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A GUIDE FOR THE SUBMISSION OF INITIAL REPORTS ON DIAGNOSTIC X-RAY SYSTEMS AND 
THEIR MAJOR CWPOWENTS 

INTRODUCTION 

This guide out l ines f o r  a manufacturer, a format f o r  the presentation of 
i n i t i a l  and supplemental reports on diagnostic x-ray systems and t h e i r  major 
components which are subject t o  the Performance Standard 21 CFR 1020.30, 1020.31, 
and 1020.32. The diagnostic x-ray equipment subject t o  the standard includes: 
tube housing assemblies, x-ray controls, x-ray high voltage generators, tables, 
cradles, f i l m  changers, cassette holders, bean-1 i m i  t i n g  devices, spot f i l m  
devices, image in tens i f ie rs ,  cephalanetric devices, image receptor support devices 
f o r  mmographic  x-ray systems, and diagnost ic x-ray systems incorporat ing one or 
more previously 1 i s t ed  components. 

The subject repor t ing guide i s  an attempt t o  i d e n t i f y  the pert inent i n f o r -  
mation needed by the Bureau o f  Radiological Health (BRH) t o  f u l f i l l  i t s  dele ated i r espons ib i l i t i e s  under the Radiation Control f o r  Health and Safety Act of 19 8 (PL 
90-602). I t i s  also believed tha t  i d e n t i f i c a t i o n  o f  t h i s  information w i l l  make 
the manufacturer I s  repor t ing task somewhat easier since, a f te r  the i n i  ti a1 
organization o f  the the material,  the manufacturer w i l l  not be obl igated t o  
prepare and submit such voluminous reports as i n  the past. Manufacturers may 
e lec t  t o  continue using a previous version o f  the  Reporting Guide when supple- 
menting o l d  reports.  It i s  required tha t  a l l  new i n i t i a l  reports fo:low t h i s  
rev is ion of the Reporting Guide consistent w i t h  21 CFR 1002.7(b). 

The guide asks f o r  information i n  fou r  parts. PART 100 - IDENTIFICATION, 
containing two sections, asks fo r  informat ion w i th  regard t o  iden t i f i ca t ion ,  
labels and ins t ruct ions pertaining t o  the manuf acturer ls equipment. The manu- 
f acturer must answer a l l  questions i n  sections 101.0 and 102.0 of t h i s  par t .  PART 
200 - COMPONENT DESCRIPTION, containing e ight  sections, asks for  information 
per ta in ing t o  spec i f ic  performance character is t ics  o f  the equipnent.. The 
manufacturer must answer a l l  questions i n  the sect ion(s) o f  t h i s  par t  that  are 
i den t i f i ed  by the component type(s) reported i n  PART 100. PART 300 - QUALITY 
CONTROL TESTING, containing twenty-f i v e  sections, asks f o r  presentations of 
prototype, production and assembler t e s t  methods and resu l ts .  Sections t o  be 
answered i n  t h i s  par t  are i den t i f i ed  i n  sections 201 through 208 of  PART 200 and 
i n  Table 1. PART 400 -COMMON ASPECTS, containing two sections, asks fo r  t es t  
instrument spec i f ica t ions and sampling protocols. The manufacturer must answer 
a l l  questions i n  the applicable paragraphs o f  sect ion 401.0 and, when appropriate, 
a l l  questions i n  section 402.0 o f  t h i s  part. 

Manufacturers are encouraged t o  s u m i t  a l T m o n  Aspects Report" i n  order t o  
s imp l i f y  t h e i r  repor t ing obligations. The C m o n  Aspects Report i s  a separate 
i n i t i a l  repor t  t ha t  incorporates a descr ipt ion o f  t es t  methods, instrumentation, 
and sampling plans comnon t o  several models. This C m o n  Aspects Report i s  not 
intended as a means fo r  c e r t i f i c a t i o n  o f  any spec i f i c  model. Currently, separate 
i n i  t i  a1 reports from the same manufacturer of ten provide iden t i ca l  descript ions of 
the qua l i t y  control  program. Such dupl icat ion i s  cos t l y  and en ta i l s  ext ra  e f f o r t  
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for both the manufacturer and the Bureau. By development of a Common Aspects 
Report, standardized tes t  methods, i nstrunentation, and sampling plans may be 
c o l l  ected i n to  one report. I n i  ti a1 reports f o r  specif ic models can now reference 
applicable sections of the Camon Aspects Report. For example, an i n i t i a l  report  
on an x-ray control must include responses t o  the appropriate sections of PART 
100-IDENTIFICATION and PART 200-COMPONENT DESCRIPTION, however, information wi th 
respect t o  tes t  methods i n  PART 300-QUALITY CONTROL TESTING and also PART 400- 
COMMON ASPECTS may be provided by referencing the Camon Aspects Report. Sample 
tes t  data so l i c i ted  i n  PART 300 must s t i l l  be included i n  the i n i t i a l  report. 

Manufacturers may s impl i fy  report ing of the tes t  data by grouping s imi lar  
models wi th in one report. For exanple, a l l  x-ray tables with the sane tabletop 
material mqy be reported i n  the sane i n i t i a l  report. Whenever several models are 
re1 ated by design and/or performance, presentation of tes t  results i n  PART 300- 
QUALITY CONTROL TESTING may apply t o  a l l  models without reference to  each model 
desi nation. Future reporting of simi lar models would not require sanple t e s t  9 resu t s  when specif i c a l  ly . ref  erenced t o  resul ts  presented i n  an ea r l i e r  i n i  t i  a1 
repor* or report supplement. I n  leach case, the manufacturer must c l a r i f y  h i s  
in ten t  t o  group simi lar models for a given tes t  i n  PART 300, provide the technical 
basis f o r  t h i s  grouping, and af f i rm tes t  results comparability. 

Table 1 provides a reference t o  aid the manufacturer i n  read i ly  ident i fy ing 
which sections of each part he must complete fo r  the par t icu lar  component(s) tha t  
he i s  reporting. To use the table, the component i s  found i n  the l e f t  hand colunn 
and the sections within each part t o  be completed f o r  that component are found i n  
the colunns t o  the r ight .  

A l l  material shal l  be submitted i n  the English lan uage or with an accurate 9 attached English translation. Definit ions for technica terms used i n  t h i s  guide 
may be found on page v i  i . 



Table 1. - Applicable sections required t o  be completed f o r  each component type 

Component type 

Tube Housing Assembly 

Beam-Limiting Device 
A1 1 (answer these sections 

and those below as 
appropriate) -------- 

Di agnost i c source 
assembly used i n  capacitor 
energy storage equi p e n t  

-.------- 

Posi t ive bean l i m i t a t i o n  
capabi 1 i t y  

Fixed SID/fixed Image 
Receptor s ize use 

Spot -f i l m  use 

- 

Fluoroscopic use 

- ------  
Dental use 

. I  

Mamnographic use 

I 

Other uses 

X-Ray Control 
A l l  (answer these sectlons 

and those below as 
appropri ate) 

'ART 100 PART 2C I 
Appl icab le  sections 

PART 300 1 PART 400 

401.0, 
(402.0 as 
applicable) 

401.0, 
(402.0 as 
applicable) ---- 

304.0 
(402.0 as 
appl icable) 

- 1  
---- 

)15.0,316.0, 401.0, 
117 .0,318.0 (402.0 as 

appl icable) 

119.0, 
:315.0,316.0, 
317.0 as 
appl'i cabl e)  

401 .O, 
(402.0 as 

applicable) 

401.0, 
(492.0 as 
appl icable) ----- 

401.0, 
(402.0 as 
appl icable) - -  

401 .O, 
(402.0 appl icable) as 

323.0 401 .O, 
(402.0 as 
appl icab le)  ---- 

324.0, 401 .O, 
,315.0,316.0 (402.0 as 
317.0 as applicable) 
appl i cabl e) 

307 .O 401.0, 
(402.0 as 
appl icable) - - - - - - -  



kVp se lec t i on  capabi 1 i t y  401 .Q, 
(402.0 as 
appl i cabl e) ------ 

mA se lec t i on  c a p a b i l i t y  401.0, 
(402.0 as 
appl icable)  

I---- 

401 .O, 
(402.0 as 
appl i cab le)  ----- 

401.0, 
(402.0 as 
appl icable)  ----- 

401.0, 
(402.0 as 
appl icable)  ----- 

401.0, 
(402.0 as 
appl icable)  

------- 
~ A S  se l  e c t i  on capabi 1 i t y  

------- 
Time se lec t i on  capabi 1 i t y  

------- 
Automatic exposure con t ro l  

Fluoroscopy se lec t i on  
capabi 1 i t y  

High-Vol tage Generator 401 .O, 
(402.0 as 
appl i cab le )  

Spot-F i lm Device 401.0, 
(402.0 as 
appl icable)  

Image I n t e n s i f i e r  401 .O, 
(402. as 
appl icable)  

Tables, Cassette Holders, 
Cradles, F i l m  Changers 

401.0, 
(402.0 as 
appl i cabl e) 

Cephal a n e t r i  c  Device 
F ixed SID 401.0, 

(402.0 as 
appl icable)  

401.0, 
(402.0 as 
appl i cabl e) 

Var iab le  SID 

Mmograph ic  Image Receptor 
Support Devi ce 

- - 

401.0, 
(402.0 as 
app l icab le)  



DEFINITIONS 

As used i n  t h i s  guide and 21 CFR 1020.30, 1020.31 and 1020.32, the fo l lowing 
de f i n i t i ons  apply: 

"Accessible surfacen means the externa l  surface of the enclosure o r  housing 
provided by the manufacturer . 
"Alurni num equivalent" means the thickness of  aluminun (type 1100 a1 l oy )  
affording the same attenuation, under spec i f ied conditions, as the mater ia l  
i n  -question. 

"Assembler" means any person engaged i n  the business of assmbl ing, 
replacing, or i n s t a l l i n g  one or more caponents i n t o  an x-ray system o r  
subsystem. 

"Attenuation block" means a block or  stack, having dimensions 20 centimeters 
by 20 centimeters by 3.8 centimeters, of type 1100 aluninum a1 l o y  o r  aluninum 
a1 l o y  having equivalent attenuation. 

l'Automatic exposure control"  means a device which au tmat i ca l  l y  cont ro ls  one 
o r  more technique factors  i n  order t o  obta in  a t  a preselected loca t ion (s )  a 
requi red quant i ty  o f  r ad i  atton. 

"Bean axis" means a l i n e  from the source through the centers of the x-ray 
f i e lds .  

"Bean-1 imi t i n g  devicew means a device which provides a means t o  r e s t r i c t  the  
dimensions o f  the x-ray f i e l d .  

'Coeff ic ient  of var iat ion" means the r a t i o  of the standard deviat ion t o  the 
mean value o f  a population o f  observations. I t  i s  estimated using the 
fo l low ing  equation: 

where 

s = Estimated standard deviat ion o f  the population 
- 
X = Mean value o f  observations i n  simple 

X i  = i t h  observation sampled 

n = Number o f  observations sampled 

"Control panel" means that par t  of  the x-ray cont ro l  upon which are mounted 
the switches, knobs, pushbuttons, and other hardware necessary fo r  manual l y  
s e t t i  ng the technique factors. 

