~~~~~~~ i , . o  SEC. SL~- . T~.T

1 2 3 . 0  ~ 4 21 2 3 . 0  ~ 2 1 4

2 2 3 . 0  1/ 2  2 2 2  23 .0 2 2 4

— 
3 2 3 . 0  S 1/2 4 4 23  2 3 . 0  S 2 4 4

4 23.0 P 1/2 1 2 24  2 3 . 0  D 2 1 2

— 5 23 0 ~ l/~ 8 2 25 2 3 . 0  S 2 8 2

6 23.0 D 1/2 2 4 26 23.0 D 2 2 4

7 .13.0 P i,-’2 4 27 23.0 2 2 4 2

8 3 . 0  S 1/2 C — 28 2 3 . 0  S 2 C —
2 3 . 0  P 1;2 3 2 29 23.0 2 8 2

10 22.0 2 1/2 C - 30 2 3 . 0  2 2 C

11 2 3 . 0  S 1 1 4 31 2 3 . 0  S 4 1 4

12 23.0 5 1 2 4 32 23.0 S 4 2 4

13 23.0 S 1 4 4 33 23.0 S 4 4 4

14 23.0 2 1 1 2 34 23.0 D 4 1 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

17 23.0 D 1 4 2 37 23.0 D 4 4 2

18 23.0 S 1 C — 38 23.0 S 4 C —

19 23.0 D 1 8 2 39 23.0 D 4 8 2

— 20 23.0 D 1 C — 40 23.0 ri 4 C —

! Cycle 41 through 80: Repeat Cycles 1 through 40 using 30.0 VDC .

II ,
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2.5 1-Icicle F’u n o t i c : .  Test

The :c-~ ’- l •- } r - -2h I to , Rr~i.-J~ r ; J  39_ il (1 , ~~• •~
t t : StL ’.~ ~or I t o  . d - i l it ’  t (  ( - c n . t i~~n c . : f  ;n i’ o
}~re’: -: ; t  1o ; .Ih ~~~~~~ 1 . -  i k o  oc ’ r 1 : L - r 1 ~~a 1  t .
1: .g 0 . 1 ~ n i t o  C o  O n e  I t O L - o r :  t -  o~ ~~~assc:11~

Chaff un i s 1-Lc ii i I :  h e ld  and conta i nod don no f i r -
ing without t e n d e n c y  fo r  the c h a f f  sleeves to e:ect.

— Scuib gas lCaks rhould not materially do~:r~ de s oob
connectors er th-- --o -o~ L ;~~r i n - •i harness. ~cco1cra—
tic:’. of oci:co~~ne :. c s  is accep table .

— 
The breech plate of a singl e module ser~.e s as a cap
5cr 16 c h a f f  u n i t s  and sc juib s  and  is he ld i n p ace

— by four :c-: ts through tue holes “2” of 2 r a - .m n.c 39—
117E.  

-

St r o : o ’a r o ll  t h e  b r e e c h  :;i at e  b eh a v e s  as a c l a n -n c - i
— boar .  ~-.~~~ t : - -. free ends. The free en-is are str-ocounallv

weakest tn -cl most s o sc e p t ib le  to an . u n - a r c i  b e n . c i L n o  d o —
S 1-ict ion du r i n g  scu i b  f i r i n g ,  the:eb’ : pc tc r .t : al l-
a l l cw i r . g  a leak. Therefore , module testinc woth

— chaff units and sqaibs ‘--‘ill be perform ed in the end
hole  of a mod u le.

‘I~-:elve RP-129 chaff units with squibs will be fired
during th is t e s t .  The breech p l a t e  w i l l  be removed

— after each unit has  been f i r e d  and the nodule visually
inspected for burn marks and straightness.

2.5.1 Pre—Test Examtnaticn
I 

a) Inspect the Breech Plate for straightness
- starting f r o m  one end i d e nt i f i e d  as “A”

to the  oppos i t e  end i d e n t i f i e d  as “ B ” .
Record - a c t u a l  r e s u l t s .

b) Visually examine base of Breech Plate for
— any  d i s c olo r a t io n c  and damage . Record

observatior.s.

-J

2 1.)
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2.5.2 Pr enao cition for Test

a )  I . ~d onL - ~-d~— —l 2) C1n~ff Lnot into thc Icour

— 
right h a n d  c h a mb e r  o :aCcoi~ 0 .

1-:OTE 9

— This san e chamber  w i l l  be u t i l i z e d  f o r  a l l  t e s t  f i r in g s
fo r  the  M o du le  Fun.ction Test.

— 
b) Mate a clean paper filter disc with the

• rubber gasket and assenhie with ti.o van -or

— 
filter disc adjacent to the c h a f f

- c) Complete the module assemb l includin c souib
and cab le .

d) Connect cable to 287DC r o w e r

— 2 . 5 . 3  Function. Test

a) Turn p:’-:er on.. Ec uib should fore an.i dis-
perse ch a f f  l o u d .

b) Dis—assen--ble module to the exr- -n.t
expended chaff unit car. be r e m o v e d .

c) Visually examine the paver filter disc f o r
damage and exter .t of discolcrat :cr 

— 
observatocns.

d) Visually examine the Breech Plate for er-i—
dence of dan-ago and ioscc-ioruc:cn , co n-n-ar-a

— with cbservaoion.s noted on. P a r a .  2.3.1 , ste~
b) and record results.

e) Repeat the procedure from Pare . 2.5 .2 , Step
a)  t h r o uoh  P ar a . 2 . 5 . 3 , S tep  a)  e leven  (11)
times.

— 
f) Af ter the last test has been completed , in-

spect the Breech Plate for straightness as

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

-S
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— 

~~~~
• 2 . 0  Ln i r o n - : u : t l ’Pl-lI Tu s tn  fo r  Se n u en c o r

a n - i  C n~~: ol cr

Envirn r -n - Oa l/ 1 1-~ tarts to be  norfcr:--ed an a s- -u-en -no r
and  C O n - O I L  1 1cr  a r e  ~b _~, o r i b c d  in A : r -c h x  of t h~~c
ceiur0

— 2 . 7  Sy s t em  Ac cop tan-ce B e n ch  Test

2.7.1 Reciuirerrents

2 . 7 . 1 . 1  The pu rpose  of t h i s  t e s t  is to v e r i f :  c - p e r u —
- tior.al corn-at ibilit’: an-ri co-valiance to cIa—
J sign re (:ulrcn-ents of all B~~Y— 34 cannonan ts

as a system as w e l l  as to i a v e l c r  a n d  es-
t a b l i s h  v a r i o u s  s ys t e m  op e r u t i n c  p a r a n - -  t ar s .

2 . 7 . 1 . 2  The t e s t  s h al l  be p e r f c r —  cI a t  ro an-, a m b i en t
• conditoon s.

— 2.7 .1.3 All testing will be p e r f o rm e d  at  25v2C .

2.7.2 Test Setun-

a) Connect  the C o n t r o l l e r , twc Scqucncors , So-or
Modules , and nec-aired tast omuomn -ent as sac- -;n
i n Figure 3. ______

~~~~~~~~~~~ __________ 

_ _ _ _

—_________

L__

1 
~~~ ~~~~~~~~~~~~~~~~~~~

- 
_ _ _  

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 
__________ __________ t A  -~-~~~l I

NILE ~~~~~~~ L~d Li ‘—~~~~~~ 
_ _ _

~~~~! 
~~~~~~~ H ___

L

~~~~~~~ 

H
~ ~ 4. ~~~~~ 8 I 

1. 1 ~~ A u1y ~~~ ç.;~ - v ,  S... rc .’

— L~
Lr

~ 
Pc a) 

— 
IZ.i i.4~ ’~~ 

— -~ — — J - — — - — 
ttJ L- ~~”~~ RIGMI 

~~~~~~~ 
~
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- it. I 1-
1: 10

- L - : u i ; ; r - - n - O - -. i l l  P comn-cc~~- -: to a l l five
n- 1~ ! o  : - ¶ 0 0 P 1 , ‘I 

- 
, II 3 , 11 4 U 5

: ; o s  ii

The tart set—u:i will be erraneecl in  en area where oIls—
c h L c~~ of U’- -~- chaf f r o u n d s  can be n-e-rforncc~ saf-oly.

L )  V e r i fy  t h a t  a l l  C o n t r o l l e r  Sw i t c h e s  are  in.
the nest counterclockwise m csi oban .

c)  V e r i fy  t h a t  a l l  S im u l a t o r  Sw i tc h e s  a re  in-
t h e  OFF or C-UT ~- C 5 i tj O n .  as is upp licab lo-.

— 
I

d) Verify that p c- a r  su~~:lv is CFF.

— 
e)  Ver :  :~: that shortina connectors are in

place on a l l  rcd~olc  c o n n e c t o r s  an -i  t h at
Safe ty P in s  are inserted on- b o t h  Pods.

f) Remove 1-Icicle A frcro Piuht Hand Pod , load
with 10 r~o-co b s an-i -R—l ~~ c h a f f  r o un d s , a n -c)
re—insert on Pod.

o)  Adjust reco~ c)cr and/or oscilloscone to the

• ap p r op r I a t e  on -p u t  s e t t i nu s  as is ap p l i c a bl e
— 

for each test signal to b e m o n i to r e d .

2.7.3 Arminc , Reset , Safctv V e r i f i co t i o n .

— a) Turn power supply on and adjust for 28.OVDC
and v e r i fr ’  i l l um i n a t i o n  of S im u lator Buss

-
~~ Lamp L i .
- 

b) Place Simulator Arm Power Switch SI in t h e
• ARM pcsltior’. and verif y illum ination of Arm

Power i arp LI .

c) Dupress ~ni hol d S im u l e t a r  Beset Co-ran -and
— 

Switch 5$ and verif y i11cm~nation of Reset
- - Comm and Lan -n  L 5 .

U

- ‘3
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-

. _— 
_______

- d) 00-rify t h r  Pc t h S -dc - n - y e n - c ;  n - c - se t  or  ar e
a I P i c o~~. 05 i n-i i c- 1 t o  - .

