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INTRODUCTION 

The purpose of t h i s  document i s  t o  e s t a b l i s h  procedures fo r  l abo ra to ry  
compliance tes t ing  o f  te lev is ion  receivers that  are c e r t i f i e d  by the manu- 
facturer as i n  compliance with the HHS Performance Standards for Television 
Receivers published i n  21 CFR 1010 and 21 CFR 1020. The procedures described 
i n  t h i s  document are applicable t o  both domestic and imported te lev is ion re- 
ce ivers ,  video monitors, and video projectors. Def ini t ions f o r  terms used i n  
t h i s  document are ident ica l  t o  the def in i t ions published i n  21 CFR Parts 
1000-1020. 

GENERAL INSTRUCTIONS 

1. Laboratory contro l  o f  te lev is ion  receivers sha l l  be maintained as 
spec i f ied  i n  the Regulatory Procedures Manual, the Analysts Operat ions 
Manua 1, Compliance Program 7382.006 "Compliance Testing of Electronic 
Products a t  WEACM , and Comp 1 iance Program Circular 7382.0068 "Compl iance 
Testing o f  Television Receivers a t  WEACn . 

2. A l l  t e s t  data s h a l l  be recorded on Analyst Worksheets (FD-431 and 
FD-431a) and on the special te lev is ion  receiver data sheets contained i n  
Appendix B. 

3. Upon n o t i f i c a t i o n  o f  the assignment o f  a te lev is ion sample f o r  analysis, 
the Primary Analyst shal l :  

a. Obta in copies o f  the service manual, c i r c u i t  diagrams, and manu- 
f a c t u r e r ' s  t e s t  data f o r  the assigned sample ( i f  not available, 
consul t  Supervisor). Manufacturer 's informat ion w i  11 be suppl led by 
CDRH and w i l l  be located i n  the report folder when the Analyst re-  
ceivers it. Most service manuals and/or schematics w i l l  also be 
supp l ied  by CDRH or by the inspector and mailed t o  WEAC. However, 
t h e r e  a re  times when a schematic w i l l  be included wi th  the sample. 
I n  t h i s  case, i t  sha l l  be noted i n  report on Page 1 o f  the FD-431, 
I tem 7 (Description o f  Sample) and a copy sha l l  be retained f o r  the 
WEAC f i l e s .  If the  schematic accompanying the  sample d i f f e r s  
.5 ign i f icant ly  from the schematic supplied by CDRH, a copy o f  the 
c o r r e c t  schematic sha l l  be sent t o  CDRH as an attachment t o  the 
sample report. 

b. Obta in the sample irom the Sample Custodian and transfer i t t o  the 
tes t ing  laboratory. 

4. Upon rece ip t  o f  the sample and p r i o r  t o  breaking the seal and removing 
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the sample from its shipping carton, the Primary Analyst shall: 

a. Initiate the appropriate worksheets. The sample number shall be 
obtained from the Collection Report (FO-464) and clearly printed on 
each worksheet. 

- 

b. Reconcile each record for the sample. Any discrepancies between the 
sample received and the Col lection Report (FD-464) or Inspectors Seal 
(FD-415a) shall be imnediately reported to the Supervisor. Missing 
seals and/or Collection Report shall be immediately reported to the 
Superv isor. 

c . Caref u 1 ly study the television receiver circuitry concentrating on 
the low voltage power supply and the high voltage circuits. Choose 
Phase I 1 1  faults in order to maximize high voltage output. Determine 
if the receiver utilizes a hold-down circuit. 

d. NOTE: Because of the particular construction of wire-wound 
7 
resistors, their failure in a shorted mode is considered extremely 
unl ikely. Therefore, the shorting of any wire-wound resistor wlll 
not be considered as a legit-lmate fault for Phase I 1 1  analysis. 

5. Extreme caution shall be taken in unpacking the sample. The original 
shipping carton and packing material shall be saved. The packing 
material shall be returned to the carton for later use in repacking the 
sample for storage or shipment. 

6. All x-ray leakage measurements shall be carried out according to the 
procedures described in Appendix A, "Measurement of X-Radiation Leakage 
From Television Receivers". 

7. All radiofrequency radiation measurements shall be carried out according 
to the procedures descr i bed in Appendix D, "Radiofrequency Radiat 1 on 
Survey Procedureu. 

8. Consult TV Project Leader or Senior TV Analyst if at any time during 
testing the sample becomes damaged. 

9. X-ray and electrical hazards are inherent with these tests. Perform all 
operat ions with extreme care. 

10. CAUTION: If at any time during the testing the measured x-ray leakage 
radiation becomes measurable above background, imnediately notify the 
Project Leader or Senior Analyst. If the measured x-ray leakage 
radiation reaches 0.5 mR/hr, STOP and immediate11 notify the Supervisor. 
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TEST PROCEDURES 

I . PHASE I - OPERATION AND LABELING CHECK 

1. Unpack the sample and inspect f o r  any v i s ib le  damage. If no 
d a ~ g e  i s  found, connect sample t o  the appropriate l i n e  voltage 
and RF o r  Video input signals. Turn the set on and determine i f  
it i s  operational. No t i f y  the Project Leader or  Supervisor if 
any s e t  malfunct ions o r  has s i g n i f i c a n t  ex te rna l  damage on 
rece i p t  . The Project Leader or  Superv 1 sor sha 11 contact OC/CDRH 
t o  determi ne disposi t ion o f  the sample. .. 

2. Scan a l l  surfaces o f  the  sample w i t h  the  Stoms meter (o r  
e q u i v a l e n t )  wh l l e  the  sample i s  opera t tng  a t  normal v iewing 
brightness. 

3. If t h e  se t  i s  functioning correctly, has no damage, and emits no 
detectable X-radiation above background, mark the operational 
check as "adequate" on the worksheet. 

4. Perform a Radiofrequency Radfation Survey o f  a l l  surfaces of the 
sample f o  1 lowi ng the procedure descr ibed I n  Appendix D. 

8. Cert i f  i ca t ion  and Labeling 

V isua l ly  examine the c e r t i f f c a t i o n  label  or  tag f o r  (a) resence, 
(b)  permanence, (c)  l e g i b i l i t y ,  and (d)  v iewabi l i ty.  

V l s u a l l y  examine the i den t i f i ca t i on  label  or  tag f o r  (a) pre- 
sence, (b) permanence, (c )  l e g i b i l i t y ,  and (d) viewabi l i t y .  

V isual ly  examine the date o f  manufacture label  o r  tag f o r  (a) 
presence, (b) permanence, (c) l e g i b i l i t y ,  and (d) v iewabi l i ty.  

Photographica 1 l y  document the ce r t i f i ca t i on  and iden t i f i ca t i on  
tags or  labels only i f  the information contained therein i s  not 
adequate f o r  compliance with the label ing requirements o f  the 
Standard. 

If any o f  the required label ing i s  not present open the sample, 
have t h i s  ve r i f i ed  by another Analyst. 