(10) "Cooling curve" means the graphical r e1  ationship between heat un i t s  stored 
and cool ing time. 

(11) "Diagnostic source assembly" means the tube housing assembly wi th  a beam- 
1 imi  t i  ng device attached. 



"Diagnostic x-ra s stem" means an x-ray system designed f o r  i r r a d i a t i o n  e K of any par t  of t e uman body f o r  the purpose o f  diagnosis or v isua l izat ion.  

"Equi pment" means x-ray equipment. 

"Exposure" means the quotient of dQ by dn where dQ i s  the absolute value o f  
the t o t a l  charge o f  the ions o f  one sign produced i n  a i r  when a l l  the 
electrons (negatrons and posi t rons) l iberated by photons i n  a volume element 
o f  a i r  having mass ctn are completely stopped i n  a i r .  

"F ie ld  emission equipment" means equipment which uses an x-ray tube i n  which 
e lect ron emission from the cathode i s  due so le ly  t o  the act ion o f  an e l e c t r i c  
f i e l d .  

 fluoroscopic imaging assembly" means a subsystem i n  which x-ray photons 
produce a f luoroscopic image. It includes the image receptor(s)  such as the  
image i n t e n s i f i e r  and spo t - f i  l m  device, e l e c t r i c a l  inter locks,  i f  any, and 
s t ruc tu ra l  materi a1 providing 1 inkage between the image receptor and 
d i  agnosti c source assembly. 

"General purpose radiographic x-ray systeml1 means any radiographic x-ray 
system which, by design, i s  not l im i t ed  t o  radiographic examination of 
spec i f i c  anatomical regions. 

"Half-value layer, HVL" means the thickness o f  spec i f ied materi a1 which 
attenuates the bean o f  rad ia t ion  t o  an extent such tha t  the exposure r a t e  i s  
reduced t o  one-half o f  i t s  o r i g i na l  value. I n  t h i s  d e f i n i t i o n  the 
cont r ibut ion of  a l l  scattered rad i  ation, other than any which might be 
present i n i t i  a l l y  i n  the beam concerned, i s  deemed t o  be excluded. 

"Image receptor" means, any device, such as a f luorescent screen o r  
radiographic f i l m ,  which transforms, incident x-ray photons e i the r  i n t o  a 
v i s i b l e  image or  i n t o  another form which can be made i n t o .  a v i s i b l e  image by 
f u r t he r  t ransf  ormati ow.  

"Leakage rad ia t ion"  means rad ia t ion  emanating f ran the diagnostic source 
'assembly except fo r :  

( i )  The useful beam and 

( i i )  Radiation produced when the exposure switch or  t imer i s  not activated. 

"Leakage technique factors"  means the technique factors  associated w i th  the 
tube housing assembly which are used i n  measuring leakage rad ia t ion.  
They are defined as fol lows: 

( i )  For tube housing assemblies intended f o r  capacitor energy storage 
equipment, the maximum-rated peak tube potent i  a1 and the maximum-rated 
number o f  exposures I n  an hour f o r  operation a t  the maximun-rated peak tube 
potent i  a1 w i th  the quant i ty  of  charge per exposure being 10 mil l icoulombs 
(mAs) o r  the minimun obtaqnable from the un i t ,  whichever i s  larger. 

( i i )  For tube housing assemblies intended fo r  f i e l d  emission equipment 
ra ted for pulsed operation, the maximum-rated peak tube potent i  a1 and the 
maximun-rated number of  x-ray pulses i n  an hour for  operation a t  the  maximum- 
rated peak tube potent ia l .  

v i i i  



( i i i  ) For a l l  other tube housing assemblies, the maximum-rated peak tube 
potent ial  and the maximum-rated continuous tube current for the maximum- 
rated peak tube potential. 

"Light f i e l d "  means that area of the intersect ion of the l i g h t  bean from 
the beam-limiting device and one of the set of planes para l le l  t o  and 
including the plane of the image receptor whose perimeter i s  the locus 
of points at which the i l luminat ion i s  one-fourth of the maximum i n  the 
i ntersection. 

" t ine-vol tage regul ationU means the difference between the no-load and 
the load l i n e  potent ials expressed as a percent of the load l i n e  potent ial ;  
that  i s ,  

Percent l ine-voltage regulation = 100(Vn - Vi)/Vi 

where : 

Vn = No-load l i n e  potent ial  and 

V i  = Load l i n e  potential. 

Waximun l i n e  current" means the rms current i n  the supply l i n e  of an 
x-ray machine operating at i t s  maximun rating. 

"Peak tube potent ial"  means the maximun value of the potent ial  difference 
across the x-ray tube during an exposure. 

"Primary protect ive bar r i  erW means the material, excluding f i 1 ters, placed 
i n  the useful beam t o  reduce the radiat ion exposure f o r  protection purposes. 

"Rated l i n e  voltage" means the range o f  potentials, i n  volts, of the supply 
l i n e  specif ied by the manufacturer at which the x-ray machine i s  designed 
t o  operate. 

YRated output current* means the maximun a l lmat i le  load current of the 
x-ray high-voltage generator. 

"Rated output voltage" means the allowable peak potential, i n  volts, at  
the output terminals of the x-ray high-vol tage generator. 

"Rating" means the operating 1 i m i  t s  specif ied by the manufacturer. 

"Recording" means producing a permanent form of an image result ing from 
x-ray photons (e.g., f i l m ,  videotape). 

"Response time" means the time required f o r  an instrunent system t o  reach 
90 percent c f  i t s  f i n a l  reading when the radi ation-sensit ive volune of 
the instrument system i s  exposed t o  a step change i n  radiat ion f lux from 
zero suff icient t o  provide a steady state midscale reading. 

"Source" means the focal spot of the x-ray tube. 

"Source-image receptor distance, (SID)" means the distance 
to  the center of the input surface of the image receptor. 

"Stationary equipnentM means equipment which i s  ins ta l  led 

from the source 

i n  a f ixed location. 



(36) "Technique f actorsu means the condit ions o f  operation. They are spec i f ied 
as fol lows: 

( i )  For capacitor energy storage equipment, peak tube potent i  a1 i n  kV 
and quant i ty  of charge i n  mAs; 

( i i )  For f i e l d  emission equipment rated f o r  pulsed operation, peak tube 
potent i  a1 i n  kV, and number of x-ray pulses; and 

( i i i )  For a l l  other equipment, peak tube potent i  a1 i n  kV, and e i the r  tube 
current i n  nd and exposure time i n  seconds, o r  the product of tube current 
and exposure t ime i n  Ms. 

(37) "Tube" means an x-ray tube, unless otherwise specified. 

(38) "Tube housing assemblyu means the tube housing w i th  tube ins ta l led.  It 
includes h i  gh-vol tage and/or f i 1 anent transf onners and other appropri ate 
elements when they are contained w i t h i n  the t u b  housing. 

(39) "Tube ra t i ng  chart" means the set o f  curves which speci fy the ra ted l i m i t s  
o f  operation o f  the tube i n  terms o f  the technique factors.  

(40) I1Useful bean1I means the rad ia t ion  which passes through the tube housing 
po r t  and the aperture o f  the bean-l imit ing device when the exposure switch 
or t imer i s  activated. 

(41) V a r i  able-aperture bean-1 imi t j  ng deviceN means a bean-1 i m i  ti ng device 
which has capacity f o r  stepless adjustment of the x-ray f i e l d  s ize a t  
a given SID. 

(42) "V is ib le  area" means tha t  por t ion  o f  the input  surface of the image receptor 
over which inc ident  x-ray photons are producing a v i s i b l e  image. 

(43) "X-ray controlu means a device which controls input  power t o  the x-ray 
high-vol tage generator and/or the x-ray tube. I t  includes equipment such 
as timers, phototimers, automatic b r i  htness s tab i l i ze rs ,  and simi 1 ar 
devices, which cont ro l  the technique 3 actors of an x-ray exposure. 

(44) "X-ray equipment" means an x-ray system, subsystem, or  component thereof. 

(45) "X-ray f i e l d "  means tha t  area o f  the in tersect ion o f  the useful bean and 
any one o f  the set  o f  planes pa ra l l e l  t o  and inc lud ing the plane o f  the 
image receptor, whose perimeter i s  the locus o f  points a t  which the exposure 
r a t e  i s  one-fourth o f  the maximum i n  the intersect ion.  

(46) "X-ray high-vol tage generator" means a device which t ransf  orms e l ec t r i ca l  
energy from the po ten t ia l  supplied by the x-ray control  t o  the tube operating 
potent ia l .  The device may also include means f o r  transforming a1 ternat ing 
current t o  d i r ec t  current, f i 1 anent transformers f o r  the x-ray tube(s), 
h i  gh-vol tage switches, e l e c t r i c a l  pro tect ive devices, and other appropri ate 
elements. 

(47) "X-ray system" means an assemblage o f  components f o r  the control  l ed  production 
o f  x rays. I t  includes minimally an x-ray high-voltage generator, an 
x-ray control, a tube housing assembly, a bean-l imit ing device, and the 
necessary supporting structures. Addi t ional  components which funct ion 
w i t h  the system are considered in tegra l  parts o f  the system. 



(48) "X-ray subsystem" means any combination of  two or more components of an 
x-ray system f o r  which there are requirements spec i f i ed  i n  5 5  1020.30, 
1020.31 and 1020.32. 

(49) "X-ray tube" means any e lec t ron  tube which i s  designed f o r  the conversion 
of e l e c t r i c a l  energy i n t o  x-ray energy. 

j 50) "Radi a t i on  therapy s imulat ion system" means a f luoroscopic x-ray system 
intended f o r  l o c a l i z i n g  the volume t o  be exposed during r a d i a t i o n  therapy 
and conf i rming the p o s i t i o n  and s ize  o f  the therapeut ic i r r a d i a t i o n  f i e l d .  

(51) "Spot-f i lm device1I means a device intended t o  t ranspor t  and/or p o s i t i o n  a 
radiographic image receptor between the x-ray source and f luoroscop ic  image 
receptor. It includes a device intended t o  ho ld  a cassette over the input  
end of an image i n t e n s i f i e r  f o r  the purpose o f  making a radiograph. 

(52) "Image i n t e n s i f i e r "  means a device, i n s t a l l e d  i n  i t s  housing, which i n -  
stantaneously converts an x-ray pa t te rn  i n t o  a corresponding 1 i g h t  image of 
h i  gher energy density. 

(53) "Cephal m e t r i c  deviceM means a device intended f o r  the radiographic 
v i sua l  i z a t i o n  and measurement o f  the dimensions o f  the hunan head. 

(54) "Image receptor support" means, f o r  mamnographic systems, t h a t  p a r t  of the 
system designed t o  support the image receptor i n  a hor izonta l  plane dur ing a 
mamnographi c examination. 