- 

~ 1 arc h u’. of
• ( . 1  ~ I I ~~ P - - - _ 1 I I c  - a t  ¶ cc  1 cc  - - I _  -

— 
o)  l e L  C entre I l - ~r ~c ;rrt ~’n ’(c . Ho] -~~or o:. e ,

I cc rc  t : ; ’f L ’ O  - ~— u  1 u or o ;c I a r C  1-I lIe f _ I  CC ton -
On S1fl - ;lcc .

f )  Place Simula tor Arm Pc--er S- - i tch Sl in C-PP
p c s it i~~n- , S i mu l a t o r  D r O r n - I n - :  b a c c o s t or S- ;~~tch

— 55 in. the I:; vo-sition and r- :-n-.ovo- shortinc
c o n-r e c t o r  f ro :u  Yc- o lul e  A in the hi~~ht Han -i

- Pod .

a)  R e t u r n -  S im u l a t o r  Ar m Pu - -ca r S’~-- i t c h  SI  no t h e
C~~~ p o s i t i o n , i r c n- e n ta r i l r  d o m r ~~cs S::cn- -at :r
Lisconse Start footch SI , en-cl -:erif-: the

1) Li on- :-n-se- con-n-an-cl cIsc us ondi cat -~i
— from f o r - d o n o r  T e s t  P o i n t  P 3 3  — a s  a

m inim um of 13 millisc-ccnos duration - .

2) Dispense pulses were cenoru ted as in-
dica ted from Simulator Pc-st Pcinr ‘335.

- 3) System did not f i r e  as indicated by
- . 

no discharge of un -its f r o m  1-b -dd e A in -
the  r i g h t  h a n d  nod , ar•d abc-at .3 V:-C (3
amps) across Simulator Pest Points i’l

— and TP2.

h) Turn off Simulator Arm Power Switch Sl and
— - 

remov e Safety Pins from c~oth pods.

i)  Turn  on Si mu l a to r  Arm Pow er Swi tch 51 and
-
~ depress Simulator Reset  dorm-rand Switch S-~

for a minimum of 5 seccnds.

j )  Verify tha t Sequencers cIa not reset as i n —
— dicsted Lv the f a c t  t h a t  b o th  Pod Reset Lan-ps

do no t bego n f l a s h~ n-g .

k) T u r n  o f f  S i m u l a t o r  Arm Power Switch Si and
re—insert Sa f e ty  Pins in both Pods. 

- - - - . — —--—_ - .- — —----— 
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~
L1

~- -_- - -

1) P r - c u t  S a u c;u : u o- r s  ar: .i ‘‘ u n - i f •  n - u n -  S t un - S
2 .~~~~~~. 3. 2 t h n - c -u q h 2 .5.3.4.

in) P - in - n o f f  Si m c l a H - r  A : cc rc-,- - I- r S- -.i tH’ S 1
t L : - ~~~ \ -c  Po ’c 1c  - -C c - _1 k C ,  ~ r c r , ~in-i : . : . c ’ _ n—

r 1 1 y - cres s Ci cc l a L: r b - i c c  ‘ - : .  Se : t. ¶
H--itc h .

n) Verify that r vstum ; does n ot -  cr e r a t e  a s  re—
fl e ct e i  by no di~ pen-se pulses from S o n - - a —
la tor  Tes t  P o i n t  TP 5 an- i  no d i s c har g e  of
l ive  rounds  f r o m  the -Iccci -ale A in- the Roght
Hand Po-cI .

0) Beta:. a l - i C o n - t m — l I e :  Sw: tches  to tri o m o s t
c ou n t e r c lo ck - - -- i s u  P o s i t i o n .

2 . 7 . 4 S-:~~t en-  F c n - e t i o n o l  To-st

2 . 7 . 4 . 1  Svsteo  fu m • c o : o n -u l  t e s tin c  will consist of
a f a n - t v  cycle test un -on -c Controller Mc d-:- ,

and Bursts -:q. settmn -os for
each  cy c l e  as sot fcrth on- Table I.

2 . 7 . 4 . 2  lIe-o h cyc le  will be r epea ted  the number of
times set forth in Table I under the head-
ing Sc-d .,’?est.

2.7.4.3 Cycles 1 through 8 will in-vclve the dis-
charge of love chaff rounds from Module I-.
of the right hand pod af ter whoch the short-
ing connec tor rust be re—inserted in. the
Module A connector in order to con-aclete
Cycles 9 through 40.

2.7.4.4 Perform the following func ticns and vc-ni—
f~ cations for each cycle sot forth in Table
‘l

a) V e r i f y  that 28VDC is applied to Simulator
Eu s s .

b) Place Controller Switches in the positions
prescribed for the cycle.
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c) V u r i  f ’  that n-~ i c m u 1 i t c r  7-rn- 1 - - o r S-wi t ob  Si
i s on , that c - 1r -ule tor :r ~cc :i!co- 1- -socro r
i s s — n  t i~ i .  -C a c c l t h,:t ~ pc - l a w - rn - S re
reset.

d) i~~- : ov c H l e t v  l i— c c fruccc Leth S-ccaun cers .

e) 1-Icren tarol’ - depress Sim ulator DispL-nn-o
Start H-~otob 52 and verof y tn-a following
parameters ar.d functions.

1) Din-per-se start pulse width end ampli-
tude as measured from TP3.

2) Disper1se Pulse rate , pulse ;-;icl:h , and
number per sequence  as measured  a c ro s s
TP1 and TP2.

3) Disr:er.oe n-cd-a as indocated by t e l e met r y
voltage frcn :35.

4) Proper seq uencing as indicated by lUll- -C
( 10 c~m oI’ e )  pu l ses in t he  Si n ci ~ M-: cle and
2VDC ( 2 0  am p s )  pu l ses  in.  t O -a  Lu a l  1-lode
across TP1 and TP2 throughout each dis-
pense sequence.

NOTE 12

When fin-i nc live c h a f f  rounds proper  s e q u e n c in c  w i l l  be
f u r t h e r  indoc at~~d by round din-charge n-ate in the Single
Made eon-al to 1/4 that set on the Controller and in the
Dual Mode c-cual to 1/2 that set on the Controller.

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

g) When T~ bic- 5 calls for Sequencer reset , in-
sert Safety Pin in to bo th pods , reset both
Sequencers in the manner set forth in Steps
2.5.3.3 and 2.5.3.4 , ar.d then remove both
pod safety pins.

26

_____________________ - _— - _— - — - ---_ — - - - _—_---_— - a —



Test I’ FOc -t -dure E- s;crt
_ _ _ _ _ _ _ _  

D 12 4 0 8 (1/75)

h) c- he ri ‘Cable 5 calls for Cant iruo u s (C) l en -n - t o
per  saquan-ce osc’raticn- ~c rforc: the- fc Ic - - —
ing c:dcl it c& -nai tests.

i) Af ter initia tinc the d o c ~~~u :1s’: :a rt
and a n-c ri;-r:m of sixtL - : .  d o c ; n ’ - nn - ’o p - c I s c :

— have occurred , :n c - m en t a r i l y  dapr - :  us tn--a
Simulatcr Dispense Stan S-.-:itch S3.

j) Verify through telemetry voltage from, PBS
— and reading across TP1 and TP2 that dis-

pense pulsing Loi s stopped.

k )  M o m e n t a r i l y  de press  S i m ul a t o r  L i -p e n - s e
Start and ccrmplete d i n - p a n - a c  Les t  c o le - -.

1) Ucon c o m p l e t i o n  of  all test ceclos , s lace
all Con troller Swotchos in tn-c most counter—
cloch’ - -- i s e  n o : it ic n: , oIl Smn -cc n.to: Swo:::.e:
in. the ar:n3:cabl-a OFF or OUT cosotiom . an.
turn system- Ic-owe: off .

-a
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TABLE 5

—
CONTRC)LIC ’B S- l::TT~ISC FCB S’~

’ Tl- l-l i~ 3CTIC btl. TEST

CYCLE 1-13311 b~’l - S - T C /  LL~1 S-T C/  CII Q/  Bl: c - :L- :’ CY CLE MO DE Lb LC’:’S/ BbIb ;’FS/ Si3~- / p:s~~:;
— si:c. SlI n - . 1 : 5 1 ’  S -b C .  cCI _ . ‘i’ -a t :

— 1 S 4 8 1 21 S 1 8 2

2 S 4 4 2 22 S 1 4 4

— 
3 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 —— X

6 D 4 4 1 26 D 1 8 1

7 D 4 2 2 27 D 1 4 2

8 D 4 1 2 X 28 0 1 2 4

9 S 4 C — x 29 D 1 1 8 X

10 D 4 C — X 30 D 1 C -— X

- - 11 S 2 8 2 31 S 1/2 8 2

~ 12 S 2 4 4 32 S 1/2 4 4

13 S 2 2 8 33 S 1/2 2 8

— 
14 S 

- 
2 1. 16 X 34 S 1/2 1 16 x

15 S 2 C -— X 35 S 1/2 C —— X

1. 16 D 2 8 1 36 D 1/2 8 1

17 0 2 4 2 37 0 1/2 4 2

— 
18 0 2 2 4 38 D 1/2 2 4

... 19 0 2 1 4 X 39 D 1/2 1 8 x
20 0 2 C -- X 40 0 1/2 C -— X

- 28
-J
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1 . 0  S C O P E

— T his document d e l i n a t e s  the test procedure and methods to
be u t i l i z e d  to perform the Environmental Q u a l i f i c a t i o n  Te sts on one (1)
ejch Control I l n i t  (CU), Drawing Number 39- 1155 , d nd one (1) each Sequen-
cer Un i t  (SU ) , Pr aw i n q Number 39-113 8 , rna nufactur c~ by Lund y E lt ~c t r o n i c s
an d S y s t e w s , I n c o r p o r a t e d .

1 . 2 P u r p o s e

T he purpose of these tests is to verify the operational
i n t e g r i t y  of the CU and SU while being subjected to tne d y n a m i c  a n d  c l i —

— 
- c a t i c  e n v i r o n n e n t s  s p e c i f i e d  in th i s proce d ure .

2.0 A PPLICABLE DOCUMENT

MILITARY 5 P E crF I cA T I O N TITLE

_ M IL -T - 5422 T e s t i n g ,  E n v i r o n n e n t a l , A i r b o r n e
El ec tronics Equipment
R e v i s i o n  E , ~at e~ 13 A p r i l : 9 5 9

3.0 TEST FACILITIES

3.1 Loc a tion

Quali fi cation Testing shall be conducted at Harris Corpora-
t ion , Elec tronic Systems D i v i s i o n , Env ironmental E n g i n e e r i n g  Laboratory .