I I. PHASE I1 - CONTROL ADJUSTMENT TEST 

A. Test Set-Up - re fe r  t o  Figure 1 fo r  detai ls.  

1. Place the sample on the tes t  bench and remove the back panel. 

2. Fol lowing the ,manufacturer's instructions, ground a l l  high 
voltage c i r c u i t s  t o  remove any residual charge. 

3. Connect the high voltage and appropriate current meters i n to  the 
second anode c i r c u i t .  Refer t o  the manufacturer's informat ion 
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and determine nominal and worst-case high vo1 tage conditions and 
choose the appropriate scale on the high voltage meter. If a t  
any point  during the testing, scales have t o  be changed, it shal l  
be noted i n  the report a t  that point. 

4. Connect t he  t e s t  p a t t e r n  generator t o  the  appropr ia te i npu t  
t e r m i n a l  of t h e  sample, (Color bar s i g n a l  fo r  c o l o r  sets,  
cross-hatch f o r  black and white sets, or WEAC character display 
f o r  any samples which w i l l  not accept a standard composite video 
signal .) 

5. For  AC operated sets, connect one end o f  the t e s t  l i n e  cord t o  
s e t  ( v e r i f y  t ha t  set i s  turned o f f ) ,  and then connect the other 
end of the t e s t  l i n e  cord t o  a variable autp-transformer, which 
i s  set  t o  zero. For DC operated sets, connect tes t  l i ne  cord 
from the  set t o  a DC power supply with the power supply voltage 
ad j us t  contro l  set t o  minimum. 

6. Connect the t e s t  stand multimeter t o  the B+ measurement point. 
The B+ i s  defined as the DC voltage in te rna l l y  supplied t o  the 
h i  gh-vol tage-producing c i r cu i t r y .  

7. CAUTION: Ver i fy  tha t  no indiv idual or unnecessary pieces o f  
equipment are near the high voltage components o f  the sample and 
t e s t  gear. 

8. Turn the  sample on a t  nomtnal input voltage and adjust the user 
controls (see Sec. II.C.7.a.) f o r  a usable p ic ture a t  a typ ica l  
viewing brightness. Record the input voltage, B+, high voltage, 
and beam current f o r  t h i s  one point  on the worksheet. 

9. NOTE: Some samples may require measurement o f  beam current i n  
on7y one tube/gun a t  a time, special input signals, addit ion o f  
user supplied contro l  pots, or other unique set-up conditions t o  
make the sample operational and/or t o  allow high voltage and beam 
c u r r e n t  t o  be d i r e c t l y  measurable. I n  these cases be sure the 
se t -up  and t e s t  equipment used are  c l e a r l y  descr ibed on the  
worksheet. 

B. C r i  t ica 1 Component Labels 

1. The Performance Standard requ i res  t h a t  a c r i t i c a l  component 
warning label  be a f f i xed  or  inscribed on a l l  te lev is ion  receivers 
which could product rad ia t ion  exposure rates i n  excess o f  the 
Standard's requirements as a resu l t  of f a i  lure, improper adjust- 
ment, or  improper placement or  a c i r c u i t  or component. 

2. Determine i f  a c r i t i c a l  component label  i s  present and c lea r l y  
l e g i b l e  under cond i t i ons  o f  se rv i ce  and whether appropr ia te  - 
components are speci f ied and/or a reference t o  the service manual 
has been made concerning X-radiation precaution, 
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3. If t h e  labels found on the sample do not meet the c r i t e r i a  o f  a 
c r i t i c a l  component warning label  (as i n  B.2.), i t sha l l  be noted 
i n  the report as "not adequate". (The exact replacement label on 



t he  p ic ture tube i s  not considered as the U c r i t i c a l  component 
labelM .) 

4. F o r  rece i ve rs  t h a t  meet t h e  exemption c r i t e r i a * ,  a c r i t i c a l  
component warning label i s  not required, and the Analyst sha l l  
enter "N/AU f o r  adequacy and comnent tha t  the receiver meets the 
requirements f o r  exemption. The Analyst shal l  also record the 
presence or  absence o f  the label. 

*Any receiver whose worst case Phase 111 power curve under any 
conditions does not exceed 20 kV a t  any beam current and does not 
exceed t h e  0.1 mR/hr isoexposure curve would q u a l i f y  f o r  an 
exemption under the provisions o f  21 CFR 1002.50. 

Phase 11 Chassis Power Curve 

1. Center appropriate radiat ion monitor on the p ic ture tube face. 

2. Apply and gradually adjust input voltage t o  the sample t o  110% o f  
t h e  manufacturer I s  stated maximum input voltage wi th  the follow- 
ing exceptions: 

a. A l l  sets wi th  a nominal input voltage between 110 Vac AND 120 
Vac w i  11 be tested up t o  130 Vac. 

b. A l l  sets designed f o r  possible automobile DC power use (12 
Vdc nominal input)  w i l l  be tested up t o  15 Vdc. 

IMPORTANT: I n  some cases it may be necessary t o  use a lower 
va lue o f  l i n e  voltage f o r  t h i s  t e s t  i f  i t  has been determined 
tha t  a lower voltage produces maximum x-ray radiation. 

3. Adjust CRT anode current from minimum t o  maximum through various 
comb i nations o f  BOTH USER AND SERV ICE CONTROL ADJUSTMENTS. For 
each value o f  CRT current the user and the service controls sha l l  
be adjusted t o  maximize the high voltage and/or the radiat ion 
from the p ic tu re  tube while maintaining a usable picture. 

4. Measure and record values o f  CRT high voltage, beam current, and 
B t  voltage. Monitor rad ia t ion  leakage from the p ic ture tube a t  
minimum, maximum, and several intermediate values o f  CRT high 
voltage and current by scanning the sample with the Stoms meter 
(o r  equivalent) . 

5. Compare the Phase I1 chassis power curve (kV vs. mA) with the CRT 
isoexposure curve and note i f  the 0.5 mR/hr curve i s  exceeded. 

6. Perform a rad ia t ion  survey f f  any rad ia t ion  leakage i s  detected 
above background. 



7. a. User controls are defined as any controls on any external 
surface o f  the receiver or remote control  u n i t  that can be 
adjusted without the use o f  a too l  ( i  .e. : Brightness, Con- 
t r a s t ,  Color, Tint, and Volume), Monitors of ten have num- 
erous controls avai lable t o  the user. User controls for a 
mon i to r  a re  de f ined as those con t ro l s  which a f f e c t  the 
brightness, contrast, and color o f  the display. 

b. T i n t  (sometimes c a l l e d  hue) c o n t r o l  on c o l o r  t e l e v i s i o n  
receivers, monitors or project ion systems w i l l  always be 
a d j u s t e d  t o  produce a b lue  s t r i p e  i n  the center o f  t he  
display when a gated rainbow input video signal i s  used. 

c. Volume controls on a l l  te lev is ion products, tested w i l l  always 
be adjusted t o  minimum. 

d. Any o t h e r  ad jus tab le  components anywhere on the set  are 
cons idered sevice controls. 