PART 100 - IDENTIFICATION 

101.0 REPORT IDENTIFICATION 

Please conf i rm that  t h i s  repor t  i s  submitted pursuant t o  paragraph ( c ) ( l )  
o f  sect ion 1002.61. State each o f  fo l lowing:  

Report type ( i n i t i a l  o r  supplement t o  BRH Accession # 1 

Name o f  Manufacturer 

Name o f  Submitter 

Corresponding O f f i c i a l  

102.0 PRODUCT IDENTIFICATION 

102.1 Give t he  model designation f o r  any of t h e  fo l lowing components t h a t  you 
are ce r t  i f y i n  in t h i s  repor t  ( tube housing assemblies, x-ray controls, S x-ray high-vo tage generators, tables,  cradles, f i lm changers, cassette 
holders, beam-1 i m i t  i ng  devices, spot - f  i lm devices, image i n tens i f i e r s ,  
cephalometric devices, and image receptor support devices f o r  
marnographic x-ray systems). 

Cert i f  i able component t ype  Model des iqnat  ion 

If you combine components under a s ing le  c e r t i f i c a t i o n  labe l  pursuant t o  
21 CFR lO20.3O(c), provide t he  model number f o r  any combinat i o n  t h a t  you 
are c e r t i f y i n g  i n  t h i s  re or t .  High vol tage generators contained w i t h i n  + tube housings, beam- i m i  ing devices contained w i t h i n  tube housings, 
beam-limiting devices which are i n t eg ra l  pa r ts  o f  tube housings, and h igh 
voltage generators and x-ray cont ro ls  which are inseparable and housed 
j o i n t l y  are the only combinat ions t ha t  may be combined under a s i n  l e  
c e r t i f i c a t i o n  label.  Other combinations may be authorized by the  ! ureau 
of  Radiological  Health upon app l i ca t ion  by t h e i r  manufacturer. Author i -  
t a t  i on  f o r  s ing le  label  ing may be granted on ly  f o r  inseparable combinat ions 
of components tha t  are contained w i t h i n  a s ing le  housing. 

C e r t i f i a b l e  combination Mode 1 designation 



102.3 I f  any o f  the models reported i n  102.1 and/or 102.2 are sold under 
nane(s) other than your own, provide the model designation and the name and 
address o f  each company under whose name the model i s  sold. 

102.4 For every model 1 i s ted  under 102.1 and 102.2, provide an exact rep1 i c a  of 
a l l  labels complete wi th  the fo l lowing: 

a. the c e r t i f i c a t i o n  statement; 

b. the name and address o f  the manufacturer (o r  the ind iv idua l  or  company 
under whose name i t  i s  sold); 

c. the date and place o f  manufacture; and 

d. the model designation and sample se r i a l  number; 

e. the manufacturer, model designation and sample se r i  a1 number o f  
the tube i nse r t  i f  applicable. 

f. I n  addition, the standard requires that  the labels be permanently 
aff ixed, legible,  and accessible t o  view. Provide a drawing or  photo- 
graph o f  each c e r t i f i a b l e  component and/or combination showing the 
attached label .  Attach a l l  o f  the requested information under t h i s  
paragraph (102.4) as APPENDIX A. 

102.5 For each complete x-ray system or  subsystem tha t  incorporates components 
being c e r t i f i e d  i n  t h i s  report, give the system/subsystem designation. 

A1 so, f o r  each system/subsystem, i dent i f y  each c e r t i f  i able component by 
component type, model desi gnat i on, and manufacturer . Example: If you 
market an x-ray system and c a l l  i t "Super 100," and i t  consists o f  Tube 
Housing Assembly X, High-voltage Generator Y, X - R a y  Control Z, and Beam- 
L im i t ing  Device A; you would 1 i s t  losuper 100" and the component type, model 
designation, and manufacturer o f  the four c e r t i f i a b l e  components tha t  
comprise the system. 

Use the fo l lowing or  a s im i la r  format: 

System designation: 

Component type Mode 1 des i gnat i on Manufacturer 

102.6 Attach "Information t o  Assemblers" (1020.30(g)) as APPENDIX 8. Include 
each o f  the fo l lowing: 

a. assembly and tes t ing  ins t ruc t ions  necessary f o r  assuring compliance 
t o  the Performance Standard. 

b. compat ib i l i ty  spec i f ica t ions referenced i n  21 CFR 1020.30(g). 



102.7 Attach " Informat ion t o  Users" (1020.30(h))  as - APPENDIX C. Include each of 
the  fol lowing:  

a. operat ing inst ruct ions;  

b. p i c t u r e  or drawing of product; 

c. product spec i f ica t ions;  

d. caut ionary statements f o r  21  CFR 1020 .32(a ) ( l )  and ( f )  if appl icable;  
and 

e. mai ntenance schedule. 



PART 200 - COWPOllENT OESCRIPTIOY 

201.0 TUBE HOUSIWG ASSEllBLY 

This section should be completed f o r  each tube housin assembly l i s t e d  i n  
section 102.1 o f  PART 100 and any combination 1 is ted  9 n section 102.2 of 
PART 100 that  contains a tube housing assembly as an integral  par t  thereof. 

201.1 State the maximun rated peak tube potent ial  f o r  each model tube housing 
assembly. 

201.2 For each model intended for use on a general purpose x-ray system, c i t e  the 
speci f ic  paragraph(s) i n  your instruct ions t o  assemblers that 1 i s t s  
c a p a t i  b le tube stands andlor other equipment necessary for indicat ion (as 
required under 21 CFR lO20.3l(e) (1) ( i  ), (9) (2), and lO20.32(b) (1) ( i  i ), 
( b ) ( 2 ) ( i i i ) )  of: 

a. the perpendicularity o f  the bean axis t o  the image receptor, and 

b. the SID. 

201.3 If you reload tube houri assemblies, describe how you remove, "9 deface, or cover the o r i g  nal labels on the assembly. 

201.4 Answer the questions i n  sections 301.0 and 302.0, PART 300. 



BEAM-LIMITING DEVICES 

This section should be completed f o r  each beam-1 i m i  t i n g  device 1 i s ted  i n  
section 102.1 of  PART 100 and any combination l i s t e d  i n  section 102.2 of 
PART 100 that contains a beam-limiting device as an in tegra l  par t  thereof. 

L i s t  a l l  uses or applications f o r  which each model i s  intended, such as: 
general purpose radiographi c, general purpose f 1 uoroscopi c, combi nation 
radiographic and fluoroscopic, tomographic, angiographic, podi a t r i  c, 
urologic, mannographic, chest, head-neck, panoramic, i ntraoral  (general 
purpose dental ), cephalanetri c, and computerized tomography. 

Dental (excluding cephal m e t r i c  and panoramic) 

a. If the beam-limiting device i s  used with an in t raora l  image receptor, 
specify the minimun source-to-skin distance (SSD) and the dimensions 
and geometric configuration (e.g., c ircular,  rectangular, or e l  1 ip- 
t i c a l )  o f  the x-rqy f i e l d  produced by each beam-limiting device at  
i t s  m i  nimun SSD. 

b. If the beam-limiting device i s  used with an extraoral image receptor, 
answer the questions i n  202.9 of  t h i s  section. 

c. Answer the questions i n  section 322.0, PART 300. 

General Purpose Radiographic - mobile and stat ionary (excluding 
nwmographic attachents, spot-f i l m  devices, and dental un i ts )  

a. I s  the adjustment f o r  the size of the x-ray f i e l d  stepless? 

b. Provide a statement of the minimun x-ray f i e l d  size at 100 centimeters 
SID f o r  the tube housings f o r  which the bean-limiting device i s  
desi gned. 

c. If the beam-limiting device i s  used i n  mobile o r  portable x-ray 
systems, state the minimum SSD. 

d. I f  the beam-limiting device(s) 
answer the questions i n  section 

e. Answer the questions i n  section 

i s  equipped with a l i g h t  loca 
315.0, PART 300. 

316.0, PART 300. 

Stationary General Purpose Radiographic (excluding manographi c 
attachments, spot-f i lm devices, and dental un i ts)  

l i ze r ,  

a. Describe the means provided t o  Indicate when the bean axis (both 
ver t ica l  and horizontal)  i s  perpendicular t o  the plane of the image 
receptor. 

b. Describe the means provided t o  indicate each design $ID. 

c. Provide a drawing or p ic ture of the indicator on the beaml imi t ing 
device that shows the relat ionship of the f i e l d  size dimensions t o  STD. 
Attach as APPENDIX D. 

d. Answer the auestions i n  section 317.0. PART 300. 



e. L i s t  the design SID8s and/or range o f  SID1s for  pos i t i ve  bean l i m i t a t i o n  
(PBL) operation f o r  each permanently mounted cassette holder used 
w i t h  the beam-limiting device. 

f. If the PBL cassette t r a y  i s  designed w i t h  d iscrete  cassette s ize 
sensing, l i s t  the applicable cassette sizes. 

g. If the PBL cassette t r a y  i s  designed wi th  continuous cassette s ize 
sensing, give the appl i cab le  range o f  cassette sizes. 

n. Pr6r ide a copy o f  the c i r c u i t  diagran and in te r lock  mechanism t h a t  
prevents the production o f  x rays when the PBL system i s  posit ioned a t  
SID8s a t  which i t  i s  not designed t o  operate and/or when an improper 
cassette i s  inserted. Attach as APPENDIX E. 

i. ,Is the PBL-adjustment of  the x-ray f i e l d  autanatic or  manual? 

j. I f  the PBL adjustment of the x-ray f i e l d  i s  accomplished automatical ly 
i n  greater than 5 seconds or  i s  manual, provide a copy o f  the c i r c u i t  
diagram and in te r lock  mechanism tha t  prevents the production of 
x rays unt1-l such adjustment i s  completed;. Enclose I n  APPENDIX E. 

k. Answer the questions i n  sect ion 318.0, PART 300. 

1. Can the PBL x-ray f i e l d  be adjusted t o  dimensions smaller than those o f  
the Image receptor? 

m. What i s ,  the size, i n  centimeters, o f  the minimun x-ray f i e l d  a t  100 
centimeters SID? 

n. When the PBL x-rziy f i e l d  i s  adjusted t o  dimensions smaller than the  
image receptor, s ta te  how the beam-limit$ ng device returns t o  pos i t i ve  
beam l i m i t a t i o n  upon a change i n  image receptor; 

0.  Does the PBL system have a bypass mode? If so, speci fy a1 1 condit ions 
under which the bypass mode i s  activated, and s ta te  whether the bypass 
mode i s  act ivated under condit ions other than: (1) when radiography i s  
conducted thht does not use the cassette t r a y  o r  permanently mounted 
ve r t i ca l  .cassette holder; (2) when e i ther  the beam axis or  tab le  
angulation i s  not w i th in  100 o f  the hor izontal  or ve r t i ca l  during any 
par t  of the exposurk; or  (3)  during stereoscopic radiography. 

p. If the ,PBL system has a bypass mode, speci fy the, cond'i ti ons under which 
the system w i l l  automatical ly re tu rn  t o  the PBL mode. 

q. Describe each service switch and/or capture key overr ide avai lable w i th  
the PBL system, 

r. Provide a drawing or p ic tu re  showing the loca t ion  o f  each PBL overr ide 
switch. Enclosa i n  APPENDIX E. 

s. Provide c i r c u i t  diagrams and descr ipt ion o f  funct ion for  each PBL 
bypass and overr l  de c i r c u i t ,  Enclose i n  APPENDIX E. 