• 3.2 Standard Co r d i t i o n s

Unless 3tn e~ w is e specified , tests are to be conducted under
s tandard laboratory condition s . Standard laboratory co nditi on s are de-
f i n e d as f o l l o w s :

Tem perature - Room A m bient 23CC ± 10CC (73°F ~ 180F)

-~~ R e l a t i v e  H umi d i ty - 50 ± 40 %

A tmosphere Pressure - 725 +501-115mm of mercury (28.5 +2/-4 .5
inche s of mercury )

3.3 Test Tolerances

The ma ximum allowable tolerances on test cond itions shall
b e as f o l l o w s :

U ( a )  T e m p e r a t u r e  ( d e g r e e s  c e n t i g r a d e ) :  2 d e g r e e s
(b) A l t i t u d e  (feet): ±5~( c )  H u m i d i t y  ( r e l a t i v e ) :  ± 5% —0 %
( d )  V i b r a t i o n  A m p l i t u d e :  ± 10 %
C e ) V i b r a t i o n  F r e q u e n c y :  ~2%
( f )  A d d i  I l o n u l  I o l c ’ - a n c c ~- - A d d i t i o n a l  tolerances shall be assp ec i  f i e d
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N e as u!-enle nts

A l )  measurements s h a l l  be m ade w i t h  instruments -.-5- h o se ac-
— c u r d c V - h is  b - n - e n  v e r i f i e d .  Th e accuracy of in s t r u m e n t s  and t et t c- au~~p-

In e! - t ~~~l l Li’ v e r i t i e - i  p e r i o d i c a l l y  to the s a t i s f a c t i o n  of the proc u r —
- __ r i n ;  d ~-n c y . A l l  i n s t r u m e n t s  and t e s t  e u u i p n e n t  u s e d  s h a l l

a. Con form to laboratory standards whose c a l i b r a t i o n
is t r a c e a b l e  to t n-- c p r i m e  s t a n d a r d s  at t~ e U.S.

-
t P u n — a u  o f  S t a n d a r d s .

t, . Ua~~e a !: a c c u r a c y  o~ a t  l e a s t  one - t h i r d  t h e  t o l e r u n c e
t o n  t n -  ~a r i a ~- l e  t o  be m e a s u r e d .  in th e event of
c o n f l i c t  b et w ee n t h i s  accuracy and a r e q u i r e m e n t
for accuracy in any one of the test procedures of
this document , the latter shall govern.

c. Be appropriate for measuring the test parameters.

3.5 D e f i n i t i o n  of Terms

I .  T e m p e r a t u r e  S t a b i l i z a t i o n , E q u i p m e n t  Non - O p e r a t i n g :
-
~~ U nless otherwise sp ecified , temperature stabiliza-

t i on has been achieved when the tem perature of th e
un it (s) having the longest thermal lag does not
d 1~~~ C r  more tb - an 20C ( 3 . 6 0 F )  f r o m  the  a m b i e n t  t e m —
p~-ra tu n e.

2. Resonant Modes - A resonant mode shall be considered
to be any frequency dependent mechanical disturbance
which can be detected v i s u a l l y, o r a l l y , or by means
o f other sensing devices. A resonant mode exists at
a n y  frequency at which the ratio of specimen response
le vel to input level (a rat io of at least 2 to 1 shall
be considered as a reso n ant point for the test program
prescribed in this pr oce dure) is at a peak such that
botn an increase and a decrease in the excitation fre-
q u ency w i l l  pr oduce a decrease in the specimen response
l e v e l .  Th e disturbance may a lso e x h i b i t  itself as an
erratic sharp waveform , ana j r the specimen as erratic

— c~~erat ion , d e v i a t i o n  from required performance or corn—
Hete mal f u n c t i o n .

3.6 Jest E~~u i pm e n t

The b elow l isted , or equ i v a l e n t  equipment shall be utili z-
ed for tn ’- se tests:

I TEM M A N FACTUR E R MODEL NO. SERIA L NO. CAL I BR A T I.
I N T E R V A L

r e n i p e r a t u r e / n i t i t u d e  le nny  E n g i n e e r i n g  3 6 S T - 1 0 0 3 5 0  7598  N/ A
C h a m b e r

U

2-
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ITE M M A N U F A C T U R E R  MOD E L N O .  S E R I A L  NO. C A L I 2 r ~~T
— I N:

‘m p e rature C o n t r o l l e r  H oneywell Y 1 5 2 1 4 3 1 6 _ D 1 _ 3 3 _ 2  U0339203001 90 days
- —  

Cna:’ -b er

“~~n o m e t e r  M e t - i a n  I 1A A 1 O ~~-1 N /A

~~- - p e r a ~~u r c  :~ n - c o~~-~~~~r cr ;o~~.-~e l i  1630305- 6 P71 3’i~05CO i 90 cu -s

- 4 b r u t i o n  S n - c e er L i n ~ A 2 49 — j 59 N/ A

V i b r a t i o n  Po ,ier L i n g  PP-1 7 5/240B 35 N/ A
A m p l i f i e r

~~b r a t i o n  C o n s o l e  L i n g  S R C - 5 0 - 3 L  14 N / A

~eep  O s c i l l a t o ’  S - ~ec~~ra l  SD 1 I4  94 N/ A
Servo v nan i c s

_
~io: er-~~i ’ e r L i — c  C M A- 1O 166 N /A

5- ampl i~~~er

T h a~~ e r  :t  ~a d i a t i o n  T-40-404 2 A t tine
test

~ne A — p l i f i e r  L i n g  LA -iCO 58 N /A

~~c il l o s c o p e  T ektrori: < RM5 64 Various 120 d ays

ie Base Tektroni x 2B67 Vario u s  120 -oay ~p.

A m p l i f i e r  Te k tronix 3A72 Various i20 da~.-s

~~ue -~-.‘-~S ~o lt :- eter B a l l a n t i n e  320 Var i ous 120 da ,s

‘ - Y  ~ccor de r H e w l e t t  135 V a r i o u s  180 d a y tI 
Packard

Lo g Co r verter Hewlett 7560A Various 180 days
P a c k a r d

C o u n t e r  H e w l e t t  5 5 1 2 A  V a r i o u s  120 d a y s
- Pac K ar d

~mp l~~f i er Unho i t : 608PS-1 Various N/ A
p o we r S u pp l j D i c k i e

~ np l i f l c r  U n h o l t z  608R V a r i o u s  N /A
Power bup p l y D i c k i e

par :e A mpl  I f i e r  Unhol tz  8PCV V a r i o u s  180 d a y s
D i ckie

- ‘ t~~~ r ue  A iii~~
) i f  i r U n~io it z •3P MVC A V a r i o u s  180 d a y r