e. Any con t ro l s  tha t  are found t o  be "factory sealeda are t o  be 
checked f o r  t he  permanency and adequacy o f  t he  sea l ing  
method, Controls having a "sealw which can be read i ly  broken 
w i t h o u t  damaging the  c o n t r o l  are t o  be included i n  the  

'adjustments for maximum rad ia t ion  during testing. Phase I 1  
power curves with and without adjusting such controls are t o  
be obtained. Such si tuat ions are t o  be f u l l y  explained i n  
the report and a1 1 data appropriately ident i f ied. 

f. I f  service personnel are instructed i n  the service manual o r  
on the  se t  t o  remove or  add components as,.an adjustment pro- 
cedure, e.g. remove or  add capacitors t o  increase or de- 
crease high voltage, such components are considered servlce 
controls. 

g. I f  t h e  sample employs a hold-down o r  X-radiat ion s a f e t y  
c i r c u i t  , and i t activates when performi ng service control  
tes t ing ,  fo l low the procedure as out l ined below. Disabling 
the hold-down c i r c u i t  w i l l  be u t i l i z e d  as a Phase 111 fau l t .  
I f  the c i r c u l t  does not act ivate during Phase I 1  (Service 
Controls): 1) disabl ing t h i s  c i r c u i t  w i l l  not be included as 
a Phase 111 fau l t ;  and 2) WEAC Service Control data w i l l  also 
serve as "WEAC data f o r  Mfr. worst caseu if the mfr ,  worst 
case was t o  disable the hold-down c i r c u i t .  (This c i r c u i t  
should be investigated t o  determine if it i s  contained on a 
c i r c u i t  board which can eas i l y  be removed without af fect ing 
the operation o f  the receiver. If so, check with Project 
Leader t o  determine i f  test ing without the safety c i r c u i t  i s  
desired.) 

Generating Hold-Down Act ivat ion Curves 

1. Lower the  B+ vqltage ef ther  by u t i l i z i n g  a Bt adjust control  or 
by reducing the 'input voltage t o  the set. 

2. Adjust the user controls for maximum beam current. 
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3. S low ly  r a i s e  the B t  voltage ( v i a  a Bt adjust  cont ro l  o r  adjust-  
ment of the input voltage) and record the beam current, high 
voltage, input voltage, and B+ voltage a t  the po in t  c losest  t o  
the ac t i va t i on  of the safety  c i r c u i t .  

4. Repeat s teps 1-3 above a t  severa l  lower values of t h e  beam 
current. 

5. The c o l l e c t i o n  o f  these safety  c i r c u i t  ac t i va t i on  po in ts  (beam 
c u r r e n t ,  h i g h  vo l t age )  w i l l  be r e f e r r e d  t o  as a Hold-Down 
Ac t i va t ion  Curve. 

6. If t h e  pa r t i cu la r  c i r c u i t r y  o f  a sample requires as d i f ferent  
method of generating a hold-down ac t i va t i op  curve, be sure t o  
describe the method used on the worksheet. 

E. Radiat ion Survey 

Th i s  survey i s  performed a t  the CRT beam current  value a t  which the 
d i f f e r e n c e  between the  0.5 mR/hr isoexposure r a t e  curve k i  lovol taae 
and the  chassis power curve k i  l ovo l  tage (KViSo-K~c,,assis ) i s  minimim 
(or  most negative). 

1. Scan sample w i th  Stoms meter (o r  equivalent) t o  determine 
loca t  i o n  o f  maximum leakage radiat ion.  

2. Measure and record value o f  maximum leakage w i th  a Victoreen 440 
RF/C (o r  equivalent) .  Procedures f o r  measurement o f  leakage 
r a d i a t i o n  are contained i n  Appendix A. 

3. A t  t h e  d i sc re t i on  o f  the Analyst, rad ia t ion '  surveys a t  other 
po in ts  on the chassis power curve may be performed. 

4. N o t i f y  Supervisor irnnediately i f  a t  any t ime the x-ray leve ls  
reach 0.5 mR/hr a t  5 cm from any surface o f  the sample. 

111. PHASE 111 COMPLIANCE TEST 

A. Test Set-Up 

Phase I11  t es t s  are performed u t i l i z i n g  the same equipment and t e s t  
set-up used i n  Phase I 1  tes t ing.  

B. Phase I11 Chassis Power Curve 

1. Incorpora te  the f a u l t  i n  the t e l ev i s i on  receiver. The manu- 
f a c t u r e r ' s  worst case f a u l t  should be tested f i r s t  when WEAC8s 
c i r c u i t  diagram analysis also shows t h i s  f a u l t  t o  be the most 
l i k e l y  worst case f a u l t .  The f a u l t  most l i k e l y  t o  causo set 
f a i l u r e  should be performed l a s t  even i f  i t i s  the manufacturer's 
worst case f a u l t .  

2. Center appropridte rad ia t i on  monitor on the p i c tu re  tube . face 
w i t h  the t i n t  con t ro l  ( i f  sample i s  a co lo r  rece iver )  adjusted t o  
produce as blue s t r i p e  a t  center screen. 
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3. Adjust the service controls t o  minimize the Bt voltage i n  the 
set. 

4. With the auto-transformer o r  external power supply adjusted for 
minimum voltage, t u rn  the power ON. Slowly increase the input 
voltage. tlhen the raster  f i r s t  appears, observe the p ic ture t o  
insure proper operation and usable picture. 

5. The input voltage t o  the set may be adjusted up t o  110% o f  the 
manufacturer's stated maximum input voltage with the following 
exceptions: 

a. A l l  sets wi th  a nominal input voltage between 110 and 120 Vac 
w i l l  be tested up t o  130 Vac. C 

b. A11 sets designed for  possible automobile DC power use (12 
Vdc nominal) w i l l  be tested up t o  15 Vdc. 

6. Power curves may be taken w i t h  the {nput  vo l tage t o  the  set  
adjusted as low as 902 o f  the manufacturerls stated minimum input 
voltage wi th  the fol lowing exception: 

a. A l l  sets wi th  a nominal input voltage between 110 and 120 Vac 
may be tested a t  voltages as low as 100 Vac. 

7. S lowly increase the service controls t o  the point o f  maximum 
adjustment as determined during Phase I 1  tes t  ing. 

8. Measure and record values o f  CRT high voltage, beam current, and 
B+ voltage. Monitor the radiat ion leakage from the picture tube 
a t  minimum, maximum and several intermediate values o f  CRT high 
vo l tage and current by scanning the set wi th  a Stoms meter (or 
equivalent). 

9. I f  the  hold-down or  X-radiation safety c i r c u i t  activates during 
t h e  Phase I 1 1  t e s i t n g ,  a hold-down a c t i v a t i o n  curve w i l l  be 
generated using the procedure described i n  Sect ion I 1  .D. 

10. I f  any rad ia t ion  leakage i s  detected above background, perform a 
rad ia t ion  survey as described i n  Section I 1  .E. 