202.5 Beam-Limiting Oqvlce Used w i th  Spot F i l m  Radiography (excluding therapy 
simul ators) 

a. Describe how reduction QQ the &.ray f i e l d  i s  accompl ished when the f luo- 
rOScopic x-ray f i e l d  i s  larger than the selected por t ion o f  the f i l m .  



Describe how the en1 argement of  the x-ray f i e l d  i s  accompl i shed when 
the f luoroscopic x-ray f i e l d  i s  smaller than the selected por t ion  of  
the f i l m .  

Describe the means ava i lab le  t o  adjust the x-ray f i e l d  t o  a s ize 
smaller than the selected por t ion  of  the f i l m .  

What spot- f  i l m  formats ( i  .e., geanetrical s ize(s) and conf igurat ion(s))  
are ava i l  able wi th  t h i s  beam-limiting device(s)? 

Answer the questions i n  sect ion 320.0, PART 300. 

What i s  the minimun x-ray f i e l d  a t  the greatest S I D  f o r  tube housings 
f o r  which the beam-limiting device i s  designed? 

Specify the locat ion o f  the beam-limiting device w i th  respect t o  both 
the pat ient  and the image receptor when i t  i s  assembled i n  a 
f luoroscopic system. (Does the beam-limi t i n g  device r e s t r i c t  the s ize 
of the x-ray bean before or a f t e r  the x-ray bean passes through the 
pa t ien t? )  

If means are provi  ded f o r  system f a i l u r e  override, describe: (1)  each 
service switch and/or capture key; (2 )  the 1 abel advising need for  
repa i r  i n  the event of system fa i l u re ;  and ( 3 )  the v isual  i nd ica t ion  of  
the overr ide condi t ion at  the f luoroscopis t  posi t ion.  

202.6 Beam-Limi t i n g  Device Used w i t h  Fluoroscopy 

a. Describe the means provided t o  adjust the x-ray f i e l d  t o  dimensions 
smaller than the en t i r e  v i s i b l e  area o f  the image receptor. If 
c i r c u l  ar c o l l  imation o f  any k ind  i s  provided, s ta te  the ava i l  able 
d i  ameter(s). 

b. What i s  the minimun x-ray f i e l d  a t  the greatest SID f o r  tube housings 
fo r  which the beam-limiting device i s  designed? 

c. I f  the beam-limiting device(s) i s  used i n  nonimage-intensified 
fluoroscopy, describe the means f o r  l i m i t i n g  the x-ray f i e l d  w i t h i n  the 
v i s i b l e  area of the image receptor. 

d. I f  the beam- 1 i m i  ti ng devi ce(s) i s  used i n  image-i ntensi f  i e d  f luoros- 
copy, other than rad i  at1 on therapy simul a t i  on, answer the questions 
i n  sect ion 321.0, PART 300. 

e. For each beam-limiting device used i n  rou t ine  fluoroscopy give i t s  
model designation, the applicable system(s) besignation(s), a statement of  
whether i t  i s  mobile or  stationary, and the minimun SSD. 

f . If any beam- 1 i m i  ti ng devi ce/system cmb i  na t i  on i s  designed for  speci a1 
surgical  procedures, describe the provisions f o r  maintaining an SSD of 
greater than 20 centimeters. 

g. If means are provided f o r  system f a i l u r e  override, describe (1) 
each service switch and/or capture key; (2 )  the labe l  advising need 
f o r  repa i r  i n  the eveqt of system fa i lure ;  and (3) the v isual  i nd ica t ion  
of the override condit ion at  the f luoroscopist  posi t ion.  



202.7 X-Ray Systems Desi ned f o r  One SID and Image Receptor Size Combination 9 (e.g., chest, sku1 , and cephalanetric) 

a. For each beam-limiting device s ta te  i t s  model ,designation, the design 
SID, and the image receptor size. 

b. For each beam-limiting device describe the means f o r  l i m i t i n g  and/or 
centering the x-ray f i e l d .  

c. If the bean-l imit ing device has a l i g h t  f i e l d  tha t  defines the 
perimeter of the x-ray f ie ld,  answer the questions i n  sections 315.0 
and 316.0, PART 300. 

d. I f the x-ray f i e l d  extends beyond any edge of the image receptor, answer 
the questions i n  317.0, PART 300. 

e. Answer the questions i n  section 319.0, PART 300. 

202.8 X-Rqy Systems Designed f o r  or Provided w i th  Special Attachments f o r  
Mamnog r aphy 

a. For each removable f i x e d  aperture or mu l t ip le  f i x e d  aperture b e a -  
l i m i t i n g  device, s ta te  the maximun design SID and image receptor size. 

b. Provide an exact rep l  i c a  o f  a1 1 labels that  show the maximun design 
SID and image receptor size. 

c. Answer the questions i n  section 323.0, PART 300. 

202.9 Other Radiographic X-Ray Systems (e.g., extraoral  dental, CT, podi a t r i c ,  
and cephal anet r i  c )  

a. For each beam-limiting device describe the means f o r  l i m i t i n g  and/or 
centering the x-ray f i e l d .  

b. For each removable f i xed  aperture, provide an exact rep l  i c a  of each 
label  or marking tha t  shows the SID 3nd image receptor size. 

c. For each mu1 t i p l e  f i xed  aperture, provide an exact r ep l  i c a  of each 
1 abel o r  marking that  shows the design SID(s) and image receptor sizes. 

d. If the bean-l imit ing device has a l i g h t  f i e l d  tha t  defines the 
perimeter o f  the x-ray f i e l d ,  answer the questions i n  sections 315.0 
and 316.0, PART 300. 

e. I f  the x-ray f i e l d  extends beyond any edge of  the image receptor, 
answer the questions i n  317.0, PART 300. 

f. Answer the questions i n  section 324.0, PART 300. 

202.10 State the maximun kVp a t  which each model beam-limiting device i s  designed 
t o  operate. 

202.11 If any f i l t r a t i o n  t ha t  i s  par t  o f  the beam-limiting device i s  variable, 
describe any system of  f i l t e r  i den t i f i ca t i on  and the means of  assuring the 
presence of the required minimun f i l t r a t i o n  i n  the bean before the tube can 



be activated. If an in te r lock  system i s  used, supply o r  answer the 
f 01 1 owing: 

a. Provide c i r c u i t  diagrams o f  the in te r lock  t i e d  t o  the k i l ovo l tage  
selector t h a t  i s  p a r t  o f  the beam-limiting device. At tach as APPENDIX 
F. - 

b. Describe the e l e c t r i c a l  and mechanical character is t ics  o f  the in te r lock  
system. 

202.12 Answer the questions i n  sect ion 301.0, PART 300. 

202.13 If any model beam-l imit i  ng device 
sect ion 302.0, PART 300. 

202.14 If any model beam-l imit i  ng device 
storage x-ray systems, answer the 

contains f i 1 ters, answer the questions i n  

i s  intended t o  be used on capaci tor  
questions i n  section 304.0, PART 300. 



X-RAY CONTROLS 

This sect ion should be completed for  each x-ray control  1 i s t e d  i n  sect ion 
102.1 o f  PART 100 and any combination l i s t e d  i n  sect ion 102.2 o f  PART 100 
tha t  contains an x-ray control  as an in teg ra l  pa r t  thereof. 

L i s t  a l l  uses or appl icat ions f o r  which each model i s  intended, such as: 
general purpose radiographic, general purpose f 1 uoroscopi c, combi n a t i  on 
radiographic and f luoroscopic, tomographic, angiographic, podi a t r ic ,  
urologic, mamnographic, chest, head-neck, panoramic, i n t r a o r a l  (general 
purpose dental ), cephalanetri  c, and computerized tomography. 

Provide a r e p l i c a  of the warning labe l  aff ixed t o  the cont ro l  panel and 
spec i fy  where the label  i s  located w i t h  respect t o  the main power switch. 
Attach as APPENDIX G. 

I f  the x-ray cont ro l  i s  used w i t h  a ba t te ry  powered generator, describe the 
v isual  means provided t o  ind ica te  whether or not the ba t te ry  i s  i n  a s t a t e  
o f  charge adequate f o r  proper operati  on. 

Radiography (x-ray controls used f o r  radiography, i .e., recording o f  images 
except from image i n t e n s i f i e r s )  

For each x-ray control  panel, provide the fo l lowing:  (1) the type and 
ran e o f  the markings on the technique f a c t o r  ind icators  and the 
app 4 i cab le  accuracy l i m i t s ;  (2)  a drawing or p i c t u r e  o f  the  
preindicators o f  technique fac tors  t o  the operator; (3)  a drawing o r  
p i c tu re  t h a t  i 1 lus t ra tes  the proximity of any exposure switch t o  the  
preindicated technique factors;  ( 4 )  a drawing o r  p i c tu re  o f  the 
ind ica to r  o f  x-ray production; and ( 5 )  a descr ip t ion o f  the audible 
s ignal  used t o  ind ica te  exposure termination. Enclose i n  APPENDIX G. 

NOTE: "Sate l l  i t e "  o r  "remote s ta t ionsu are c e r t i f  i able components and 
must comply w i t h  a l l  applicable requirements pertaining t o  x-ray 
controls. 

For each accuracy spec i f i ca t ion  referenced i n  203.4(a), s ta te  the 
applicable c r i  t e r i  a tha t  defines the technique factors,  e.g., the 
begin and end points o f  exposure t ime could be defined w i t h  respect 
t o  a cer ta in  percentage of the voltage waveform. 

Answer the questions i n  sections 307.0, PART 300 and as applicable, 
sections 309.0, 310.0, 311.0, dnd 312.0, PART 300. 

I f  two or more tubes are cont ro l led by the sane exposure switch, 
describe the pre-exposure tube se lec t ion ind ica to r  on the control  panel 
and the provisions f o r  i nd ica t ion  on the d i  agnostic source assembl ies. 

Describe the control  devi ce(s) fo r  i n i  t i at ing and terminat ing x-ray 
production. Include each method by which x-ray exposure i s  terminated 
(e.g., preset time, mAs, pulses, l i m i t  switches, or  exposure t o  the 
image receptor). 

Describe t h e  method by which the aperator can terminate an exposure o r  
series of expwiureq tha t  1 a s t  longer than one-half second. 

Describe the method by which terminat ion of the exposure causes 
automatic rese t t i ng  o f  the t imer t o  i t s  i n i t i a l  se t t i ng  o r  t o  zero. 



h. If a "zero" or " o f f "  pos i t i on  i s  provided, i s  x-ray production 
prevented when the timer i s  set  t o  e i the r  pos i t ion? 

i. If  the x-ray control  incorporates an autanatic exposure control ,  
provide a drawing or p ic tu re  o f  (1)  the ind icator  for  autanatic 
exposure control  select ion and (2)  the v i s i b l e  signal that  indicates 
when an exposure has been terminated by the backup safety device. 
Enclose i n  APPENDIX G. 

j. If the exposure has been terminated by the backup safety device during 
automatic exposure control  operati  on, describe the manual rese t t ing  
procedures. 

k. I f  the x-ray control  incorporates an autanatic exposure control, answer 
the questions i n  sections 313.0 and 314.0, PART 300. 