D i c k i e

U 
-

~~~~~~~~~ 
-3- 
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1 TE ’~. MA N UFA CTURER MODEL NO. S E R IA L  NO.  CAL IBRAT IC -
I N T E P V A L

O n  to b nd~ -- co 2 2 2 4 C  V a r i o u s  90 da y s

~~ e le r o-- I :ter End -~~co P222B Var i o u s  90 days

ane  P e c o r d e r  C E C  V R 3 3 0 0  V a r i o u s  a t  t i m e  C ’

t e s t

ni l e U nc o ,rj 1 / 1 V a r 1 ~ u S  180 d a ~ s

~c- FHse S e n e r t o r  R~~d : a t i o r  6125 5~ 2 at time
— t e s t

D p e  C~~~era Po l a r o i d  C- 12 Various N /A

4 0 G E N E P A ’

A l l  e n — l i r o n m e n t d l  t e st data , wit h  the e ’ce o ticn e f  recor d er
cnar t s and ma - 9 n e t i c tape , taken d u r i n g  tn e se tests sh~~l i  b e e nt er e c  i n a
ho-u n~ note b ook - A c o m p l e t e  l og  of  a l l  e n v i  r o r m e n t a l  t e s t  i n f o r m a t i o n
s n a l l  b~ m a i n t a i n e d , i n c l u d i n g  test dates , ske tches of a l l test setups,
ir s e r u ro en oat io n u se d , tes t events , dev iati o n s  from this procedure an~ ex-
p i a n a t i o n  for dev i a t i o n s , test data and results. Al l  recorder charts and
m a g n e t i c  ta ses sh a l l  be properly i d e n t i f i e d , packaged , an d re ta i ne d as
sup ~ ort to the test reports written by Harris ESD. These reco rd er charts
ar : d ~a q n e t i c  tapes s h a l l  be delivered to the customer at the completion of
the pro ora :’i .

-
~~ 4 .2 Test De v i a t i o n s

• Devia tions from this test procedure caused by malfunction
an d/cr f a i l u r e  of the environmental or a u x i l i a r y  equipment shall not be
caused ~o r rejection of the entire test.

In t he case of test equi pment malfunction , t he t e s t  sha l l
be stopped. A fter the malfunction has been corrected , the tes t sha l l  be

- 
res tarted at the test conditions p r e v a i l i n g  at the time of the malfunction
cr at a p r i c r  p o i n t  in the test as designated by the cognizant Test En -

-
~~ gi n eer w i t h  the con cu rr an~~ of the Lundy Electronics an d Systems Project

Fnqi n .~’r or his repr esl n t~ ye.
H

4 3  V i s u a l  i ns p ection

Prior to and immediately after each test , the units under
test u h a l l  he  g iven a com plete visual inspection . An y mechanical di s —
crep~ nci e s shall be noted , en tered in the project log, and brought  to

-
~~ th ’~ attention of the Test Engineer and the Lu ndy Electronics and Systems

P r o j e c t  E n g i n e e r , cr his representative.

-J
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5 .0 T EM n E RATURE /A ~ T I T U D E  T E S T

5 . 1  General

Ther m ocoup l e s  s h a l l  b e i ns t a l l e d i n and on the CU a n d  SU
un its to allow m easurement of the following te m peratures (locations to
re d e t e r m i n e d  at ti m e of test).

a. Ther m ocou p le s sha l l  be located i nt emr ~~l l v
in each uni t  to allow measurement as near—
l y as p o s s i b l e  of the average int e r n a l  am -

— b - i ent temperature of  the u n i t s .

b. Contact temperature on the largest trans-
— former or inductor (except RF inductors)

o r other large mass in each unit.

— c. Con tact temperature on the ccmponer it or
co npc n ent s where the highest operat i c
t e mper a t u r e  is e x p e c t e d , exce pt vacuum
tubes surfaces.

d. Contact temperature on the component
or c o m p o n e n t s  w h o s e  t e m p e r a t u r e  r i s e

— i s l i k e l y  to l i m i t  equipment perfor-
iran cc

e. Ex terna l  s u r f a c e  p o i n t s  h a v i n g  the
lar gest thermal lag.

P r o c e d u r e

Th e Cu and Su sha ll be placed in th e test chamber on ther m al-
lv  inert spacers in a manner s i m i l a r  to that in which it shall be used
in service. T he required electric al connectors sh all be acco r’ p l ishec
an d a fu nc ti on a l t es t p er fo rmed  to ensu re  p ro per o p era t i on of t he un it s
prior to sea l ing the test chamber. After veri f i c a t i o n  of proper opera-
t i on has been com p leted , the test chamber door shall be sealed and the
un its subjected to the Temperature/Altitude Test specified in step s 1
through 12 below.

S tep 1 - W ith the units non-operating, ad just  the
in ternal test chamber temperature to _ 620C
‘-2°C . The temperature of t he units shall
be stabil ized at — 62°C and m a i n t a i n e d  for
dt least t w o  (2) hours. Where it is pus—
sib l~ wi thout  chang i ng the tem p e r a ture con-

__1 d i t i o n , a v i sua l  i ns p ect i on of the un it s
s ha ll b e ma d e to d e te rm i ne whe th e r or not
deterioration which would impair future
operation of the units has occurred .

- 5 -
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Step 2 — Wi th the units n o n — o p e r a t i o n a l , a dju st the i n ternal
tes t chamber temperature to _ 540C 2OC. After
s t a b i l i z a t i o n  of the u n i t s  at -540C , the
un it s shall be energized at the lowest specified
input voltage. The uni ts shall operate satis-
factorily w i t h i n  the s p e c i f i e d  ~~rm -u p tine.
Th e u n i t s  s h l  1 be tu m e d  on and of f se ~e r al
t i m -; a nd c h - c ~~ed ~~~ c a t i s f a ~~~~u r v  o p e r a t i o n .
( S e e  n ote5 a and H ). T h ~~ in t e rn - i l c ha mbe r
ani b i en t t e m p e r  a t ‘-e s ha l  I He ma i n t a  i fl a t
-54°C. O p e r a t i o n  o f  the  u n i t s  s h a l l  be

— con tinued , and d u r i n g  this p e r i o d  it s h a l l  -

be checked to determine satisfactory operat ion .

— Nc ’~ (a): Satisfactor y operation w i t h i n
the specified warm -u p time
sha l l  b e d e t e r m i ne d b y chec k-
in g te see if the visual or
ora l p r e s e n t a t i o n  or o t h e r
performance characteristics
a ppear normal

No te (b): All c h a r a c t e r i s t i c s  which are
likel y to be effected by low
tem peratures shal l  be checked
f i rs t. Shoul d the t ime re-
quired to check the unit s  ex-
cee d 15 minutes beyond the warm-
up time , t h e u n i t s  s h a l l  a g a i n

_ be stab ilized at -54°C and the
operational check con tinued.

S t e p  3 - W i t h  the u n i t s  n o n — o p e r a t i o n a l  , permit the units
• to r estabil ize at —54 °C . After stabil i z a tion at

- 5 4 ° C , the u n i t s  s ha l l  be ene rg i z e d  and the in-
t e r n a l  chamber  p r e s s u r e  ad ju s t e d to 70 ,000 fee t .
U p on r e a c h i ng 70 ,000 fee t , an o p e ra t i onal  and
performance check shall be made at the highest
s pecified input voltage and the results recorded.

S tep 4 - With the units non —operational , ad just the in-
ternal chamber conditions to -100C ± 20C and
a tmospheric pressure. After stabil i z a t i o n  of
the u n i t s  at  -10 °C , the t e s t  chamber  door  sha l l
be Opened  and f r o s t  permi  t t e d  to form on the
uni ts. The door shall remain open long enough
for t he f r o s t to me l t , but not long enough to
allow the mois ture to evaporate. (See note c.)

- 
T h e  chamb er door shall be closed and the units
energized at the highest specified input voltage
to see i f  the u n i t s  o p e r a t e  s~t t i s f a c t o r y  w i t h i n

— the specified warm—up time. The un i ts sha l l  be

tJ —
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tur ned on and of f at least three (3) ti m es.
— (see note a.)

No te (c): When the cnanber door is oo ened ,
it is intended t h a t frost ~.i 11
f or m ; h o- .-~ev e r , s n o u l d  the re~~a-
tive h u m i d i t ~- of t i - f -  a i r  se s- as h
that frost w i l l  not form , an a r~t i —
f i c i a l  m eans  s h a l l  t e  u se d to p m - —
v i d e  the r e l a t i - ~e b - a m i 5 i t j  r - - c e s s a r i
to ha - i e frost for~ -

— 

Note (d): After completion of the cold tes t
(Ste ps 1 , 2 , 3 , and 4), and p r~ or
to starting the high te m perature
t e s t s , a r e f e r e n c e  ra n  s h a l l  b e
made at room a m bient c o n d i t i o n s .
The r e f e r e n c e  run s h a l l  b e  ~ade_ at the hig h e s t  s p e c i f i e d  ‘oput
vo l t a g es an d t he  d a t a  ot- t~~i ne-d
compared wi th that of the re-
f e r e n c e  run made pr i c r  to Stn;

~te~ 5 - W i t h  the u n i t s  n o n — o p e r a t i o n a l , a - l d uSt tn e in -
ternal chamber temperature to 95CC 20C . re
internal temperature shall be :t abi i i:e -o a t
950C and m a i n t a i n e d  for a m i n i m u m  period of 16
hou rs . A t  t he  c o n c l u s i o n  o f  t r ; i s  16 hour  ~e r i o d
the units shall , -.~hen f e a s ib le , be v i s u a l l y  in-
spected to determine the extent of any d e t e r i c r a _
t ion.

Step 6 - With the units non -o perational , adjust the in-
te m na l chamber t emperature to 71°C 2CC. A fter
s t a b i l i z a t i o n  of the unit s  at 71°C , tne u n i t s  s h a l l
be energ ize d and operated c o n t i n u o u s l y at the
highest specified input voltage for a period of
Th ur (4 ) h o u r s .  Ther m ocouple readin g s shall be
recor ded every 30 m i nutes. At the co m p l e t ion  o f
the four (4) hour operating, and w h i l e  maintai n -
i n g t h e  s p ec i f i e d  t e m p e r a tu re , c o n t i n ue to  o p e r a te
the units u n t i l  the units have been checked for
s a t i s f a c t o r y  o p e r a t i o n  and the r e s u l t s  r e c o r d e d .

Step 7 - ~Iith the un i t s  no n -op erational , ad ju s t t h e  in-
t e r n a l  c h a m b e r  t e m p e r a t u r e  to 95 ° C  t 2 0 C .  A f t e r
s t a b i l i z a t i o n  of  the u n i t s  at  95 °C , the u n i t s  sha ll
be energized at the highest specified input voltage

~or four  ( 4 )  c- id es , e a c h  cyc le c o n s i s t i n g  of  a 30
m i n u t e  pper ~~t i ona l period foll owed by a 15 min u t e
non -o perational period. The unit s  shall be checked

I —
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f o r  s a t i s f a c t o ry  o p e r a t i o n  d u r i n g  e a c h  p e r i o d
of o peration and the re sults recorded. Ther-

— rn oc o up le r ead i ngs s h a l l  be r e c o r d e d  e v e r y  10
i n u to s

Step 8 - W i t h  the units non-operational , adjust the in-
t e r n a l  c h a m b e r  t e m p e r a t u r e  to 3 6 C C  20 . A f t e r
s t a b i l i z a t i o n  of  the  u n - i t s  a t  36 ° C , t re  u n i t s
s h a l l  be e n e r g i z e d , and the i n t e r n a l  c h a m b e r
pr e s sure adjusted to 50 ,000  feet. A fter sta h i l -
i z a t i on  of  the u n i t s  and t h e  internal chamber
c o n d i t i o n s , the u n i t s  s h a l l  be o p e r a t e d  a t  the

— h i g h e s t  s p e c i f i e d  inpu t  vol t a g e for a p e r i o d  of
four ( 4 )  h o u r s .  T h e r m o c o u p l e  r e a d i n g s  s h a l l  be
r e c o r d e d  e v e r y  30 m i n u t e s .  A t  the completion of

-— 
the four  (4- ) hour o p e r a t i n g  p e r i o d , and w h i l e
m a i n t a i n i n g  t he s p e c i f i e d  i n t e r n a l  c h ambe r con-
d i t i o n s , continue to operate the units until the
un its have been checked for satisfactory opera-

— ti o n and the results recorded.

St ep 9 - W i t h  the u n i t s  non—operational , adjust the in-
t e r n a l  c h a m b e r  t e m p e r a t u r e  to 6 c- O -C 2°C .
( N o t e :  C h a m b e r  a l t i t u d e  s h a l l  r e m a i n  a t  50 ,0 0 0
f e e t  t h r e u g no u t  t h i s  s t e p . ) Aft e r st a b i l ~~:at ion
of the u n i t s  at 600C , the un it s s h a l l  b e ener g iz-
ed a t  th e h i g h e s t s p ec i f i ed i n p u t  v o l t a g e f o r
four (4) cycles , each cycle consisting of a 30
minu te operational per iod followed by a 15 minute
non-o perational period. The u n i t s  s h a l l  be check-
ed for sa tisfactory operation during each period
of operation and the results recorded. Thermo-
coup le r e a d i n g s  s h a l l  be r e c o r d e d  e~ ery  10 m i n u L e s
of  o p e r a t i o n .

N
— 

S t e p  10 - W i t h  the u n i t s  n o n - o p e r a t i o n a l , a d j u s t  the in-
t e r n a l  c h a m b e r  t e m p e r a t u r e  to 100 ~ 2oC . Afte r
the internal chamber temperature has been adjust-
ed , the units shall be energized , and the inter—
nal chamber pressure adjusted to 70 ,000 f e e t .
After stabilization of the internal chambe r con-
ditions , the units shall be operated for four (4)
hours  at  the h i g h e s t  i npu t  v o l t a g e  s p e c i f i e d .
Thermocoup le readings shall be recorded every 30
minutes. At the completion of the four (4) hour

— 
operating period , continue to operate the uni ~at the specified conditions until an operati o nal
and performance check is made and the results re-

— 
corded.

Step 11 - With the units non-ope l ~t iona l , adjust the in-
ternal cnam ber temperature to 350C ± 20C.
(Note: Chamber altitude shall remain at 70 ,000

8- 
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— f e e t  tn r u ~~uho ut t h i s  s t e p . )  A f t e r  s t a b i l  i z a t i o n
o t t he u n i t s  at 350C , the u n i t s  sh a l l  be energized
at tn h i g hest s p e c i f i e d  input voltage for four (4)
c~~c lc ~~, each cycle c o n s i s t i n g  of a 3C m i n u t e  opera-

-- t i o n a l  per i od f o l l o - ,-;ed by a 15 m i n u t e  ron-operation-
al p e r i o d .  The u n i t s  s h a l l  he che ck e d for satis-

: t d c t o r - 1 o p e r a t i o n  d u r i n g  e a c h  p e r i o d  of operation
on d ~~e re~ i ; l t s s h a l l  H r e c orded e v e r~’ 10 m i n u t e s
e m  o p c r a t i e n .

Et co 1 - ~~i t n  t h e  u n i t s  n o n - o p e r a t i o n a l , adjust the i n-
— t e r n a l  c h a m b e r  c o n d i t i o n s  to no rma l  l a b o r a t o r y

con di t i o n s .  W h en t he i n t e rnal chamber  cond i-
t i ons have  s t a b i l i z e d , an o perational and per-

— for m ance check s h a l l  be made on the units and
tr e results recorded.

N ote (e) : ~n o r d er  t o e~ p e d i te tne s t a b i l  -

i z a t i o n  of u n i t  t emperature ,
chamber te r n pera t ur -es other than
those stated nay be used.

No te (f ) : The steps listed herein i n c l u d e
c e r t a i n  e s s e n t i a l  o p e r a t i o n a l

— test points. These ste ps define
the re quired temperature-altitude

- opera tional envelopes for tee units.
In ad d i t i o n  to the essential test
points stated , any co m b i n a t i o n  of
c o n d i t i o n s , in any sequ ence , w i t h i n
the design l i m i t a t i o n  envelopes as

- defined by the class of equi pm ent
or as modified by the equipment
spec i f i ca t i on , ma y be c h osen  as

— a d d i t i o n a l  operational t-a st points.

- 
0 v:  B AT! ON TEST

6 . 1  t e s t _ S e t u p

-

~~~ 

P rior to th e attachment of the CU or SU to the vibr ation
- test f i x t u r e , a bare fixture run shall be conducted to ensure the opera-

tiona l i r ;te g r i t / of the vibration system.