C. For AC/DC sets which can operate on e i ther  110-120 Vac or  12-15 Vdc, 
some addit ional  test ing i s  required as follows: 

1. Those sets which have completely independent AC and DC power 
supplies sha l l  have a complete AC analysis followed by a complete 
DC analysis. 

Some se ts  have tyhe DC input voltage appl i kd  a t  a point  which i s  
common t o  par t  o f  the AC power supply c i r c u i t r y .  I n  these cases, 
t h e  vo l tage a t  the common point  shal l  be monitored during the AC 
analysis. If t h i s  voltage, the "DC In jec t ion  Voltage" (DCIV), i s  
less than 15 Vdc during any par t  o f  the AC analysis, that  par t  of 
t h e  ana lys is  sha l l  be repeated using an input voltage o f  15 Vdc. 
I f  the  D C I V  remains above 15 Vdc throughout the AC analysis, no 
DC analysis i s  necessary. 
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D. If t he  s e t  has an X- rad ia t ion  sa fe ty  c i r c u i t  which monitors a 
vo l tage d i r e c t l y  p r o p o r t i o n a l  t o  the  CRT anode vol tage and the  
i n t r o d u c t i o n  of a f a u l t  (other than i n  the low voltage power supply) 
act ivates t h i s  safety c i r c u i t ,  then a hold-down act ivat ion curve 
sha l l  be generated and no fur ther  f au l t  analysis shal l  be performed. 

If t h i s  type of safety c i r c u i t  activates during Phase I1 testing, 
t h e  o n l y  f a u l t  in t roduced t o  t h e  se t  s h a l l  be one selected t o  
disasble the safety c i r c u i t .  No fur ther  f a u l t  analysis shal l  be 
performed. 

E. Compare the Phase 111 chassis power curve (kV vs. mA) with the CRT 
isoexposure cure and note i f  the 0.5 mR/hr curve 13 exceeded. 

F. Photographs should be included i n  the report  i n  order t o  describe a 
unique p i c t u r e  d isp lay,  o r  when the  presenta t ion  o f  a "usable 
p i  c turew i s  quest ionable, especia 1 ly  when the power curve represents 
the manufacturer's worst-case f a u l t  condition; and/or i s  close t o  or  
higher than the isoexposure curve and/or rad iat ion i s  detected above 
background. 

G. If r a d i a t i o n  leakage i n  excess o f  0.5 mf?/hr i s  detected, t he  
fol lowing steps should be taken: 

1 Have another analyst confirm the radiat ion measurement using a 
d i f f e ren t  instrument, i f  available. 

2. Leave the set on and t r y  t o  maintain the non-compliant rad iat ion , 

emission level  f o r  30 minutes. 

3. Determine i f  the set continues t o  emit excessive radiat ion when 
displaying an o f f - a i r  signal (receivers only]. 

4. Determine i f  the  se t  can be turned on a t  f u l l  nominal i npu t  
voltage (no gradual increase) and continue t o  emit excessive 
radiat ion. 

5. Do no t  s t r a i n  the  se t  any more than necessary. It - i s  more 
important t o  be able t o  reproduce the v io la t i ve  leakage 
cond i t ions  a t  a l a te r  time than i t i s  t o  further increase the 
exposure ra te  a t  the r i s k  o f  damaging the set. 

These steps may be he lp fu l  i n  assessing the radiat ion hazards present 
i n  t yp i ca l  user operation. 

I V .  FINAL OPERATION AND DISASSEMBLY 

A. F ina l  Operation Check 

1. Return a l l  service controls t o  t h e i r  o r i g ina l  posit ion. 

2. Turn the set on k t  nomina l  input voltage. 

3. Adjust the user controls for a usable p ic ture and as typ ica l  
viewing brightness. 
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4. Record the input voltage, B+, high voltage and beam current for 
t h i s  one point  on the worksheet. 

Disassembly of Test Set-Up 

1. Turn o f f  sample and disconnect the input voltage tes t  cord. 

2. Fol  lowing manufacturer's inst ruct  ions, ground the p ic ture tube 
and high voltage c i r c u i t  t o  remove charge. 

3. Disconnect a1 1 t e s t  equipment and re - i ns ta l l  sample l i n e  cord and 
back panel o r  other coverings. 

C 

4. Reconnect sample l i n e  cord  t o  normal l i n e  voltage, connect 
external  s ignal source t o  antenna Input leads, and turn sample 
ON. 

5. Turn sample t o  local  TV s ta t ion  or  other tes t  signal, adjust t o  
o b t a i n  usable p ic ture and normal viewing brightness, and leave 
sample on f o r  one hour. 

6. R e t u r n  sample t o  i t s  sh ip  i n g  ca r ton  and pack f o r  shipment 
e x a c t l y  as when received. %a1 shipping carton and return i t  t o  
the  Sample Custodian. 

V. REVIEW AND COMPLETION OF FINAL REPORT 

Af ter  a l l  Analyst Worksheets and data sheets have been completed, the 
sample repor t  w i l l  be reviewed f o r  completeness ?.by a second Analyst 
assigned by the Project Leader. The completed t e s t  report w i l l  then be 
subml t t e d  t o  the Supervisor who w i  11 prepare the Laboratory Conclusions. 

MAY 1, 1986 
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APPENDIX A 

MEASUREMENT OF X-RADIATION LEAKAGE 
FROM TELEVISION RECEIVERS 

WEAC Compl iance  T e s t i n g  P r o c e d u r e  

I. P u r p o s e  

To o b t a i n  t h e  X - r a d i a t i o n  c h a r a c t e r i s t i c s  o f  t e l e v i s i o n  
r e c e i v e r s  i n  o r d e r  t o  d e t e r m i n e  whe the r  t h e  r e c e i v e r  is 
i n  c o m p l i a n c e  w i t h  r e q u i r e m e n t s  o f  21 CFR 1020. 

S e a r c h  I n s t r u m e n t  

The s e a r c h  i n s t r u m e n t  s h a l l  b e  a  r a p i d  r e s p o n s e  i n -  
s t r u m e n t  which w i l l  d e t e c t  and  l o c a t e  t h e  p o s i t i o n  o f  
maximum r a d i a t i o n .  (Examples  - G-M t u b e  i n s t r u m e n t s ,  
s u c h  a s  t h e  Stoms meter. See  E I A  Consumer P r o d u c t s  
E n g i n e e r i n g  Branch B u l l e t i n  No. 3, "Measurement I n s t r u -  
m e n t a t i o n  f o r  X-Radiat ion from T e l e v i s i o n  R e c e i v e r s n . )  

B. R a d i a t i o n  Moni tor  

A s u r v e y  i n s t r u m e n t  c a p a b l e  o f  d e t e c t i n g  low e n e r g y  
x - r ay  p h o t o n s  a t  i n t e n s i t i e s  a s  low a s  background w i t h  
a v i s u a l  and/or  a u d i b l e  o u t p u t .  

Exposu re  R a t e  Measu r ing  I n s t r u m e n t  

The m e a s u r i n g  i n s t r u m e n t  s h a l l  comply w i t h  t h e  r e q u i r e -  
m e n t s  o f  21 CFR P a r t  lg20 .10 ,  Subpa rag raph  (c) ( 2 ) ,  o f  
t h e  F e d e r a l  Pe r fo rmance  S t a n d a r d  f o r  T e l e v i s i o n  
R e c e i v e r s .  