203.5 Fluoroscopy (x-ray controls used f o r  fluoroscopy and f o r  the recording of 
images through an image i n t e n s i f i e r )  

a. For each f luoroscopic exposure switch, describe the method employed t o  
prevent the production o f  x rays when the primary protect ive ba r r i e r  i s  
not i n  pos i t ion t o  in tercept  the en t i r e  useful bean. 

NOTE: Therapy simulator systems wi th  remote control are exempt from 
t h i s  requirement. 

b. Describe each control  device (e.g., normal fluoroscopy, cine, and t e s t  
mode) fo r  i n i  ti a t i  ng and maintaining fluoroscopic x-ray production. 

c. Describe the means provided t o  preset the cunulative on-time o f  the 
fluoroscopic tube, and s ta te  the maximun avai lable cunulative time. 

d. For each f luoroscopic control  device, describe the method of prov id ing 
a continuing audible s ignal  tha t  indicates t o  the f luoroscopis t  x-ray 
production beyond the canpl e t i  on o f  any preset cunul a t i  ve on-time. 

e. For each x-ray and remote cont ro l  panel, provide a drawing or  p ic tu re  
o f  the indicators tha t  allow continuous monitoring o f  kVp and mA dur ing 
fluoroscopy. Enclose i t ?  APPENDIX 6. 

f. For each manual and/or automatic exposure r a te  control  mode t h a t  
i n i  t i  ates exposure wi thout the permanent recording of  f 1 uoroscopi c 
images, s ta te  the respect i  ve maximun values of f 1 uoroscopi c entrance 
exposure rates. 

g. For each manual and/or autanatic exposure ra te  control mode, describe 
any provisions f o r  opt ional  high-level control  and the speci a1 means 
provided f o r  ac t i va t ion  of  t h i s  option. 

h. For each high-level control ,  describe the continuous audible signal 
tha t  indicates t o  the f l u o r o s ~ o p i s t  tha t  the high-level control  i s  
being employed. 

i. Describe the method by which the f luoroscopist  can terminate the 
recording o f  ser i  a1 f 1 uoroscopi c images. 

j. Answer the questions i n  sections 305.0, 306.0, 309.0, and 310.0, PART 
300. 



204.0 H I  GH-VOLTAGE GENERATORS 

This item should be canpl eted for  each h i  gh-vol tage generator 1 i s t e d  i n  
section 102.1 o f  PART 100 and any combination 1 i s t ed  i n  section 102.2 o f  
PART 100 that  contains a high-voltage generator as an in tegra l  par t  
thereof. 

204.1 L i s t  a l l  uses or applications f o r  which each model i s  intended, such as: 
general purpose radiographic, general purpose fluoroscopic, combination 
radiographic and fluoroscopic, tanographic, angiographi c, podi a t r i  c, 
urologic, mmographic, chest, head-neck, panorani c, i n t raora l  (general 
purpose dental), cephalanetric and canputerized tunography. 

204.2 State the generator type (e.g., single-phase half-wave, three-phase f u l l -  
wave, capacitor discharge, or f i e l d  emission). 

204.3 If any model high-vol tage generator contains a thermionic diode valve, 
answer the questions i n  section 308.0, PART 300. 



205.0 SPOT-FILM DEVICES AND IMAGE INTENSIFIERS 

This sect ion should be completed fo r  each spot-f i l m  device and image 
i n t e n s i f i e r  1 i s ted  i n  sect ion 102.1 o f  PART 100 and any combination 
l i s t e d  i n  sect ion 102.2 of PART 100 t ha t  contains such components as 
an i n t eg ra l  par t  thereof. 

205.1 I f  the reported system i s  amob i l e  fiuoroscope, i s  i t  image in tens i f i ed?  

205.2 For each model spot- f i lm device and ima e in tens i f i e r ,  describe the 9 means t o  prevent the f luoroscopic tube ram producing x r ad ia t i on  whenever 
the primary protect ive ba r r i e r  i s  not i n  pos i t ion t o  in tercept  the e n t i r e  
useful beam. If there i s  an in ter lock,  describe i t s  e l ec t r i ca l  and mechanical 
charac te r i s t i cs  and provide c i r c u l  t d i  agrans. Attach as APPENDIX H. 

205.3 I f the spot - f i lm device or  image i n t ens i f i e r  permits technique fac to r  
adjustment, answer the questions i n  sect ion 203.0, PART 200 - COMPONENT 
DESCRIPTION. 

205.4 For each spot - f i lm device answer the questions i n  sect ion 306.0, PART 300. 

205.5 For each image in tens i f i e r  answer the questions i n  sections 306.0 and 308.0, 
PART 300. 



206.0 TABLES, CASSETTE HOLDERS*, FILM CHANGERS AND CRADLES 

This section should be completed for each table, cassette holder, f i l m  
chan e r  and/or cradle l i s t e d  i n  sect ion 102.1 o f  PART 100 and any 9 comb nat ion l i s t e d  i n  section 102.2 of PART 100 tha t  contains such 
components as an in tegra l  pa r t  thereof. 

206.1 If any of the subject components (1) allows for  operator adjustment o f  
technique factors  or (2) provides 1 i m i  t switches that  automati cal  l y  preempt 
the preset exposure time of the master control  panel, answer the questions 
i n  sect ion 203.0, PART 200 - COMPONENT DESCRIPTION. 

206.2 I f  any f i l m  changer i s  b u i l t  i n t o  a stat ionary radiographic table, explain 
how pos i t i ve  beam l i m i t a t i o n  i s  accompl ished f o r  se r i  a1 radiography. 

206.3 For each model f i l m  changer, explain the provis ion(s) enabling the operator 
t o  terminate an exposure or  series of exposures that  1 ast longer than one- 
ha l f  second. 

206.4 For each model x-ray table, i den t i f y  i t s  appropriate character is t ics  from 
the fol lowing: stat ionary table, movable table, s ta t ionary  tabletop, 
movable tabletop, tab le  designed f o r  therapy simulation, tab le  designed f o r  
canputed tomography, canti levered table, weight-beari ng rad i  01 ucent 
attachment f o r  surgical  tab1 es, other (describe). 

206.5 For each tab le  intended for  use on a general purpose x-ray system, c i t e  the 
spec i f i c  paragraph(s) i n  your ins t ruct ions t o  assemblers that  1 i s t s  
campati b l e  tube stands and/or other equipnent necessary fo r  i nd ica t ion  (as 
required under 21 CFR 1020.31(e)( l ) ( i ) ,  (g)(2), and 1020.32(b)( l ) ( i i ) ,  
( b ) ( 2 ) ( i i i ) )  of: 

a. the perpendicular i ty o f  the bean axis t o  the image receptor, and 

b. the SID. 

206.6 If the ve r t i ca l  cassette holder i s  equipped w i th  cassette s ize sensors, 
s ta te  the intended image receptor sizes. 

206.7 Answer the questions i n  section 303.0, PART 300. 

*Applicable only t o  cassette holders tha t  are intended f o r  permanent ve r t i ca l  
mounti ng and/or contain a f r o n t  panel. 
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207.0 CEPHALOMETRIC DEVICES 

This sect ion should be completed f o r  each cephalanetric device l i s t e d  i n  
section 102.1 of PART 100. 

207.1 For each model cephalmetr ic  device tha t  includes a beam-limit ing device as 
r a l  design feature, answer the applicable questions i n  sect ion 
ART 200 - COMPONENT DESCRIPTION. 

207.2 For each model cepha lae t r i c  device tha t  includes a cassette holder wi th  a 
f r o n t  panel as an in tegra l  design feature, answer the questions i n  section 
303.0, PART 300. 



208.0 IMAGE RECEPTOR SUPPORT DEVICES FOR CIAmOGRAPHIC X-RAY SYSTEMS 

This section should be completed for  each image receptor support device 
l i s t e d  i n  section 102.1 of PART 100. 

208.1 For each model image receptor support device that  includes a cassette 
holder with a f ron t  panel as an in tegra l  part, answer the questions 
i n  section 303.0, PART 300. 

208.2 Answer the questions i n  section 325.0, PART 300. 



PART 300 - QUALITY CONTROL TESTING 

301.0 LEAKA6E RADIATION FROM THE DIAGNOSTIC SOURCE ASSEMBLY 

301.1 Requirement 

The leakage radiat ion f ran  the diagnostic source assembly measured at a 
distance of 1 meter i n  any d i rect ion from the source shal l  not exceed 100 
mil l iroentgens i n  1 hour when the x-ray tube i s  operated at i t s  leakage 
technique factors. Canpl i ance shal l  be determined by measurements averaged 
over an area of 100 square centimeters with no 1 inear dimension greater 
than 20 centimeters (1020.30(k)). 

301.2 Appl i cabi 1 i t y  

This requirement i s  applicable t o  the di  agnostic source assembly (tube 
housi ng assembly canbi ned with a bean-1 i m i  ti ng device) . S i m i  1 ar models of 
a single component type may be grouped f o r  presentation of tes t  resul ts  
applicable t o  t h i s  requirement when the technical basis f o r  t h i s  grouping 
i s  c lear ly  stated i n  the description of prototype test ing (see 301.4(a)). 

301.3 C r i t i c a l  Paraneters and 'Worst Case" Conditions 

a. The tes t  results must include data representative of each compatible 
combi nation of tube housing assembly and bean-limi t i ng  device. 

b. As a resu l t  of inherent inaccuracies of the tes t  method and instrunen- 
tation, re ject ion l i m i t s  for any tes t  must be su f f i c i en t l y  r e s t r i c t i v e  
t o  assure compliance w i th  the standard. 

c. To assure the use of maximun rated peak tube potential and continuous 
tube current, the tes t  method(s) must provide the procedure f o r  
perlodlc ca l ibrat ion of technique factors. 

d. For any tes t  using a scan of the d ia nost lc source assembly, the ra te  
o f  scan specif ied i n  the tes t  method ? s) must account for  the response 
time of the radiat ion instrunentation. 

301.4 Prototype Testi ng 

a. Oescribe the direct tes t  method (i,e., one that actually measures 
x radiat ion) employed I n  test ing and measuring each model with respect 
t o  t h i s  requirement. 

b. Ident i fy  the I nstrunent(s) used f o r  the test  by manufacturer and 
model number. Answer the qucsti ons i n  section 401.0, PART 400 for  
t h i s  i nstrunent(s). 

c. Provide sample raw tes t  data, 

d. I f  the actual cglrplianc~ value IS calculated fran the raw tes t  data, 
provide g smplq of  calcul ated cmpl i ance values complete with an 
explanation of any correctien factors employed. 



301.5 Produc ti on Test i ng 

Describe a l l  methods employed i n  d i r e c t  and i n d i r e c t  t e s t i n g  o f  each 
model w i t h  respect t o  t h i s  requirement. 

If any t e s t  used t o  monitor compliance does not a c t u a l l y  measure x 
rad ia t ion ,  exp la in  why i t  i s  an accurate i n d i c a t i o n  o f  compliance w i t h  
t h i s  requirement. 