6 . 2  P r o c e d u r e

The CU or SL sh a l l  be attached to the vibrati on test fix-
— ture and subjected to the tests described in subpara g rap h s 6.2.1 (Re-

sonance Su rvey), 6 . 2 . 2  ( R e s o r ~~nce Dwe l l ) ,  and 6 . 2 . 3  ( C y c l i n g ) .  Both
• un its shall be subjected to these tests in each of the three (3) ortho-

-d
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—
- gon a l a y e s .

6 . 2 . 1  R e s o n a n c e _ S u r v e y

After attach m e n t of the u n i t  to the v i b r a t i o n  te st fi x ture
a~~d all e l e c t r i c a l  c o n n e c t i o n s  m a de , m o n i t o r  accelerometers s h a l l  be at -
t t C ! l C e to the u n i t  t )  a l l c ~ m easure m ent of the structural responses d~~r i n ~
t i - - r e~~t)n~m n t  r u r v m y  ( t e - ; c r i h l - d  in T a b l e  I b e low . (Loc a t i ons to be d l t e r _
m i n e d  a t  th e t i m e  uf  t e~~t .) D u r i n g  t e e  r e s o n a n t  su r v e y ,  t h e  n o r m a l i z ~~cu t p u t s  ~ i t he  c o n t r o l  and  n o n  i tar  a c c e l e r o m e t e r s  thai 1 be r e c o r c e d  or ,
m a g n e t i c  t a p e .  This recorded data shall be p l ay ed bac k and plotte d as
a c c e l e r a t i o n  v e r s u s  f r e q u e n c y . T h i s  d a t a  s h a l l  be rev i ew e d an d a l l
s t r u c t u r a l  r e s o n a n t  p o i n t s  n o t e d  in the P r o j e c t  Log Book .

T A B L E  I
INPUT R E S O N A N C E  SURVEY

• F REQUE N C Y AMPLITUDE

- - 5 to 10 Hz 0.08 inches DA
10 to 15 Hz 0. 41 Go - pk
15 to Si Hz 0 0i6 i n c h e s  DA
53 to 500 Hz 5 . 0  G o - p k

Sweep Rate: 0.875 octaves per minute
S w e e p  D u r a t i o n :  7 1/2 minutes

N O T E :  The un i t  under test shall be operational during
t he entire resonance survey.

6.2.2 Resonance Dwell

The unit  under test shall be subjected to a 30 minute cx -
— posure at each resonant point noted during the reson ant survey . If more
— than four (4) resonant points are noted , t h e  f o u r  (4) most severe shall

be used. The inp u t  a mplitude sh all be in accordance with Table I for
each fre quency selected. A performance check of the unit under test
s hall be made during each dwell. During each dwell the normalized out-
pu ts 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

T he u n i t  under test , while opera tional , s h a l l  b e sub je c t e d
to a sinu s o i d a l  sweep from 5 to 500 to 5 Hz at a sweep rate of 0.875 oc-
taves ~er m i n u t e .  The amplitudes shall be as specified in Table I. Each
sweep shall be 15 m inutes in duration with the number of sweeps required
bein g determined by Table II.