The i n s t r u m e n t  s h a l l  p r o v i d e  X - r a d i a t i o n  measurements  
(mR/hr) i n  t h e  r a n g e  o f  t h e  a p p l i c a b l e  l i m i t .  

The r a d i a t i o n  s e n s i t i v e  volume o f  t h e  i n s t r u m e n t  s h a l l  
h a v e  a  c r o s s - s e c t i o n  p a r a l l e l  t o  t h e  e x t e r n a l  s u r f a c e  
o f  t h e  c a b i n e t  w i t h  a n  a r e a  o f  t e n  s q u a r e  c e n t i m e t e r s  
and  no d i m e n s i o n  l a r g e r  t h a n  f i v e  c e n t i m e t e r s .  

D e v i a t i o n  o f  t h e  measurement  f rom " t r u e "  e x p o s u r e  r a t e  
d u e  t o  e n e r g y  d e p e n d e n t ,  i n s t r u m e n t  p r e c i s i o n  and o t h e r  
s o u r c e s  o f  e r r o r  s h a l l  b e  commensurate  w i t h  c u r r e n t  
i n s t r u m e n t  a r t  4 



An example  o f  a n  i n s t r u m e n t  which f u l f i l l s  t h e s e  
r e q u i r e m e n t s  is t h e  V i c t o r e e n  4 4 0  ,RF/C. 

1 

Measurements  w i t h  i n s t r u m e n t s  h a v i n g  o t h e r  a r e a s  must  
be c o r r e c t e d  f o r  s p a t i a - 1  n o n - u n i f o r m i t y  o f  the-  r a d i a -  
t i o n  f i e l d  t o  o b t a i n  t h e  e x p o s u r e  r a t e  a v e r a g e d  o v e r  a 
t e n  s q u a r e  c e n t i m e t e r  a r e a .  

Note  1: A l a r g e r  a r e a  d e t e c t o r  may b e  used o n l y  i f  t h e  
f i e l d  is d e t e r m i n e d  t o  b e  un i fo rm o v e r  its 
a p e r t u r e ,  Examples: V i c t o r e e n  440 RF/A, 
V i c t o r e e n  208A, R i v e r d a l e  P r e c i s i o n  TV-150. 

Z 

D. T e s t  Equipment 

T e s t  equipment  must  meet t h e  f o l l o w i n g  c r i t e r i a  t o  
e n s u r e  s t a b l e  e l e c t r o n i c  c o n d i t i o n s  f o r  o p e r a t i o n  
o f  t h e  t e l e v i s i o n  r e c e i v e r  under  t e s t  and t o  measu re  
a n o d e  v o l t a g e  and c u r r e n t :  

Anode V o l t a g e  M e t e r i n g  System 

Equipment f o r  measurement  o f  t h e  anode  v o l t a g e  
d u r i n g  t e s t  s h a l l  h a v e  a n  a c c u r a c y  o f  a t  l e a s t  
+ 2.8% o f  f u l l  s c a l e .  - 
Anode C u r r e n t  Meter  

The m e t e r  f o r  measurement  o f  t h e  anode  c u r r e n t  
d u r i n g  t e s t  s h a l l  have  a n  a c c u r a c y  o f  a t  l e a s t  
+ 5.8% o f  f u l l  s c a l e ,  - 
L i n e  V o l t a g e  Meter 

The m e t e r  f o r  measurement  o f  t h e  AC v o l t a g e  a p p l i e d  
t o  t h e  r e c e i v e r  s h a l l  h a v e  a n  a c c u r a c y  o f  a t  - l e a s t  
+ 1.09 o f  f u l l  s c a l e .  - 

E. C a l i b r a t i o n  

The e x p o s u r e  m e a s u r i n g  i n s t r u m e n t  s h a l l  b e  c a l i b r a t e d  
a n n u a l l y  by e x p o s u r e  t o  a n  x-ray f i e l d  h a v i n g  a n  ex- 
p o s u r e  r a t e  and  e n e r g y  r e p r e s e n t a t i v e  o f  t h o s e  t o  b e  
measu red .  C a l i b r a t i o n  s h a l l  be t r a c e a b l e  t o  t h e  
N a t i o n a l  Bureau o f  S t a n d a r d s .  The s e a r c h  i n s t r u m e n t  
s h a l l  b e  c a l i b r a t e d  p e r i o d i c a l l y  a g a i n s t  a  s o u r c e  o f  
low e n e r g y  r a d i a t i o n  and checked  w i t h  s u c h  a  s o u r c e  
p r i o r  t o  u s e  t o  a s s u r e  t h a t  a l l  GM t u b e s  a r e  r e s p o n d i n g  
t o  r a d i a t i o n  w i t h  s u f f i c i e n t  and un i fo rm s e n s i t i v i t y ,  
E l e c t r i c a l  m e a s u r i n g  i n s t r u m e n t s  s h a l l  b e  c a l i b r a t e d  a t  
l e a s t  o n c e  e v e r y  s i x  months.  
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111. T e s t  C o n d i t i o n s  

under  t e s t  s h a l l  b e  A. The t e l e v i s i o n  r e c e i v e r  
r e l a t i v e  t o  t h e  t e s t  eqr 
b e  made a s  s p e c i f i e d  i n  

p o s i t i o n e d  
~ i p m e n t  s o  t h a t  measurements  may 
S e c t i o n  11. T e s t  P r o c e d u r e s .  A 

warm-up p e r i o d  s h a l l  b e  p r o v i d e d  f o r  b o t h  t h e  t e l e v i -  
a n d  t h e  t es t  equ ipmen t  i n  o r d e r  t o  o b t a i n  s t a b l e  o p e r a -  
t i o n  c o n d i t i o n s  b e f o r e  p r o c e e d i n g  w i t h  t h e  measure-  
m e n t s .  

B. A l l  measurements  on  t h e  t e l e v i s i o n  r e c e i v e r  b e i n g  
t e s t e d  s h a l l  b e  made w i t h  t h e  r e c e i v e r  d i s p l a y i n g  a  
u s a b l e  p i c t u r e  end w i t h  t h e  power s o u r c e  o p e r a t e d  a t  
s u p p l y  v o l t a g e  up  t o  t h e  maximum t e s t  v o l t a g e  o f  t h e  
r e c e i v e r .  Usab le  p i c t u r e  means a  p i c t u r e  i n  synchron-  
i z a t i o n  and  t r a n s m i t t i n g  v i e w a b l e  i n t e l l i g e n c e .  Cues- 
t i o n s  on whe the r  a  p i c t u r e  is u s a b l e  s h a l l  b e  d i s c u s s e d  
w i t h  BRH/DOC and d e t e r m i n a t i o n s  w i l l  b e  made on  a  
ca se -by -case  b a s i s .  The r e q u i r e d  c h a s s i s  power c u r v e s  
a r e  t o  b e  d e v e l o p e d  and t h e  r a d i a t i o n  measurements  made 
w i t h  t h e  r e c e i v e r  o p e r a t i n g  w i t h  a  s t a b l e  i n p u t  s i g n a l  
o r  t e s t  p a t t e r n  s u c h  a s  t h a t  p roduced  by a  c o l o r  b a r  
g e n e r a t o r .  Anode c u r r e n t  s h a l l  n o t  v a r y  o r  d r i f t  more 
t h a n  + 5% w h i l e  measurements  a r e  b e i n g  made. - 

I V .  T e s t  P r o c e d u r e s  

CAUTION: Measur ing  i n s t r u m e n t s  s h o u l d  b e  p r o p e r l y  grounded 
t o  a v o i d  shock  h a z a r d .  