Submit the technical  data t h a t  supports the use o f  the t e s t  i n  b. 

Provide a copy o f  the de ta i l ed  ins t ruc t ions  f o r  performing each tes t .  
Attach as APPENDIX I. 

I d e n t i f y  the  ins t runent (s )  used f o r  each t e s t  by manufacturer and model 
number. Answer the questions i n  sect ion 401.0, PART 400 f o r  t h i s  
i nstrunent (s)  . 
For each t e s t  method i n  301.5, g ive  the page nunber o f  your de ta i l ed  
ins t ruc t ions  f o r  performing the  t e s t  where the r e j e c t i o n  l i m i t s  are 
specif ied. 

For each t e s t  method i n  301.5(a), provide sanple raw t e s t  data. 

I f  the actual compliance value i s  calculated from the raw t e s t  data, 
prov i  de a sanple o f  ca lcu l  ated compl i ance values compl e te  w i t h  an 
explanation o f  any co r rec t ion  fac to rs  employed. 

If you do not t e s t  100 percent o f  the produced models, answer the  
questions i n  sect ion 402.0, PART 400. 

301.6 Assembler Test ing 

a-i. If t e s t  i ns t ruc t ions  are provided t o  the assembler, answer the questions 
i n  301.5 w i t h  respect t o  assembler tes t ing .  Note: The in format ion re-  
quested i n  301.6(d) ( i  .e, , copy o f  de ta i l ed  ins t ruc t ions  f o r  performing 
each t e s t )  should have already been provided i n  APPENDIX B. 



BEAM QUALITY 

Requirement 

The half-value layer of  the useful bean f o r  a given x-ray tube potent ia l  
sha l l  not be less than the values shown i n  Table I of the diagnostic x-ray 
standard (see 1020.30(m)). 

Appl i cabi 1 i t y  

This requirement i s  applicable t o  the tube housing assembly or  the 
d i  agnostic source assembly if the beam-1 i m i  t i n g  device contains f i l t r a t i o n .  
S i m i  1 ar models of  a s ing le  component type may be grouped f o r  presentation 
of t es t  resu l t s  applicable t o  t h i s  requirement when the technical basis 
f o r  t h i s  grouping i s  c l ea r l y  stated i n  the descr ipt ion o f  prototype 
tes t ing  (see 302.4(a)). 

C r i t i c a l  Parameters and "Worst Casew Conditions 

a. The t es t  r esu l t s  must include data representative o f  each compatible 
combination of tube housing assembly and b e a - l i m i t i n g  device. 

b. As a r esu l t  of  inherent inaccuracies of  the t es t  method and instrunen- 
ta t ion,  r e j ec t i on  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compli ance w i t h  the standard. 

c. Since the peak tube potent ia l  has a c r i t i c a l  e f fec t  on determining the 
hal f -value layer, the t es t  method(s) must provide the procedure f o r  
per iod ic  ca l i b ra t i on  of tube potent ia l .  

d. To minimize the sources o f  scat ter  radiat ion,  the x-ray f i e l d  spec i f ied 
i n  the t e s t  method(s) must be j u s t  large enough t o  cover the sens i t ive  
volune o f  the detector. 

Prototype Tes ti ng 

a. Describe the d i r ec t  t es t  method (i.e., one tha t  ac tua l l y  measures 
x rad ia t ion )  employed i n  t es t l ng  and measurlng each model wi th  respect 
t o  t h i s  requirement. 

b. I d e n t i f y  the instrument(s) used f o r  the t e s t  by manufacturer and 
model number. Answer the questions i n  section 401.0, PART 400 for 
t h i s  instrument(s). 

c. Provide sunple raw test  data. 

d. I f  the actual compliance value i s  calculated f r a n  the raw t e s t  data, 
provide a sanple o f  calculated canpli  ance values canplete w i th  an 
expl anati on o f  any correct ion fac tors  employed. 

Production Testing 

a. Describe a l l  methods employed i n  d i rec t  and i nd i r ec t  tes t ing  o f  
each model w i th  respect t o  t h i s  requirement. 

b. I f  any t es t  used t o  monitor compliance does not ac tua l l y  measure 
x rad i  ation, explain why i t  i s  an accurate indication of compliance 
w i th  t h i s  requirement. 



Submit the technical data that supports the use of the tes t  i n  b. 

Provide a copy o f  the detailed instruct ions fo r  performing each test.  
Enclose i n  APPENDIX I . 
Iden t i f y  the instrunent(s) used for each tes t  by manufacturer and model 
nunber. Answer the questions i n  section 401.0, PART 400 f o r  t h i s  
i nstrunent (s) . 
For each tes t  method i n  302.5(a), give the page number of your detailed 
instruct ions f o r  performing the test  where the re ject ion l i m i t s  are 
specified. 

For each tes t  method i n  302.5(a), provide sanple raw tes t  data. 

If the actual compliance value i s  calculated from the raw tes t  data, 
provide a sanple of calculated cmp?i ance values complete with an 
explanation o f  any correction factors employed. 

If you do not tes t  100 percent of the produced models, answer the 
questions i n  section 402.0, PART 400, 

302.6 Assembler Testing 

a-i. If tes t  instructions are provided t o  the assembler, answer the questions 
i n  302.5 with respect t o  assembler testing. Note: The information re- 
quested i n  302.6(d) (i.e., copy of detailed instructions for performing 
each test )  should have already been provided i n  APPENDIX 8. 



303.0 ALUMINUM EQUIVALENCE 

303.1 Requirement 

The aluninum equivalent of the f r o n t  panels of cassette holders and f i l m  
changers, tabletops, and cradles tha t  are used between the pa t ien t  and 
image receptor sha l l  not exceed the l i m i t s  indicated i n  Table I I of the 
d i  agnostic x-ray standard (see lO20.3O(n)). 

303.2 Appl i cabi 1 i ty  

This requirement i s  appl i cab1 e t o  cassette holders, f i l m  changers, tab1 es 
and cradles. S i m i  1 ar models of a s i n  1 e component type may be grouped f o r  
presentation of  t es t  resu l t s  applicab 9 e t o  t h i s  requirement when the  
technical basis f o r  t h i s  grouping i s  c l ea r l y  stated i n  the descr ip t ion o f  
prototype tes t ing  (see 303.4(a)). 

303.3 C r i t i c a l  Parameters and "Worst Casew Conditions 

a. As a r e s u l t  o f  inherent inaccuracies of the t es t  method and 
instrumentation, r e j ec t i on  l i m i t s  f o r  any t e s t  must be su f f i c i en t l y  
r e s t r i c t i v e  t o  assure canpl i ance w i th  the standard. 

b. Since the peak tube potent ia l  has a c r i t i c a l  ef fect  on determining the 
aluminun equivalent, the t e s t  method(s) must provide the procedure f o r  
per iodic ca l ib ra t ion  o f  tube potent ia l .  

c. Since canpli  ance w i  11 be measured a t  100 kVp and 2.7 m i  11 imeters of 
a luni  nun half-value 1 ayer, t e s t  data resu l t i ng  f r a n  other condit ions 
must be extrapolated t o  the value at  the speci f ied condit ions. 

303.4 Prototype Tes ti ng 

a. Describe the d i r ec t  t e s t  method ( i  .e., one tha t  ac tua l l y  measures x 
rad ia t ion)  employed i n  t e s t i n g  and measuring each model w i t h  respect t o  
t h i s  requirement. 

b. Iden t i f y  the instrunent(s)  used f o r  the t es t  by manufacturer and model 
nunber. Answer the questions i n  sect ion 401.0, PART 400 fo r  t h i s  
instrunent(s) .  

c. Provide sunple raw tes t  data. 

d. I f  the actual compliance value i s  calculated f r an  the raw t e s t  data, 
provide a sanple of  calculated camp1 i ance values complete w i th  an 
expl anati on o f  any cor rect ion fac tors  employed. 

303.5 Production Testing 

a. Describe a1 1 the methods employed i n  d i rec t  and i nd i r ec t  t es t i ng  
of each model wi th  respect t o  t h i s  requirement. 

b. If any t es t  used t o  monitor compl i ance does not actua l ly  measure 
x radiation, explain why i t  i s  an accurate ind ica t ion  of  compliance 
wi th  t h i s  requirement. 

c. Submit technical data tha t  support the use of the t e s t  i n  b. 



Provide a co of the det.ailed instructions f o r  performing each test. 
Enclose i n  A!$ENDIX I. 

Ident i fy  the instrunent(s) used f o r  each tes t  by manufacturer and model 
number. Answer the questions i n  section 401.0, PART 400 f o r  t h i s  
i nstrunent (s) . 
For each tes t  method i n  303.5(a), give the page nunber of your detailed 
instructions f o r  performing the tes t  where the re ject ion l i m i t s  are 
specified. 

For each tes t  method i n  303.5(a), provide s a p l e  raw tes t  data. 

If the actual canpli ance value i s  calculated fran the raw tes t  data, 
provide a sap1  e of calculated cmpl  i ance values complete wi th an 
expl anati on of any correction factors employed. 

I f  you do not tes t  100 percent of the produced models, answer the 
questions i n  section 402.0, PART 400. 

303.6 Assembler Testing 

a-i. If tes t  i nstruct.iom are provided t o  the assembler, answer the questions 
i n  303.5 with respect t o  assembler testing. Note: The information re- 
quested i n  303.6(d) ( 4  .e., copy of detailed instruct ions f o r  performing 
each test )  should have already been provided i n  APPENDIX B. 



304.0 STANDBY RADIATION FRON CAPACITOR ENERGY STORAGE EQUIPMENT 

304.1 Requirement 

Radiation emitted from the x-ray tube when the elposure switch or t imer 
i s  not act ivated shal l  not exceed a r a t e  of 2 m i  11 iroentgens per hour 
a t  5 centimeters f r an  any accessible surface of the diagnostic source 
assembly, w i th  the beam-limi t i n g  device f u l l y  open (see lO20.3l(k)). 

304.2 Appl i cabi 1 i t y  

This requirement i s  applicable t o  the diagnostic source assembly o f  
capacitor energy storage equi pnent . Simi 1 ar model s of a s i  ngl e component 
type mqy be grouped f o r  presentation of  t es t  resu l t s  applicable t o  t h i s  
requirement when the technical basis fo r  t h i s  grouping i s  c l ea r l y  stated 
i n  the descr ip t ion of prototype tes t ing  (see 304.4(a)). 

304.3 C r i t i c a l  Parameters and "Worst Case" Conditions 

a. The t e s t  resu l t s  must include data representative of each compatible 
combination o f  tube housing assembly and bean-1 i m i  t i  ng device. 

b. As a r e s u l t  of inherent inaccuracies of the t es t  method and instrunen- 
ta t ion,  re jec t ion  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure canpliance w i th  the  standard. 

c. To t e s t  f o r  the maximun standby radiat ion,  the bean- l imi t ing device 
must be f u l l y  open and the highest avai lable peak tube potent i  a1 
must be used. These condit ions must be specif ied i n  the t e s t  method(s). 

d. For any t e s t  using a scan of the d i a  nost ic  source assembly, the r a t e  
o f  scan spec i f ied i n  the t e s t  method 9 s )  must take i n t o  account the 
response time of  the rad i  a t ion i nstrunent. 