— T A B L E  II
V I B R A T I O N  T E S T  SCH [ ’)ULE

_ _ _  _ _ _ _  

~~~~~~~~~~~~~~~~~~ 4

Total T i m e  - t Resonance - 30 m m .  1 Hr. 1~ Hrs . 2 Hrs.
—

Cyc l i n g  T i n e  
- - 

3 H r s . 2’ . Hrs . 2 H r s .  
- -  

H r J

— 7.0 SHOCK TEST

7 .1 Test Setup

Pr ior to the attachment of the unit under test to the snock
test fixture , t n e  Shock Pulse Generator shall be adjusted to appl y a
sh ap ped h a l f - s i n e  pulse h a v i n g  an a m p l i t u d e  o~ 20 Go -ok 3.0 Go — pk and
a d u r a t i o n  of 11 1 m i l l i s e c o n d - s . R e f e r c n c e  F ig ure 1.

Proce d ure

~ t the co m p l e t i o n  of the test setup, tee u n i t  under test
s n a l l  be a t t a c h e d  to the shock test fixture an c su bjected to sne th r -~e

— ~3 ) a p p l i e d  s h o c k  p u l s e s  of 20 G o - p k  ± 3 . 0  G o - p k  and a d u r a t i o n  of 1L ~
m i l l i s e c o n d s  (reference Figure 1), in each direc tion of each of the three
(3) orthogonal axes. The unit under test shall be operational before ,
d u r i n ; , an d immediately after each applied shock pulse.

A p o laroid picture shall be taken of each app l i ed shock
p u l s e  and s h a l l  be includ ed in the test data. Each picture shall have
rote a on its back the data , Go- pk per centimeter , ti me per centimeter ,
p u l s e  nu-’-- b e r , a n d  u n i t  under test nomenclature.

- I 
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h . ~~ H u M :DI~~Y T E S T

8.1 P r e c o n d i t i o n i n q

Prior to subjecting the CU and SU to the h u m i d i t y  exposure ,
t n e  u ni ts shall be preconditioned by s t a b i l i z i n g  and m a i n t a i n i n g  the
u n i t s  a t  the e x t r e m e  t e m p e r a t u r e  c o n d i t i o n s  in accordanc e -.-i i t h  t ep s
a r i d  5 o f  P a r a q r a p h  5 . 2  o f  t h i s  p r o c e d u r e . If the  u n i t s -  n a v e  L - e e n  s -Th-
j - ~

_ ed te U (.~- u i ~~-~~~~u i e — m l  t i  t u d e  s~~e c i f i e d  in  Pu r i - ; r a p h  5 . 0  of  t u i - ~
p r o c e d r- ~ , th en t h e  p r - e c o n d i  t i o n i n g  r e q u i r e m e n t  h u e  b e e r  t u t i s ~ ie d .

P ro c e d u re

The CU and SU shall be placed in the h u m i d i t y  c h a i r c e r  in  a
manner s i m i l a r  to that in which it w i l l  be used in s e r v i c e .  :f o p e r a t i o n
of the u n i t s  is required , all necess ary electrical c o n n e c t i o r . s s h a l l  He
made. T h e re l a t iv e hum i d i ty s h a l l  be ma i n t a i n ed i n e x c e s s  o f 9 5 oc r  c~ r.t
u n l e s s  otherwise stated throughout the ent i re test. M o i s t u r e  s - a l l  b e  p ro
-
~ i a e c  c -  s t e a m  o r  by e v a p o r a t i o n  of  t a p w a t e r  h a v i  no a ph v a l u e  be t~-- e e n
6 .5 and 7.5 measured at 25°C. The vel o c i t y  of air t hrouch a ut the exo o su~- t~
area s hal l  rot exceed 160 feet per r ti inute. T h e t e s t  c h a mb er s h a l l  b e ~-e”-

— ted to t h ~ at m o s p he~~~to prevent the b u i l d u p  of pressure. Pro v I s i o n s  sha~~

- 

O C  T r à O C  to  pr e ve n t d r i p p i n g  cf water onto the e q u i p m e n t  ~~om abo ve.

Step 1 - The  i n t e r n a l  chamber  t e m p e r a t u r e  s h a ~~l be
r a i s e d  to 50 C C dur ing a two ( 2 )  hou r  p e r i o d ,
with the relative humidity m a i n t a i n e d  i n  ax—
c e s s  of 95 p er  c e n t . 

-

S t e p  2 - The i n t e r n a l  c h a m b e r  c o n d i t i o n s  s h a l l  be
ma intained at 500C and 95 per c e n t  or

• greater relative h u m i d i t y  d u r i n g  the ne x t
six (6) hours.

S te p 3 - During the next 16 hour period , the i nte ~- nal
test chamber temperatur ? shall be dec- - eased
graduall y to a temperature of 3 5 0  o r  i c - .qer .
During this period , the r e l a t i v e  h~ n i d i t y

— s h a l l  b e m a i n t a i ned as h i g h as c o s s U~le an d
sh a l l  not be allowe d to drop be l ow CS p er ce n t.

Ste p 4 - Steps 1 , 2 , an d 3 shall const itute a cc~~p l e t e
cycle. Repeat these steps (1 , 2 , and 3) for
total of ten (10) continuous c y cles not less
than 240 hours). At the c o m p l e t i o n  o the tenth
c y c l e , t h e u n i t s  s h a l l  b e ope r a t e d a S  s o o n  a s
p o s s i b l e , but no later than one (1) h cu r after
co mpletion of the ten (10) cycles , a r c  checked
for satisfact ory operation. Satis factory opera-
t ion shall be determined by no part f a i l u r e s  and

-~~~~ w ith i n  a specified warm -up t ime , rea din g s  shall
• indicate unit( s) operation w i t h i n  the specified

-.1 - I i -
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l i m i t s  of satisfactory operation. Th e warm —up
— s h a l l  no t e~ ceed the time specified in the ap-

p l i c a b l e  detailed s p e c i f i c a t i o n .

N O T E :  F o l l o w i n g  the a b o v e  o p e r a t ion , c h e c k  f o r
sa t io factory operation. The un i t s  shall
be examined -for any evidence of entrap o ed
m o i s t u r e .  P r e s e n s e  of  e n t r a p p e d  c o n d e n -
sation may be c a u s e  f o r  r e j e c t i o n , o r o v i -
ded its presense could advers e l y effect
the u n i t s .

I
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S E C T I O N  I I

EMI QUALIFICATION TEST
— PROCEDURE

- FOR

LIJNDY ELECTRONICS AND SYSTEMS , IN C

- CONTROL AND SE QU E N C E R  U N I T S



1 .0

Th e pu r ~~o -~ e of t h i s  1 r f o r ~;i l  t e s t  p la n is to prov ide the necessary
? u C t u~ l da t - a  - m i  basic t eS t  proue-iu res ti perform N~I L — S f i ~— 4 6 l A  t es ts  CEO 1 , CEO2
C E03.  C EJ4 , CS f l  , P~ O2 ar~ PSO1 on ore Con trol U nit and one Sequencer uni t as
r , i  de~ : - ~~ L . r d , ~l ectronlL ’~ Sy~ tt: - : :r c

-J

.0 ~IL u IF R IUNb , I N ~Uhi .)

— T~ e f o l l ow ing  spec i f i ca t i ons  or c r aw i ng s  te rm a part of th is
doc u me nt ti the Q A t O i i t  here in:

MIL -S T D-451 A Electro magnet ic Interference
Characteristics , ~eq-a i rernents
for Equipment

- - l I L - S T D-4 ~ 2 Electromagnet ic Interference
Character is t ics , Meas uremen t

• of

Drawing No ~9 — l l 6 5  Lundy Interconnect ion
Diagram

3.0 JdIT U 4 DER TEST

The system to be tested consists of one (1) Control Unit (P/N39-ll5S)
a r c  c-re (1) Se uuence r (P/N39-1l38) interconnected by shielded cables.

Lundy representatives shall be present to aid in the UUT setup and to
operate arid monitor the system during all EMI testing .

4.0 TESTS TO BE PERFORMED

- - T ib le 4 .0—1 is a l is t  of the tests to be performe d alon g wi th applica-
— ble dat -i ~or each test.

5.0 TEST EQUIPME NT

A l l emanation measurements will be made using a Fairchild automatic
test set wh um covers the reqeuncy ranue of 20 Hz to 1 Gd: . A l l  test equi pnent
and caHor~ tiun inter va l s are shown in Table 5.0—1 .

6.0 UUT OPERATION

Lundy Personnel shall determine the modes of operation and shall
• maintain proper funct ioning of equipment during EMC tes t ing.

The Lqui~iment should be operated , during emission testing, i n a mode
in w hi~Ji all c ir - cu i try is active. Dur i,lh susce ntibi lity testing, the equipment shall
be a erated in its uiost -~nsce ntibl e star e .

—i i-
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.3 CE ~~:~~L

The P-’ i ty - -, t to h~ ;-e f -  l C t • - 1  On Ire ~r q J s flC - - r  —a :  .: Co~ t rc 1 ~ox Sn a l  1
test e .~ ‘S r  d C C o~~.f •,- t ~ t ’ , — I a 1 1 c ~~ir~ ~- L — T~- - -~. 2 p r~ - c d ’:~~.

~~ - :cn hl L ~ri t ions ~ i 11 ~e m-a~ i f i~ d si ~c n t 1 i  ~ - e C c~ ate  rt~ ii— 
t i T i  I. - - C ’S t j r - i  t ” S t c  S ’ S - -C C l 1C H I iCC i C .
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— ML Td0[ C E O 1

— C:~:IJCTED EM :ss l -3t1 , 30 H: to 20 ~Hz , PO W EP L E A D S

1. . ‘
-
, - - T n i s  t e s t  metnod i s  use-i fo r  c e e - H r l n q  C O n d J C t O O  c i s s i tr s  :n a l l

- - • -,I~ 
-

— 
- - s

~ ~ 1 r I 1 -- T b  1 ’. net ‘ S o d  i ~ i , )~ T 1 1  Cd~ I c tar 1 L . ) C U O i ’ I -  1 , : ’ S ’ S j~~~ Ct l - ~~ ‘ C .  i S 5 ’

sH 30 to 0 ~~I S UI d . C .  310] d . c .  :I~~,- r  input  d ’ S . Ij o~~t:~~ : l~~~~~~~ ) ,

i - n  r r L - J ro.A: dru c_ i. tes nal ly to tt~~ ~~qu i; c f l t .  L ~rc~ r~g S t’ c pS 0- .
— S .~ ‘ • C I - ~.e T c J S  ~rc -

- T re  t~ st apparatus sha ll inc lude the fo l lowing:

c a )  Current  Pr~ues .(
~~ ~.)tcn~ ng Transformer - An impedance Ca tch i r ’ S- 3  t r a ns t rrer ray be ne e -c~d be-

Th0e ; c-irI.~in cu rrent probes and the in te r fe rence  meter so t ro t  t~ c r-ea s ri 1C.
SY S I e W  i i i] C1t20 t the se n sitivit y requirements r’eeici 1-n ner~ C r ~ t re t~ S I .

- ( c )  E 1 e c t r o r ~au ie ti c  In te r fe rence  Meter .
- • ~ i)  3Cr ’Sd—~~-.)j:- :I Eu te r — .4 band—re ject f~ 1 ter Sh.)1 1 t~n 5C0 1’ t—’ e - eas ur :”o
— c i r U S i t  •

- s J  re’TI c ’V e the power frequency ane ins ?r . ,  a r c , ar c  r a r man i cs
,-1rIe’; testi ng ac power l ines for broadband ir -te r cr nCC .

( e)  Tm M~Crc f~ r_ IJ Feed-Through Capac i to r

4 . Test Procedure - T ne test setup shall be as shown on Figure CE O1- l .

• 4 .1 ~orr nwhind Measurements — The fo l lowing equipment shal l  be used :

(a)  Curren t Probe.
(b~ Ma to ning transfoniier
(c)  Instr ument w i t h  se lec t i v ity ( that  is inter ference meter) .

— 4 .2  Broad band M e a s u ’ - e m e n t s  - The fo l low ing equipment sha l l  be use- ~ f or bro acb -ard

(
~ ) In tcr fe r . .)nce meter (used in 23 khz bandwidth position)
(u) Cirrent ~roOe

— (c )  Ma tcoi ng transformer
(Ii ) ~HI n I 1 _ r I .1t e c t ill ter

~ n t e n

4 ( o )  When matching tra nsformers or band -reject filters are used , their charac-
— t e r i s t i c s  must be described in the contro l plan and test plan .

( L )  Conducted er’Sn~ s1ons shal l  be measured separately on each power lead .

-IP-

5-— —. —_- —-
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Ni~~TH CEO 1

~Ij TE S :

1 . Tne mini-m m se2n ra t ~on between cab les , l e n d s , and ground plan shal l  he S
‘ S C  1 1 t H :  ul  ~lC~~i 5  11.111 t r o t t he te s t sd.)~:le to t nc t ced t r : c- ugn Cd~~J C l t _ ’ S

SOd 11  i’ot  t ~ eed m e t e r .
.3 . Th~ len~ tn cf edo n power lead be t - ~ee n the point of separa t ion  and cor nCct — c r

— to the feedthrou~n ca pacitor shall be 30 + 2 cm. The current probe shal l
be positioned alc ’i g this length to produce a maximu m reading on the
EMI meter.

— 4 . The test sample and EMI instrumentation shal l  der ive the ir power requirem - :nts
from two separate phases of the AC power source. Tre purpose of t nis
requirement i s  to provide isolation between t h e  test sample and measure-

— m ent instrumentation through the shielded enclosure ’ s power line filt ers .
5 . The  E M i  measuring instrumentation shall be ccnnec ted to the a.c. po-~er

source through an isolation transformer. It is imperat ive that the chassis
power grouro be broken at this point to prevent the circula t ion of r . f.

— groun d I ,~~rc .f l tS ir the test equipment.

C A . T 0 1 :  he s.re al l test instrumentation is properly bonded to the ground plane 5e~or o
— a l v ~~’ S -l power to pre’.’ent a potent ia l shock hazard to personnel .

Fig ure CE O1 -l Typi ca l  current probe test setup for conducted emission measure-
men ts on power leads .

U

_ _ _ _ _ _ _ _  
_ _ _ _  _ _ _ _  ~~~~~-



METi’IOD CEO2

(TON Dt ’ C T [ D LM I S ~ I O N , 31) Hz to 20 kHz , CONTROL AND SIGNAL LEADS

— TO 1 s t IC t O O t  ~5 I J sed for incas an rig condu-~ ted emi ss lori s on c’nnt rr 1 a r~ i
— - : r .i I I eu..iu -

- A ’ S I~ H lcd t ) i  - 1 i i  -> t tt S t mc thud i s app ] i cab 1 c t en  incas jr I r ig cor.auc ted ei1I 1 SS i !‘SS

in the fre q uency r an g e of 30 Hz to 20 kHz on a l l  intercc nn~ct ing signa l and contro l
~n res.

— 
3.  Apparatus - The test apparatus shall include the following :

(a) Curre nt  Probes
( b)  ~“otch i nc ]  Tr a nsformer - An impedance matching tra r.sfo r’ .er may be needed be-

— 1, iOCf l  ce rt ain current prcbes and the interference meter so that the m e a—
surir g syste m w i ll meet t he sensi t ivity req u iremen ts needed to pe r fo rm
the test.

c c ) E l e ~~t r~~- - - .~ t e t i c  :nterfererce Meter
( c )  T en - M ic r o~ urad Fee-c-Tn rough Capac i tor
(~ ) L — dr ; i -C Ie~~eCt  F i l ter — .4 band—re ject filter sh a ll be usec in the m easurin g

c irc o it to reject , from the EMI meter , the emiss~uns cont a’ned in the nr :--
— essary infor mat ion bandwidth .

lest Setup and Test Procedure — The test setup shall be as shown in Figure
— C -22- l.

4 .1 Narrowband Measure ments - The following equipment shall be used for narr~~band
: c as u r e  ~n tS :

— 
(a )  Current Prcbe
(b)  Maton i ng Transformer
(c) Iris~ r u : u e n t  w i t h  selectivity (interference meter)

4~ 2 Broadband measurements - The following equ i pment shall be used for broadband
— measurements:

(a) Interference meter (used in 20 kHz bdndwidth position).
(b) Current probe
(c) Ma tching transformer
(d) Band-rejec t filter

5. No tes -

(a) The equ i pment shall be located as specified under the tes t sample require-
— ments.

(b) Any contro l lead carrying ac power shall be tested in accordance wi th
- , CEO].

(c) Signa l and contro l leads within the same cable may be group tested under
the follow ing conditions:

• — ; -  i —

~~~~~~~~~~~~~ C . — T2—
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— MET H~G~ L[ I t1

— 

( 1 )  ,~i - ~~r i t c n t I I  c a b l es wOu ~~~ d L’O . r u lo t t S C~ - o -m-O t t  c Cj r r e r : t probe t
d i l i t e t e r , the c~ blc s r ,~ lj  be d i v i d - - :  lnL J rSupt So t r a t  tr;e
I i 0 O ~~ ~~-i; i  t ’ S r 1 o i ~~~ue t O O  I:ond :j c t ur . being L - u t m t  . F i o r  J r IJI ) p wnic h

- r ‘~niil ts fr om the d lv i  sion S OC u 1 -d oo rt t j  r o r:.I -c~ i i t a  te l  the so m e
I I l l  I -0  1 ) 1  I IJ f l I I  0 t~ no

- 
(. , 

; In i i ,)  ~.d c OII I I I a I J i l  10 F I I I t1n1~ ho r 0 L ~ 1’. 1 1)  tn t. ‘ S C  h i -~ n r d
rcturn lCJI j S Iii th~ test  yroup, exc e pt  t o n  t w ’ S  S t o O  ;,-~ 1 r  u

— (3) If a group of leads exceeds the li m its of this stancar~ the of fen a-
lug leidS shall be identified and measured separatel y .