A .  The X - r a d i a t i o n  e x p o s u r e  r a t e  s h a l l  b e  measured a s  
d e s c r i b e d  below a t  t h e  l o c a t i o n  and  d i r e c t i o n  o f  maxi- 
mum i n t e n s i t y .  The background r a d i a t i o n  s h a l l  be 
v e r i f i e d  a t  t h e  t e s t  p o s i t i o n  and c o r r e c t i o n s  a p p l i e d  
t o  t h e  o b s e r v e d  d a t a  a s  r e q u i r e d .  

8. R a d i a t i o n  from a l l  s u r f a c e s  o f  t h e  TV r e c e i v e r  s h a l l  b e  
measured  w i t h  t h e  " e f f e c t i v e  c e n t e r n  o f  t h e  d e t e c t o r  
5 c m  f rom each  s u r f a c e .  

Dur ing  a n y  t e s t  e x p o s u r e  p e r i o d  t h e  a n o d e  v o l t a g e  and 
c u r r e n t  s h a l l  b e  c o n s t a n t l y  m o n i t o r e d  t o  i n s u r e  c o n f o r -  
mance w i t h  S e c t i o n  111.0. The p o s s i b i l i t y  o f  anode  
v o l t a g e  o r  r a d i a t i o n  l e v e l s  d r i f t i n g  up o r  down a s  soon  
a s  t h e  r e c e i v e r  is t u r n e d  on t o  b e g i n  r a d i a t i o n  t e s t i n g  
s h a l l  b e  d e t e r m i n e d  p a r t i c u l a r l y  unde r  Phase  I11 t e s t  
c o n d i t i o n s .  If s u c h  a s i t u a t i o n  is n o t e d  i t  w i l l  b e  
n e c e s s a r y  t o  c o n d u c t  a r a d i a t i o n  s u r v e y  a s  a  f u n c t i o n  
o f  o p e r a t i n g  t i m e .  
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FIGURE I 

TEST METER CONNECTIONS 

1. Sample Under Test 
2. Cathode- Ray Tube 
3. Anode Cap 
4. DC Milliammeter 
5. Kilovoltmeter 
6. Insulated Connector 
7. High Voltage Power Supply 
8. DC Voltmeter (B+/DCIV) 
9. AC Input Voltage 
10.Isolation Transformer 
11.Autotransformer 
12.AC Voltmeter 

Signal Generator 
DC Voltmeter (Input 
Variable Regulated 

For DC powered Sets 

Voltage 
DC Power 

Only 
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TELEVIS JON RECEIVER DATA SHEETS 
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0 NONE OROKEN 1 I I WEAC 
9. DESCRIPTION O f  SAMPLE 

One cardboard carton 

8.  NOT ACPLICAOLC DECLAIE/UNIT s. ORlBINAL(SI W U I T T E O  
NET 

CON- 0 NOT DETLRMINED AMOUNT FOUNS U n L L -  COPIES W U I T T E O  
T ENTS ING 

UNITS EXAMINSO 8 O F  OaCLAREO 
(photographic) - (3 NONG 

$0 .  SUMMARY OF ANALYSIS 

Labeling: See page 2 
C 

Code: Brand M f r .  

- Model No. Ser ia l  No. 

Chassis No. Date o f  M f r .  

CRT No. CRT M f r .  

( *  = not found on sample; obtained from m f r .  data) 

Product: CRT-based video product 

Screen Size: ; Color /Monochrome 

Inpu t  power speci f i cat ion  : 

Inpu t  Signal:  RF - /Camp. Video - /RGB - /Video - 
Comp. Sync /H. Sync - - /V. Sync , 

Scan Freq: NTSC o r  Other: Horiz: kHz, Vert: Hz 

..- 
' L A G  SRN 

ANALYST WORKSHEET 
1. PRODUCT 2. SAMPLE NUMBEh 

VIDEO PRODUCT 
I. SEALS 

INTACT 4. DATE REC'O 15. RECEIVED FROM 6. DISTRICT OR LABORATORY 

I 

- 
- 
- 
- 
I 

m 

m 

- 
- 
- 
- - 
- 
m 

Ir 

Ana l y s i  s : 

1. Method: Procedures f o r  Laboratory Compliance Testing o f  Telev 
Receivers - May 1, 1986 

2. Performance Standards : 
Performance : 21 CFR 1020.10 
C e r t i f i c a t i o n  : 21 CFR 1010.2 
I d e n t i f i c a t i o n :  21 CFR 1010.3 

I t .  RES.ERyE SAMPLE 
O r 1  a1 nal  cardboard carton 

12. a. ANALYST SIGNATURE (Bra*. S.d U) a. BY 

WORK- 
SHEET rb. DATE 
CHECK 

14. DATE REPORTED 

I 
PREVIOUS EDITION IS OBSOLETE. 

PAGE O F  PAGES 

Rev. May 1, 1986 



- 7  .---.". "a. 
a. Label ing b Operation Check: 

Adequate? 
i Yes NO 

1) Operation Check: - - 
- 

2) C e r t i f i c a t i o n  labe l  : - - 
3) Iden t i f i ca t i on  labe l  : - - 
4) C r i t .  Comp. labe l :  - - 

HV spec HV re f  CC spec CC re f  

on CC labe l  : Y N Y N Y N Y N 
i n  manual: Y N Y N Y N Y N 

Meets exemption c r i t e r i a ?  Y N 

- Service manual received? Y N 

b. Net X-radiat ion leve ls :  

(max allowed by standard = 0.5 mR/hr Meets std? 

Test phase 

I 

I I 

I 1 1  

max net  mR/hr see pgs 

c. Power curves (see t i g u r e  I ) :  No Yes 

M f r .  data exceed 0.5 mR/hr IRLC? - - 
WEAC data exceed 0.5 mR/hr IRLC? 

WEAC data exceed m f r ' s  worst t o l .  data? 

wc f a u l t :  WEAC ; M f r .  

WEAC wc f a u l t  d i f f e ren t  from mf r ' s  wc f a u l t ?  - - .  