304.4 Prototype Test i  ng 

a. Describe the d i rec t  t e s t  method (i.e., one that  actua l ly  measures 
x r ad i  at ion) employed i n  t es t i ng  and measuring each model w i th  respect 
t o  t h i s  requirement. 

b. I den t i f y  the instrument(s) used f o r  the t e s t  by manufacturer and 
model nunber. Answer the questions i n  section 401.0, PART 400 
f o r  t h i s  instrunent(s) .  

c. Provide sanple raw test  data. 

d. If the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sample of calculated canpl i ance values complete wi th  an 
explanation o f  any correct ion fac to rs  employed. 

304.5 Production Testing 

a. Describe a l l  methods employed i n  d i r ec t  and ind i rec t  tes t ing  o f  each 
model w i th  respect t o  t h i s  requirement. 

b. I f  any t e s t  used t o  monitor compliance does not actua l ly  measure 
x radiat ion,  explain why i t  i s  an accurate ind icat ion of compliance 
w i t h  t h i s  requirement. 



c. Submit the technical data tha t  supports the use o f  the t e s t  i n  b. 

d. Provide a copy o f  the detai led ins t ruc t ions  fo r  performing each tes t .  
Enclose i n  APPENDIX I. 

e. I d e n t i f y  the i nstrument(s) used for  each t es t  by manufacturer and 
model number. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  i nstrunent (s). 

f. For each t e s t  method i n  304.5(a), give the page number of your deta i led 
i nst ruc t i  ons f o r  perf  ormi ng the t es t  where the re j ec t i on  1 i m i  t s  
are specified. 

g. For each t es t  method i n  304.5(a), provide sample raw t es t  data. 

h. I f  the actual compliance value i s  calculated frm the raw t e s t  data, 
provide a sample of calculated c m p l  i ance values cmp l  ete wi th  an 
explanation of any cor rect ion fac tors  employed. 

i. If you do not t es t  100 percent o f  the produced models, answer the 
questions i n  sect ion 402.0, .PART 400. 

304.6 Assembler Testing 

a-i. If t e s t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  304.5 w i th  respect t o  assembler test ing.  Note: The information re- 
quested i n  304.6(d) ( i  .e., copy o f  deta i led ins t ruct ions f o r  performing 
each t es t )  should have already been provided i n  APPENDIX B. 



305.0 FLUOROSCOPIC ENTRANCE EXPOSURE RATE 

305.1 Requi rement 

a. Fluoroscopic equipment that  i s  provided w i t h  automatic exposure r a t e  
control  sha l l  not be operable a t  any combination o f  tube potent ia l  and 
current that  w i  11 r esu l t  i n  an exposure r a te  i n  excess o f  10 roentgens 
per minute at  the po in t  where the center of  the useful bean enters the 
pa t i  ent , except: 

(1)  during recording of  f luoroscopic images, o r  

( 2 )  when an optional high-level cont ro l  i s  provided. ,When so 
provided, the equipment sha l l  not be operable at  any combination 
of  tube potent ia l  and current tha t  w i l l  r e su l t  i n  an exposure r a t e  
i n  excess of 5 roentgens per minute at  the po in t  where the center 
o f  the useful bean enters the pat ient  unless the high-level 
cont ro l  i s  ac t i  vated. 

b. Fluoroscopic equipment that  i s  not provided w i t h  autanatic exposure 
r a te  control  sha l l  not be operable a t  any combination o f  tube potent i  a1 
and current tha t  w i l l  r e su l t  i n  an exposure r a t e  i n  excess of 5 
roentgens per minute at the po in t  where the center o f  the useful bean 

305.2 Appl 

enters the- pat ient ,  except: 

(1) during recording o f  f luoroscopic images, o r  

(2) when an opt ional  high-level cont ro l  i s  act ivated (see lO20.32(d)). 

I c a b i l i t y  

This requirement i s  appl i cab1 e t o  f 1 uoroscopi c and automati c exposure 
r a t e  x-ray controls. Simi lar  models o f  a s i n  l e  component type may be P grouped f o r  presentation of t es t  resu l t s  appl cable t o  t h i s  requirement 
when the technical  basis fo r  t h i s  grouping i s  c l ea r l y  s ta ted i n  the  
descr ipt ion of prototype t es t i ng  (see 305.4(a)). 

305.3 C r i t i c a l  Parmeters and "Worst Caseoo Conditions 

As a r e s u l t  o f  inherent inaccuracies of the t e s t  method and instrunen- 
tat ion,  r e j ec t i on  l i m i t s  for  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  the standard. 

To t e s t  f o r  the maximun entrance exposure rate, the bean-1 i m i  t i n g  
device must be f u l l y  open. This condi t ion must be spec i f ied i n  
the t e s t  method(s). 

For equipment without automati c exposure r a t e  control, the t e s t  resu l t s  
must include data f o r  "worst case" combinations o f  peak tube potent i  a1 s 
and tube currents (e.g., maximun kVp and mA). 

For equipnent wi th  autunatic exposure r a te  control, the technique 
factors  specif ied i n  the t es t  method(s) must be dr iven t o  the maximun 
design l i m i t s  f ~ r  t h i s  test .  

For automati c exposure r a te  control  equipment using d i r ec t  v i  ewi ng 
optics, the t es t  must be performed w i th  suppressed anbient 1 i g h t  
condit ions . 



305.4 Prototype Testi ng 

a. Describe the d i rec t  t es t  method (i.e., one tha t  actua l ly  measures 
x rad ia t ion)  employed i n  tes t ing  and measuring each model wi th  respect 
t o  t h i s  requirement. 

b. I d e n t i f y  the instrunent(s) used 
model nunber. Answer the quest 
t h i s  instrument(s). 

c. Provide sanple raw test  data. 

f o r  the t es t  by manufacturer and 
ons i n  section 401 .O, PART 400 f o r  

d. I f  the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sanple of  calculated canpli ance values complete wi th  an 
explanation of any correct ion factors  mployed. 

305.5 Production Testing \ 

Describe a1 1 methods employed i n  d i r ec t  and i nd i r ec t  tes t ing  of 
each model wi th  respect t o  t h i s  requirenent. 

If any t e s t  used t o  monitor compliance does not actua l ly  measure 
x radiation, explain why i t i s  an accurate ind ica t ion  of  compliance 
w i th  t h i s  requiranent. 

Submit the technical data t ha t  supports the use of  the t e s t  i n  b. 

Provide a copy o f  the detai led inst ruct ions f o r  performing each test .  
Encl ore i n  APPENDIX I. 

I d e n t i f y  the instrument(s) used f o r  each t e s t  by manufacturer and 
model number. Answer the questions i n  section 401.0, PART 400 fo r  
t h i s  instrument (s). 

For each t e s t  method i n  305.5(a), give the page nunber o f  your deta i led 
inst ruct ions f o r  performing the t e s t  where the re jec t ion  l i m i t s  
are specif ied. 

For each t es t  method i n  305.5(a), provide sanple raw tes t  data. 

If the actual canpli ance value i s  calculated f r a n  the raw tes t  data, 
provide a sanple o f  calculated compliance values complete wi th  an 
expl anation of any correct ion factors  employed. 

If you do not t es t  100 percent of the produced models, answer the 
questions i n  section 402.0, PART 400. 

305.6 Assembler Testing 

a-i. If t es t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  305.5 w i t h  respect t o  assembler testing. Note: The information re- 
quested i n  305.6(d) ( i  .e., copy o f  detai led inst ruct ions for performing 
each t es t )  should have already been provided i n  APPENDIX 8. 



306.0 PRIMARY PROTECT1 VE BARRIER TRANSMISSION 

306.1 Requirement 

The exposure r a te  due t o  transmission through the bar r ie r  w i th  the 
attenuation block i n  the useful  beam combined with rad ia t ion  from the image 
i n t ens i f i e r ,  i f  provided, sha l l  not exceed 2 m i l  l i roentgens per hour at  10 
centimeters from any accessible surf ace of the f luoroscopic imaging 
assembly beyond the plane o f  the image receptor f o r  each roentgen per 
mi nute of  entrance exposure r a t e  (see 1020. %?(a) ( i ) ) . 

306.2 App l i cab i l i t y  

This requirement i s  applicable t o  f 1 uoroscopic imaging assembl i es or  the 
fo l lowing component parts thereof: spot - f i lm device; image i n t ens i f i e r ;  and 
fluoroscopic screen assembly. Simi lar  models of a s ingle component 
type may be grouped f o r  presentation o f  t es t  resu l t s  applicable t o  t h i s  
requirement when the technical  basis f o r  t h i s  groupin i s  c l ea r l y  s ta ted 
i n  the descr ipt ion o f  prototype t es t i ng  (see 306.4(a)q. 

306.3 C r i t i c a l  Parameters and "Worst Case" Conditions 

a. The t es t  resu l t s  must include data representative of each compatible 
combination of  components tha t  comprise the f luoroscopic imaging 
assembly. 

b. As a r e s u l t  o f  inherent inaccuracies o f  the t es t  method and instrumen- 
tat ion,  re jec t ion  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i th  the standard. 

c. For any t es t  using a scan o f  the f luoroscopic imaging assembly, the 
r a t e  o f  scan spec i f ied i n  the t e s t  method(s) must take i n t o  account 
the response time o f  the r ad ia t i on  instrument. 

I 

d. To t es t  f o r  the transmission o f  rad ia t ion  through the primary p ro tec t i ve  
barr ier ,  the beam-limiting device must be f u l l y  open and the highest 
available peak tube potent ia l  must be used. These condit ions must 
be speci f ied i n  the t es t  method(s). 

e. If an oblique f luoroscopic capab i l i t y  i s  provided, the r ad ia t i on  
transmitted through the primary protect ive bar r ie r  must be measured at  
the maximum oblique f luoroscopic angles. 

f. I f  the f luoroscopic beam-limiting device i s  equipped wi th  an overr ide 
capabi 1 i t y ,  the rad i  at ion t ransmit ted through the primary p ro tec t i ve  
bar r ie r  must be measured at  the largest  x-ray f i e l d  sett ing. 

306.4 Prototype Testing 

a. Describe the d i r ec t  t e s t  method ( i  .e., one tha t  actua l ly  measures x 
rad ia t ion)  employed i n  tes t ing  and measuring each model wi th  respect t o  
t h i s  requirement. 

b. I d e n t i f y  the instrument(s) used f o r  the tes t  by manufacturer and 
model number. Answer the questions i n  section 401 .O, PART 400 f o r  
t h i s  i nstrument(s) . 

c. Provide sample raw t e s t  data. 



d. If the actual compliance value i s  calculated from the raw tes t  data, 
provide a sample of calculated compli ance values complete with an 
explanation of any correction factors employed. 