NOTES:

• 1 . The d .c . bond iittp edan ce between the ground plane and enclosure shall not
e~c-aed 2.5 u iHio hms .
Tne min imum sep~rotion between cables , l eacs , a n d  ground p lane shall be 5.cm .

- 
3 .  The  t e s t  s a m p l e  and EMI  measuring instrumentat ion sn a il ceri~ e their

;Iower fra n: two separate phases of the a .c. power source . The purpose cf
— this reQu irem ent is to provide additiona l is o lat i on between the test

s-C~ ale and m easur ing instrumentati on tr .rougn tre enclos ure s p-:~er line
i I :~~r’s

— T ne current probe sha ll be posi tioned along the iengtn of interconnecti ng
cable to produce a maximum reading on the EMI meter.

5. The EMI measuring instrumentation shall be connec ted to the a.c. powe r
source through an isolation transformer. It is imper ative that the chassis
power ground be broken at this point to prevent the circulation of RF
ground currents in the test equipment.

- C A J T I 3 G :  be sure the instu m ent aion is properly bonded to the g r o u n d  p la n e  b e f o r e
a ppI~~i r ;g ac power to prevent potential shock hazard to personnel.

a
Figure CEO2-l Typ ical probe test setup for conducted measurement oi

in terconnecting cables

-I
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METHOD CEO3

CUNLI .-C TL [) [N IG ~ I O N , 20 kHz to 50 MHZ , POWER LEADS

• 1 . 4 0 10 0 — T r i l~ i -  rt .0t is used for measurin g conducted emissions on al l  power
— lc~\ l c .

cTh~l i i  - Thi s tes t  method is app l i cab le  ~or measu nino co nd uct ec enss io nc
in tf lC ~~CL m~enc j  r ’a r ~~ e of 20 Hz to 50 MHz on a . c .  and d . c .  power l f l S U L  and Output
lea d s , in c ludin g neutrals which are grounded externally to the equipment. Bond irg
straps need riot be measured .

3. Apparatus - The tes t appara tu ss hall include the following:

- (a)  Cu rre nt Pro bes
— (b) Electrom agnet ic Interference Meter

(c )  Ten Microfarad Feed-through Capacitor

4 . T e s t  Procedure - The test setup shall be as shown in Figu re CEO l-l . Conducte d
emissions sh ull oc measured separately on each power lead.

-e

U

—
~~ F —

- J 
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METHOD C[04

CC N2 - CTLL - i ~ o :o~ , :o ~~ t~~ 50 Nh~ , CC-N T~ 0L AND S IGNAL LEA CS

- 

. I ~rp se - T h i s  ~~~
‘‘ II is for iie Js j r i rl lj conducted r~t i s s i o n s  on control  and

— 1 io,i l 1 , 110 -

s o -  ~~ o t t  i t  — I F I I u  ‘S ~~~~~ rlc~ in 1 iu op pi i c i b lo t i n  I f leaOb r i n (J  COf ldUCt IJ emis slOns
— l i  I I :  0 :  ~.ortoy r~ r e -  5 ’S 1i1: to 50 khz on a l l  in terconnect ing sig na l a rtd c ont ro l

1 n o

3.  -~- .noroto s — T i e  teat appar atus sh a ll in clude the follo wing :

‘a )  Current  r ru r les
\ S )  Ele- :tr-:r :agnetic :nterference Meter

— (c) Ten -hcrcfarad Fee- t -Th r o uch  Capac i to r

Test P r- cood ~~rc - Tne test setup shall be as shown in Figure CEO2-i .

(o~ T: ie  e - : u i ; : . ’ .o t snai l he loaded as s pecF i eu unoc- r the tes t  s~mpie require —
IC ’ I  ~s n to is s tdrIdarJ -

~t )  -~ n • - con t ro l  lead carrying ac power shall be tested in accordance with CEO3.
( L )  Sign al and co n trol leads w i th in  the same cable may be group tested under

the followin g conditions:

(1) ~hen testing cables whose dimensions exceed the current probe ’s
• diameter , the cable should be divided into groups so that the

probe c a n enclose the conductors being tested. Ea ch group which
— results from the divi sion should contain approximately the same
— nomuer of conductor s.

1:2 )  i n  no case shall a group leads be proved with bo th the high and
- retu rn leada in the test group, except for twisted pairs.

(3) If a Qro up of leads exceeds the limits of this standard , the offend—
i n g  ]eais shall be identified and measured separa tely.

.4

U
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~~~~• . —
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— METHOD CSO1

CONDUCTED SUSCE PTIBILITY , 30 Hz to 50 kHz , POWER L E~~
-J

1. Pur~-c~ c — Tni s met nod is uued tO I~eter 1ne wn etno r  coi ’j nunlc utio n e lec —I ~~‘or t ‘Sc ego i~ - ;k ’ I r t is s u s c e p t i b l e  to e l e c t romagne t i c  energy injected or ts power

- A~o: :l ic ani l i t  — 1 h i S  tou t  met : 10 is app l i c uO l e  t~ r u li Class equi ~m ent
— (see ~•° :L—LT -4H I .

- 
3. A pp aratus - Test apparatus shall be as follows :

— 
(a)  Tne m easurin g apparatus is shown in Figure CSO 1-l .
(t) Figure CSO ’l—2 shows the construction data for an a c c e pt a b le  i s o la t i o n

- transf orm er. The transformer shall carry all currents -~itncu: sacura-
tion , sna il ha-i c low leakage reactance , less than ore m~cr:-nc nrv ,
a n d  sn a il have a secondary current capability of 35 arnoeres (sc~ er  line
cur rent) a .c. or d .c. with 10-percent drop. (~ ef . t~~~-~~T D- --e for fic. re).

(c) A lOO- ’-~icrofarad capacitor across d.c. power source mi g r t  ae reojirea

~f o if t icu lt y is encountered in obtaining the requi red test v ol tage - .

— 4 . T~- :t Setu~ coo Procedu re — The test setup is shown in Figure CS3 1— l . Tne
t :- ro ce -du re :s is spe -s i f i e c  in 4 . 1  through 4.5.

4.1 If the output impedance of the signal source look ing into the secondary
ter n i n a l s of the isolation transformer is unknown , measuremen t shall be as follows :

(a) A pply a sienal to the primary of the transformer and measure the
open circuit secondary voltage (Voc).

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

— circuit scuondary voltage(Vcc).
— ( c )  The irnp edairce shall be calculated as follows :

= L (Voc-Vcc)
— V cc

(d) Repeat the above at one frequency per decade from 30 Hz to 50 kHz (in-
clud ing 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 show n in figure CSO 1-l .

— 
4 .3 The osc i l la to r  shal l  be tuned through the required frequency range , the
ou tput to the spccjfied leve l adjusted and verification ma de that: (a) malfunction
is present (b) there is degradation of performance , or (c) deviation from indica-

-
~~ tion occur beyond tolerances indicated in the equipment speci fication or approved
• test plan. The frequency range within 10 percent of the rated powe r frequency can

be omitted , unless otherwise specified by the procuring activity .

4.4 If the test. ~arnple is su scept iLle to the specified limit level , the outpu t
shall be decreased to determin e the suo t eptibi l ity threshold level. This value shall
be recorded .
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N’ :THOD CSO 1

1.5 The power v o l t age  app l ied to the test  sample s h a l l  re mea sured over the
tre cu enc y rarue c~ too test and recorded. in some case; , t~ 0 supply v o l t a g e  -~~i l
have to te rai scu to c c ’ S r ;e n s a t e  for losses in t~ie i s o l a t i o n  tr~nsfcr ~t e r .

— 
5 .

On a .c. l int -s , a nctw ur h  to eliminat e tnt pUw~ r ~r w ~’ - ~y at the o s c i l -
l os cope , • T V ~~, or ~ ‘1 m eter will si m plif y measurement.

5.2 The unused primary windings on the transformer shc~ n on fi3ure CSO1-3
can be used either to L:ck flux out from the power current ~ r 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 l9Ei
l~ - o inat i ons ani 0.707 as many turns as tnat sh o -.r on figu re CSO 1-3. The iron
.~ei ght .-,culd then be 20 poun d s and the copper weight 7 ~O u r , d s .  Co pp er loss  w i l l  b e

5-2 perce nt h ign er tu t leakage inductance sno u ld not increase. Flux density
sn aI l ce less toan 0.60 toots .