Min. d i f f .  m f r .  - 0.5 rnR/hr IRLC = kV a t  m A 

Min. d i f f .  WEAC - 0.5 mR/hr IRLC = kV a t  m A 

d. Comments: 

IRLC = Isoexposure Rate L i m i t  Curve 
NO = Not detectable above background 
wc = worst case * = M f r ' s  f a u l t  not  allowed by WEAC procedures 

I 4 L Y S T t S :  A N A L Y S T  NO. 
P A G E O F  P A G E S  

Rev. May 1, 1986 



DRTE 

F l LURE I : V l DEO PRODUCT PDWER CURVES 

( t 1 I SLIEXPIISURE CURVE 0. S W H R  ( N/R 1 
(II 1NORE;T CRSE WR-U. TUL CUHP ( N f R  1 
(r INORST CRSE HFR-NOH COHP ( N/A 1 
(#)HERC DRTR-RFR UIIRST CRSE (NfA1 
(0 MERC UURST GEE D IF.FRUM HFR (NIR 1 
t t ISERV I CE CONTROLS (NfR1 
HD=HDLD-DORN ACr 1 VAT 1 ON CURVE 

S f  HPLE NO. 

MILLIRMPERES 

Rev. !lay 1, 1986 



PRODUCT GENERAL CONTINUATION SHEET SAMPLE NO 

VIDEO PRODUCT 

0.5 mR/hr 
I RLC MFR WORST MFR. WORST 

-1 CASE - WORST  CASE - NOMINAL 
Tube type TOL. COMP. * COMP. * 

EXT. SUPPLY 
8 

( v o l t s )  7 JI i  t:YPPLY 

AVAI L . AVAIL . 
( v o l t s )  ( v o l t s )  

Max net  Max net  
mR/ h r  mR/ h r  

* = Mfr's data 
HD = Holddown ac t i va i i on  curve 
ND = Not detectable above background 

(vo l t s )  (vo) t s )  ( v o l t s )  

B+ RANGE B+ RANGE B+ RANGE 
AVAIL . AVAIL . AVAIL . 
(vo l t s )  ( vo l t s )  ( vo l t s )  

Max ne t  Max ne t  Max ne t  
mR/ h r  mR/ h r  mR/hr 

LNALYSTISI ANALYST NO. 
PAGE OF PAGES 

0 FORM 4310 ! 3  71)  REPLACES FORM FO 421-1,WHICH MAY BE USED UNTIL SUPPLY IS EXHAUSTED- 

Rev. MAY 1, 1986 L? 7 



PRODUCT SAMPLE NO. 
iENERAL CONTINUATION SHEET VIDEO PRODUCT 

SERVICE AND USER CONTROL ADJUSTMENT - SUMMARY 

USER CONTROLS ADJUSTED? 

YES - - NO 

SUGGESTED SERVICE CONTROLS NOT RAISING OR EXTENDING THE P W E R  CURVE 

C 

G - 

- 
d 

2 
I I 

FD FORM tjln !3 7 1 )  REPLACES FORM F O  431 -1  WHICH MAY BE USED UNTIL  SUPPLY IS EXHAUSTEO. 

Rev. May 1, 1986 

COMMENTS : 

* = Adjusted as needed t o  vary CRT beam current.  
kNALY5T.S ANALYST NO. PAGE OF- PAGE 



;ENERAL CONTINUATION SHEET 
PRODUCT SAMPLE NO. 

VIDEO PRODUCT 

DATA SHEET 

TEST STAND NO. 

F i  nal Operation 
Check Point* 

N. D. = Not detectable above background. Determined with GM Survey Device # 

* = This data point  was recorded a f t e r  completion o f  a11 Phase 111 f a u l t s .  

ANALYST NO. 
PACE OF PAGE 



PRODUCT SAMPLE NO. ENERAL CONTINUATION SHEET 
VIDEO PRODUCT 

DATA SHEET 

TEST STAND # 

PHASE 111 DATA 

N. D. = Not detectable above background. Determined wi th  GM Survey Device # 

A L Y S T . 5  ANALYST NO. 
PAGE OF PAGES 



PRODUCT S A M P L E  NO. ENERAL CONTINUATION SHEET 
VIDEO PRODUCT 

DATA SHEET 

TEST -STAND # 

PHASE 111 DATA 

N. D. = Not detectable above background. Determined with GM Survey Device # 

A L Y S T I S '  A N A L Y S T  NO. 
P A G E  OF- PAGES 

f D FORM 4310 ( 3  71) 

Rev. Pjay 1 ,  1986 
REPLACES CORM FD 4 3 1 - 1  WHICH M A Y  B E  USED UNTIL S U P P L Y  IS  E X H A U S T E D .  
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;ENERAL CONTINUATION SHEET 
PRODUCT SAMPLE NO. 

VIDEO PRODUCT 

DATE ORIGINATED 

FAULTS SELECTED BY i 

TIME INVOLVED 

PHASE I 1  & I11  TESTING GUIDELINES 

Phase I 1  - Suggested Service Controls t ha t  might ra ise  o r  extend the power curve. 

COMMENTS 

-- 

* = use t h i s  con t ro l  t o  extend the power curves 

Point  o f  B+ measurement: 

Phase 111 - Fau l t  Select ion 

FAULT CIRCUIT AREA 

Post Phase I 1 1  Review Completed by on 

Time Involved: - 
\ c ; * S T s S  ANALYST NO. 

P A G E  OF PAGES 



PRODUCT SAMPLE NO. ;ENERAL CONTINUATION SHEET 
V I DEO PRODUCT 

X-RAY RADIATION DATA 

AC Line 1 V i  ctoreen 
Readi ng 
mR/h r 

Date 
- 

Victoreen # 

Background mR/hr 

S ta r t  Time 

Stop Time 
e 

Operating Time 

Condi ti on : 

I Location o f f  Victoreen 1 I 
Observed Readi ng 
Emi ss i on mR/hr 

Back 

Front 

Da te 

AC Line Voltage 

S t a r t  Time 

Stop Time 

Operating Time 

Victoreen # 

Condition: 

Rev. May 1, 1986 

HALYSTISI ANALYST NO. 
PAGE OF - PAGES 
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PROOUCT SAMPLE NO. GENERAL CONTINUATION SHEET VIDEO PRODUCT 

RADIOFREQUENCY E-FIELD SURVEY - DATA SHEET 

Brand Model Ser ia l  No. 