-l.a.

~~~~~~



METHOD REO 2
— RADIATED E M : s S : O N , 11 ~Hz to 10 GHz , ELECT P C  F 1 O -

Purr-ace — T - is m ’ - t ho d  is used f o r  : 1 ;4 r i n j  r a d i l t -  e lo c ~ r r  ~r t i c
r~~ 5 s io n s  f r c i~ e l e c t r o n i c .  e l e c t r i c a l  and e l e c t rs o s n - : n i c a i  equ i rc er t .

— 2 .  -rn ~ c~ hi 1 — Any equi rr~.ent ar dc-i ice to -~ni oh to Is m~~” :  -~ iS a~~pl isa:  1 e
~- nil l  be - O t ~~~ r - (1 ‘Sor n t - I l L- I t l l l S S l t l ’ S lS  ~r O I ’ S o il u n i t s , - leo ~‘ncI i~ - - co nt r ~ l

u lu t - , I F , ~ id t  t n ~~~~’ :  t r a n s m i s s i o n  1 ~n~~- , 0 1 0  ~-~~~~-r  c o n i e s ) , o ’ ;  m t  -n :
-•~ ‘ S r i  r~~~. T n i  s flIe ,?

~~,d o~jLl iou to the t r a n i o m i  tter t u r d - m o o  t i , s : - n i o ~ s r 1 -~~ l 5 ’ SI
o s c i l l a t c r ’ r a J i~~t ion , ar ’Sd bro adband emissions , but coe~ n :  ircl uc e r-h~~o t i O f l
e - oa ra t i ng  fr - L - ;

~~. ii a o t nr ’ Sa

2.1 A~ c 1~~~ c1e Frec uencv Ranu e for Tes t

2.1.1 Elect ronic Euu i pment

— (a)  ~arrc~- - :c n -i emiss ions  shall be measured f r cm 14 ~H: cc 10 t im es toe
n i - ; nes t  oc e a or intentional ly gener atea i re o u e nc J ,  co I ~°z , •- n i on-

- ever is -g reater ;  however , the measure f r a a ~ a’S- s,- s t all not C / C e - C O  0 GH:.
— ( n )  c : : r d  emi ssions shal l  c c meus urnc frsr 14 ~n: to 1

o .l .2 E le c t r i ca l 2 , ~i :~ ont Classes 11 3 arc ;ic ’~— 

(
~ ) C l a s s  116 i tems shall be tested from 150 kHz to 403 ~H: , exce c t

e lec t r - oo. l nan-i tools , whicn shall be tes ted f r o m  153 ~Hz to Mn:.
— 

( o )  C l a s s  ~~C i s m s  shal l  be t e s te c  fr -cm 1 50 kh: to 1 Gr:.

— 
3. A pparatus - Test apparatus shall consist ~ f t o e  fo1lc ~ in g :

- -
. 

(a) Tes t antennas
(b) EMI Meters
(c) lO-M icrofarad Feed-Through Capacitor

4 . Test Set-up and Procedure

— 
4.1 - The basic test set-ups shall be as shown in Figure REO2- l .

4 .1.1 Nc-n~~ rtab le [~ uipme nt - E ;uipment which is perinanently connected either
physicall i or ele ctr ~caH y , to- a ve hi c l e , system , or installation shall be tested
in accorda nce wit h the setup shown in Figure REO2 -l.

4.1.3 Equipment falling into both of the categories indicated in 4.1 .1
shall be t~~ted both ways, unless otherwise specified by tri o procuring activity or
as approve d in the test plan.

4 .2 Proce du re - T he test p roce dures shall be as fo llows:

(a) Probe the test sample as indicated in Section 4 of this standard
to l O C J t L -  the points of maximum radiation from the test sample.

(b) Select and position the test antennas as indica ted 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

— meas urements .
(c) Fu r i’~ich test. aiitt’nna , s~ n the app l ica ble frequency range of this

J 

icu L w i  Ui the I MI inc icr ‘iid lake incd~urc1nciI Lu us r”~u I red .

_ _ _ _ _ _
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M EThOI ’ RSC 1

~1-
’
~L jA IL SUSC H IBIL iT ’r , 30 Ho to 30 ~H : , M.-°D~,ETIC FIEL D

- L i a  c:- - - — ih~ ; - no -
~ -o 0 0 0 1 0  t - - -~~ t : :c ~~~ -i i s  d: t - ’- n r-e 1,r c 0~~

— C l  155 .:  ‘ ‘:~~~ ~~~~~n - : L -~~T D_ - :~I 1 )  i~ s ~ e~ 0 b le to - isr -cic oil ri ~a :ion

2. T : d  i~~~i t i  - t i :  ~ie u o - :  is  I~~ca : , ie in :~- e ~~~~~~~~~~~ j  ~ar.~ e o~3D -: - -  • - . i~~55 j C , - L 1 I- l f len t , i t s  c i2 ln - s ,  and :Drn P - :cr~~. E~~u i~~n;ert
;E~~~~1~ -~. ~~t ~ r eg~ - e n c 1 e s  g-ni:ut- - - r t n f n  30 Mi: ar e e~e n r t  f r - ~ t h is  t es t .

— 
3 .  - o r  d O s S  - T e st  appa ,’a tus oho l  1 co nsi  St of to~ ful 1- ~~i no

H) 
~~2 ’ ~~~~ 2~~ - : - ~~ 

- Toe r a di a tin g loop sh al l be as s~ -~~o ~r

- - r e  l o o p  is c ap - s o le  ot prod~ c~~ng a
— ‘~1-i - ~~

-
- oS  5 ;~ 13~~ To~ lO / -~r mere a: a point  a -pp roxi  - a te i ~5 cm rain t oe  f -ice cit  t i -  l oo r .  1 t sna i l  be su: - C c r ted

• a ~-: :-~n Drm i  o~ s I T i l a r  non —cor ~ uct~ n c mat~ ni
- H ) E i r 01 S~ -~~r --e  - T o e s i g na l  so a r - _ c  stall t as spec : -

~~ in
— M L -  -OH - T r ~~ loop sha l l  s uppl le i  A 1 h  s u f f i c i e n t cu rre nt

c i pi le  ot - 0 0 0 u c i n g  ragre t ic f l J A  de~s : : i : -a : 20 30 aD
. i  n-~ o a r  t:~~o one ar ,,l i :ah ’ e 1 m u  t a t  t oe  :c~ t om en .~~ c -

— i,c)  E~~ M~~~t~~~r ’ -~ r lkrrow~dnd Y M  - T he EM: ‘~et o r  or ~~a ~~~,~D5r .0  • . ‘-
~

1 ue ca :oIe of re aiir ~ le-iHS -~s low as 30 -
~~~ in toe 3- -

~~
to G- -~ nz f - -:- ; ie rcy  rui qo .  The equ ipment shall ha- . e a lD-r-r z am
narr :-.ie r n~~riw idt n at toe 3 —lB points.

— 
-• i n S t _ Lt~o o  Ond P roc~~c lures - Test  setups and procedures s~ a l l  be as t o i l o w s :

- 

( 1 )  Pos i tion th e He1~ rad~at i r io  loo p 5 cm o rom toe  surf ice oo the
tes t  r - ~c~ Ie.  The p lane ~f the loop sho be parall e l oc the
pli’a~ of O t e  t e s t  s mple ‘ S sur face .  (Dee Fig ur o RS O1 —l  .

— H) n- ~; ,- l .  t o ~ loop w i t h  s o f t  ic ient current to produce -l a gn etiC flux
a e r s i c t e s  a pprox i mate ly  20 to 30 dO greater tnan toe a p p l i c a c l e
limit at  the te nt f requencies.

(c) -
~a . - -  toe loop over ton entire surface and signal 1o;ur  and out~ ut
c~ bi~ ano connectors to  determ ine the pa int at ~n oh the appi ~ed

-
. f i e l d  prodn-ces the maximum e f f e .  on the tes t  sample.

(a) ~-~i oh r r e  loop at  the point of maximum susceptibility , adjust the
- - loop curr -r t U T  til the perfornance of the test sample is not a f f e c t —

h~ the app lied f i e ld .

— (1)  For t oo t  sa m ples w i t h  an aural output , adjust the loop current
unti l  the test sample ~i ves a read in g 20 cO g re: ter than i ts
int o-r oil noise. If a 20-dB va lue  cannot be obtained , 6- dB

— i n te r fe re nce  s i g na l - t a - n o i s e  ratio will be used .
(2) [,~r to-s t samples with out pu t -s other than aura l , th e deg ree of

de r I r i l a t iOn  sha ll be defined in the test plan
~ (3)  Ion tro t sa mples w i t h  aural and nonaura l outputs , the test shal l

be performed to meet both steps ( 1)  (1 )  arid (d) ( 2 ) .
(e) eroo rd toe ma gnitude of the magnetic field dens i ty produced by the

s oi ree arid the maximum ‘~ ilue of magnetic f lux density required by
~ t t ~~ i ( 4 )  db OV C .



—

— L____________

- Re si~ t~ r or 1 ohm (~~ 
i - v v ~~t ou t p u t  t t  t t e  v o f l i e t e r  .‘e~~1d3 a 1 amp tnput to the loop)

—

F~~ ur e R S 3 - i  - k a d i a t e d  S u s C . c p t i b 1 1~~t v . 30 ~iiz to 30 kili , m a g n e t i c  f~~e 1d
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~-~i ToOD RSO1

( f )  k~ p~ d t S t O p S  ( i )  t l i rung r (e )  d t the test  f r e q u e rc ic s approved i n
toe test  p lan.

— 5.

5 . 1 The iii ~~Ir i  0 .- : or Or e wayne tic f 1 UA dens i ty produced by tb ’. man’:etj c
— 

uel - d snur :o ~,i I i  to con v e r ted  to a va lue represe nt ing the eqL lv a l e r t in to r fe r i no
Thx Jens~ : -  for  a 6—d O s i g n a l — t o — n o i s e  ra t io  in a system ba nco id tn  -of

H:. To :u~ ke t o i s  ~a:m e rsion , the calculations specified hereinaft er are necessary :

5 . 1 . 1  If a 20 -dO interf ering signal-to-noise ratio was used the magnetic flux
000s i t v  r050rCeO in 5 0 C r  4 H) shall be reduced by 14 aS .

(a) If the bandwidth of the tunable vol tzieter cf EMI meter is
g reater than toat of the tes t sam p le or if the overal l
oandwid th  of the test sample plus measuring i ns trumen t is
greater coon 1 Hz , the va lue w i l l  be further reduced by a
factor - of 10 log f where o f is the 3-aB bandwidth of

V V
one EMI rooter or tunable voltmeter. This final value shal l
b~ r ec s  rc~d at that frequency .

(h ) I f  the overa l l  bandwidth of the test sample , plus measuring
ins t ru ments is less than 1 Hz , or if the tunab le vol tsneter
or E M I  meter is less than that of the test sample , the
mag netic flux density recorded shall be increased by a facto r
10 log where sf 5 of the overall 3 dB bandwidth
- - - -

- - .
_ .- - — 

- of the tes t sam p le . Th i s f i nal value shall be recor d ed an d
compared with the limit.

5.1.2 If a 6-iS sii rui - to—no ise ratio was used , the magne tic fl ux density
-ccor ded in stop 4(e) Sfla l 1 be approxima tely adjusted as specified in 5.1.1(a) and
.1.1( b) .

- 3J -
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