L ine Vol t  monitor: Brand Model Ser ia l  No. I 
Line Voltage: 

C.R.T. face: 
e 

Highest reading: V/M Antennae: S M L Instrument scale: H i  Lo 

Locati-on o f  reading: 

Background .readi ng : V/M 

Other Surfaces: I 
Highest reading: V/M Antennae: S M L Instrument scale: H i  Lo I 
Location o f  reading: I 
Background reading: V/M 

Descr ipt ion of RF shield ing:  I 

Comnen t s  : 

FD FORM 4310 ( 3  71) R E P L A C E S  FORM FD 431-1 WHICH M .? 1 1 
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PROOUCT SAMPLE NO. ;ENERAL CONTINUATION SHEET VIDEO PRNUCT 

RE PA1 R RE CORD 

DATE OF SET FAILURE: 

CAUSE AND MATURE OF PROBLEM: 

ACTUAL REPAIR WORK 
PERFORMED: 

ANALYST' S REPAI R 
TIME: 

DESCRIPTION OF 
FAULTY COMPONENTS : 

DATE PARTS WERE ORDERED: 

DATE REPLACENENT PARTS 
RECEIVED: 

DESCRIPTION OF 
REPLACEMENT PARTS : 

DATE REPAI R COMPLETED: 

COMMENTS : 

REPAIR ANALYST'S NAME: 

tNALYSTIS! ANALYST NO. 
PAGE OF- PAGE 

1 I 

'D F O R M  4310 ( 3  71) REPLACES FORM F O  431-1 WHICH MAY BE U S E 0  U N T I L  SUPPLY I S  EXHAUSTED. 
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APPENDIX C 

COMPUTER PROGRAM FOR PLOTTING 
AND COMPARING POWER CURVES 

WEAC Cornp 1 iance Test i nq Procedure 

I n c l u d e d  i n  t h i s  Appendix i s  a l i s t i n g  o f  a computer program f o r  t h e  
Hewlett-Packard 9830 calculator intended f o r  use as an a id  i n  p lo t t i ng  and 
comparing data obtained from te lev is ion compl iance tes t ing  reports. 

The purpose o f  the computer program i s  t o  produce a simple and clear repre- 
sentat ion o f  the power curve data shown on the summary o f  data sheet i n  the 
r e p o r t .  A second order  exponent ia l  regress ion  technique i s  u t i l i z e d  t o  
represent power curves. 

I 
I 

I 
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APPENDIX D 

RADI OFREQUENCY RADIATION SURVEY 
WEAC TESTING PROCEDURES 

- 
Introduct ion 

A1 1 surfaces of the sample w i l l  be surveyed f o r  RF Elec t r i c  F ie ld  (E-f ie ld) 
strength. A distance o f  30an i s  chosen t o  approximate the closest approach o f  
a user 's  eye t o  the sample when i n  use. The survey instrument, IF1 Model 
RHM-1, has three orthagonal antennae and has a frequency range of 10 kHz t o  
220 MHz. This instrument e l e c t r o n i c a l l y  measures and performs a vector  
addit ion o f  the E- f ie ld  stengths i n  the X, Y, and Z axes, The meter reads out 
t h i s  vector sum. 

NOTE: A n j  attempts made by the manufacturer t o  shield the sample from RF 
emisson w i 1 1 be recorded. 

Procedure : 

Assemble the equipment 1 is ted below. (The instruments 1 is ted i n  
parentheses are those used a t  WEAC. ) 

a. Isot ropic  RF E- f ie ld  meter ( IF1 Model RHM-1, S/N 156) 

b. 9 RHM-1 antennae 

c. Line voltage monitor 

d. Variable autotransformer 

Record the brand, model number and se r ia l  number o f  the sample on the 
data sheet. 

Check t h e  RF meter mechanical zero before turning the meter on. Adjust, 
i f  necessary. Turn the meter on. Allow 3-5 minute warm-up. Check the 
e l e c t r i c a l  zero wi th  no antennae and the "scalew switch I n  the "Low" 
pos i t  ion. Ad just, i f  necessary. 

NOTE: DO NOT TOUCH THE METER WHILE TAKING ANY MEASUREMENTS NOR WHILE 
CHECKING THE ZERO. ALL READINGS MUST BE TAKEN WITH THE METER SUPPORTED 
BY THE SPECIAL HANDLE OR WITH THE METER RESTING ON A STYROFOAM BLOCK. 

Screw i n  the medium length antennae. 

Perform a bat tery  check by touching a f inger  t o  the t i p  o f  any one o f  the 
antennae. The meter needle should rap id ly  def lect  up-scale. If the 
meter cannot be zeroed or  i f  the bat tery  does not check good, consult the 
Project Leader. 

Turn the sample on. Adjust the l i n e  voltage t o  120 Vac. F l l l  the screen 
with characters (using the keyboard or the WEAC Monitor Test Gener to r ) .  
Ad jus t  the user controls t o  produce typ ica l  viewing brightness (b igh t -  
ness and contrast a t  approximate mid-scale). 

I I 

I 



NOTE: Use a cross-hatch t e s t  pat tern for  monochrome receivers and a 
co lo r  bar pat tern f o r  co lo r  receivers. 

Scan a l l  surfaces o f  the sample w i th  the "X" axis  antennae perpendicular 
t o  and po in t ing towards the surface. The base o f  the antennae sha l l  be 
30cm 2 1.5cm from each surface. Locate and record the highest reading 
obtained from the f r o n t  surface o f  the sample. Locate and record the 
highest reading obtained from scanning the remainder o f  the sample sur- 
faces. Record the locat ion o f  these readings. (Use the longer (more 
sens i t ive )  antennae o r  the  shorter ( less sens i t ive)  antennae i f  
necessary.) Record the antennae and scale used f o r  each reading, 

8. Turn t h e  sample o f f .  Measure and record a background reading a t  each o f  
these two locations using the same antennae used t s  obtain the corres- 
ponding RF emission readings. 

NOTE: ' The fo l lowing sha l l  be observed f o r  a l l  RF scans: 

a. A l l  three antennae used a t  any one t h e  must be of the same length. 

b. The " X "  axis antennae sha l l  be perpendicular t o  and po in t ing a t  the 
surface being surveyed. 

c. The " Y "  axis antennae sha l l  po in t  towards the top (upwards) when 
surveying the f ron t ,  back, l e f t  side and r l g h t  s ide surfaces. 

d. The "2" ax is  antennae sha l l  po in t  towards the  rear o f  the sample when 
surveying the top and bottom surfaces. 

9. When t h e  back i s  removed from the sample (usual ly  during the ion iz ing 
rad ia t i on  tes t ing)  v i s u a l l y  examine the i n t e r i o r  o f  the sample. Record 
any RF sh ie ld ing which may be present (e,g. metal l i n e r  inside case, 
met a 1 housing around f lyback transformer, conductive spray pa in t  inside 
cover) . 

Special Viewfinder Considerat ions : 

Camera viewfinders are f requent ly  received separate from t h e i r  associated 
cameras, I n  these cases, the RF character is t ics  t ha t  the viewf inder/camera 
combinat ion would have cannot be judged, I n  e i t he r  case (viewfinder alone o r  
w i t h  camera), these samples sha l l  be surveyed on ly  a t  the "faceu o f  the view- 
f i n d e r  a t  the distance o f  c losest  approach without touching the antennae o r  
the RF meter base t o  the sample. 

Many viewfinders have a mirror / lens re f l ec ted  image so tha t  the CRT face i s  
n o t  po in t ing towards the eye. I n  these cases, the "facen o f  the viewfinder 
s h a l l  be def ined as the face o f  the eyepiece. The RF survey sha l l  be per- 
formed a t  t h a t  eyepiece surface. A cross-hatch t e s t  pat tern sha l l  be used f o r  
a l l  viewfinder test ing,  

02 
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