306.5 Production resting 

a. Describe a1 1 methods employed i n  d i rect  and indi rect  test ing of 
each model with respect t o  t h i s  requirement. 

b. I f  any tes t  used t o  monitor compliance does not actual ly measure 
x radiation, explain why i t  i s  an accurate indicat ion of compliance 
with t h i s  requirement . 

c. Submit the technical data tha t  supports the use of the tes t  i n  b. 

d. Provide a copy of the detailed Instructions f o r  performing each test. 
Enclose i n  APPENDIX I. 

e. I den t i f y  the instrunent(s) used f o r  each tes t  by manufacturer and 
model nunber. Answer the. questions i n  section 401.0, PART 400 for 
t h i s  instrunent(s). 

f. For each tes t  method i n  306.5(a), give the page nunber of your detailed 
instructions f o r  performing the tes t  where the re ject ion l i m i t s  
are specified. 

g. For each tes t  method i n  306.5(a), provide sanple raw tes t  data. 

h. I f  the actual compliance value i s  calculated f ran  the raw tes t  data, 
provide a smple o f  calculated compl i ance values complete with an 
expl anation of any correction factors employed. 

i. If you do not test  100 percent of the produced models, answer the 
questions i n  section 402.0, PART 400. 

306.6 Assembler Tes ti ng 

a-i. If test  instruct ions are provided t o  the assembler, answer the questions 
i n  306.5 with respect t o  assembler testing. Note: The information re- 
quested i n  306.6(d) ( i  .e., copy of detai led instruct ions for performing 
each tes t )  should have already been provided i n  APPENDIX B. 



307.0 REPRODUCIBILITY AND LINEARITY 

307.1 Requirement 

When the x-ray u n i t  i s  operated on an adequate power supply as spec i f ied 
by the manufacturer; (1) the estimated coef f ic ient  of va r ia t ion  of  rad ia t ion  
exposure sha l l  not be greater than 0.05 fo r  any spec i f ic  combination 
of  technique factors,  and ( 2 )  the average r a t i o s  of  exposure t o  the 
indicated tube current exposure t ime product (mAs) obtained a t  any two 
consecutive tube current set t ings sha l l  not d i f f e r  by more than 0.10 
times t h e i r  sun, or 

where and are the average RR/mAs val  ues obtained at  each of two 
consecu i i v e  t u  i e current set t ings.  
(see 1020.31(b) and (c)). 

307.2 Appl i cabi 1 i ty  

This requirement i s  applicable t o  radiographic x-ray controls and high- 

P nerators. Simi 1 ar models o f  a s i n  l e  component type may be 
grouped or  presentation of t es t  r esu l t s  app 9 i cab le  t o  t h i s  requirement 
when the technica l  basis f o r  t h i s  grouping i s  c l ea r l y  stated i n  the 
descr ipt ion o f  prototype tes t ing  (see 307.4(a)). 

307.3 C r i t i c a l  Parmeters and "Worst Casen Conditions 

a. As a r e s u l t  o f  inherent inaccuracies of the t e s t  method and instrunenta- 
t ion,  r e j ec t i on  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure campli ance w i th  the standard. 

b. To assure compli ance w i t h  the r ep roduc ib i l i t y  and 1 inear i  t y  requirements, 
the t e s t  r esu l t s  must include data f o r  "worst case" canbinations 
of technique factors  and supply l i n e  conditions (e.g., low kVp, 
high mA, 1 ow-line voltage, and highest a1 1 owed 1 i ne-vol tage regul at ion).  

c. To determine compliance, var iab le  controls f o r  technique factors  
sha l l  be adjusted t o  a1 ternate set t ings and reset t o  the t e s t  se t t i ng  
between measurements. 

307.4 Prototype Test ing 

a. Describe the d i rec t  t e s t  method (i.e., one that  ac tua l l y  measures 
x rad i  a t ion)  employed i n  tes t ing  and measuring each model wi th  respect 
t o  t h i s  requirement. 

b. Iden t i f y  the i nstrunent(s) used f o r  the tes t  by manufacturer and 
model nunber . Answer the questions i n  section 401.0, PART 400 f o r  
t h i s  i nstrunent (s). 

c. Provide sample raw t e s t  data. 

d. I f  the actual canpli ance value i s  calculated fran the raw t es t  data, 
provide a sanple of calculated cmp l  i ance values complete w i th  an 
expl anati on of  any correct ion fac tors  employed. 



307.5 Production Test i  ng 

Describe a l l  methods employed i n  d i r e c t  and i n d i r e c t  t e s t i n g  of each 
model w i t h  respect t o  t h i s  requirement. 

I f  any t e s t  used t o  monitor compliance does not a c t u a l l y  measure x 
rad ia t ion ,  exp la in  why i t  i s  an accurate i n d i c a t i o n  o f  compliance w i t h  
t h i s  requirenent. 

Submit the technical  data t h a t  supports the use o f  the t e s t  i n  b. 

Provide a copy of the deta i led  ins t ruc t ions  fo r  performing each tes t .  
Enclose i n  APPENDIX I. 

I d e n t i f y  the  i nstrument ( s )  used fo r  each t e s t  by manufacturer and model 
number. Answer the questions i n  sect ion 401.0, PART 400 f o r  t h i s  
i nstrument(s). 

For each t e s t  method i n  407.5(a), g ive the page nunber o f  your deta i led  
ins t ruc t ions  fo r  performing the t e s t  where the  r e j e c t i o n  1 imi  t s  are 
specif ied. 

For each t e s t  method i n  407.5(a), provide sanple raw t e s t  data. 

I f  the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sanple of calculated canpl i  ance values complete w i t h  an 
expl anat i on o f  any c o r r e c t i  on fac to rs  m p l  oyed. 

I f  you do not t e s t  100 percent o f  the produced models, answer the  
questions i n  sect ion 402.0, PART 400. 

307.6 Assembler Test ing 

a-i .  I f  t e s t  i ns t ruc t ions  are provided t o  the assembler, answer the questions 
i n  307.5 w i t h  respect t o  assembler tes t ing .  Note: The information re-  
quested i n  307.6(d) ( i  .e., copy o f  deta i led  ins t ruc t ions  f o r  performing 
each t e s t )  should have a1 ready been provided i n  APPENDIX B. 



308.0 RADIATION FROM COMPONENTS OTHER THAN THE DIAGNOSTIC SOURCE ASSEMBLY 

308.1 Requi rernent 

The rad ia t i on  emitted by a component other than the diagnost ic  source 
assembly sha l l  not exceed 2 m i l l i r oen tgens  i n  1 hour a t  5 centimeters from 
any accessible surface o f  the component when i t  i s  operated i n  an assembled 
x-ray system under any condi t ions fo r  which it was designed (see 1020.30(1)). 

308.2 A p p l i c a b i l i t y  

This requirement i s  appl icable t o  x-rqy contro ls,  high-vol tage generators 
tha t  contain thermionic diode valves (valve tubes), and image in tens i f i e rs .  
S imi la r  models o f  a s ing le  component type may be grouped f o r  presentat ion 
o f  t e s t  resu l t s  appl icable t o  t h i s  requirement when the technical  basis 
f o r  t h i s  grouping i s  c l e a r l y  stated i n  the descr ip t ion  o f  prototype 
t e s t i n g  (see 308.4(a)). 

308.3 C r i t i c a l  Parameters and "Worst Caseu Condit ions 

a. As a r e s u l t  o f  inherent inaccuracies o f  the t e s t  method and instrumen- 
tat ion,  r e j e c t i o n  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  the standard. 

b. For any t e s t  using a scan o f  the subject  components, the r a t e  o f  scan 
spec i f ied  i n  the t e s t  method(s) must take i n t o  account the response 
time o f  the r a d i a t i o n  instrument. 

c. To t e s t  f o r  the maximun leakage r a d i a t i o n  from the subject component, 
the highest ava i lab le  peak tube po ten t ia l  must be used. This cond i t ion  
must be spec i f i ed  i n  t e s t  method(s). 

308.4 Prototype Test ing 

a. Describe the d i r e c t  t e s t  method (i.e., one tha t  ac tua l l y  measures 
x rad ia t i on )  employed i n  t e s t i n g  and measuring each model w i t h  respect 
t o  t h i s  requirement. 

b. I d e n t i f y  the instrument(s) used f o r  the t e s t  by manufacturer and 
model number. Answer the questions i n  sect ion 401.0, PART 400 f o r  t h i s  
i nstrument(s). 

c. Provide sample raw t e s t  data. 

d. I f  the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sample o f  calculated compliance values complete w i t h  an 
expl anati on o f  any cor rec t ion fac to rs  employed. 

308.5 Production Test i  ng 

a. Describe a l l  methods employed i n  d i r e c t  and i n d i r e c t  t e s t i n g  o f  
each model w i t h  respect t o  t h i s  requirement. 

b. I f  any t e s t  used t o  monitor compl i ance does not actual l y  measure 
x rad ia t ion ,  exp la in  why i t  i s  an accurate i nd ica t ion  o f  compliance 
w i th  t h i s  requirement. 

c. Submit the technical  data tha t  supports the use o f  the t e s t  i n  b. 



Provide a copy of  the detai led inst ruct ions f o r  performing each test .  
Enclose i n  APPENDIX I. 

I d e n t i f y  the instrunent(s) used f o r  each t e s t  by manufacturer and 
model nunber. Answer the questions i n  section 401.0, PART 400 f o r  
t h i s  instrunent(s). 

For each t es t  method i n  308.5(a), give the page nunber of your deta i led 
instruct ions f o r  performing the t e s t  where the re jec t ion  l i m i t s  
are specified. 

For each t e s t  method i n  308.5(a), provide s a p l e  raw t e s t  data. 

I f  the actual canpli ance value i s  calculated from the raw tes t  data, 
provide a s a p 1  e o f  calculated compliance values complete w i t h  an 
expl anati on of  any correct ion factors  employed. 

I f  you do not t es t  100 percent of the produced models, answer the 
questions i n  section 402.0, PART 400, 

308.6 Assembler Testing 

a-i. If t es t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  308.5 w i th  respect t o  assembler testing. Note: The information re- 
quested i n  308.6(d) (i.e., copy of deta i led inst ruct ions f o r  performing 
each t es t )  should have already been provided i n  APPENDIX B. 



PEAK TUBE POTENTIAL 

Requirement 

The manufacturer shal l  s ta te  the maximum deviatiof i  of the peak tube 
potent i  a1 from i t s  pre i  ndicated value during an exposure, when the 
equipment i s  connected t o  an adequate power supply as spec i f ied by the 
manufacturer. The deviat ion of the peak tube potent ia l  sha l l  not exceed 
the 1 imi t s  given (see lO20.3l(a) (4)  and 1020.32(e)). 

Appl i cabi 1 i t y  

This requirement i s  applicable t o  f luoroscopic and radiographic x-ray 
controls and high-vol tage generators. Simi l  ar models of a s ing le  component 
type may be grouped f o r  presentation o f  t es t  resu l ts  applicable t o  t h i s  
requirement when the technical basis f o r  t h i s  grouping i s  c l ea r l y  stated i n  
the descr ipt ion of  prototype t e s t i  ng (see 309.4(a)). 

C r i t i c a l  Parmeters and "Worst Case1' Conditions 

a. As a r esu l t  of  inherent inaccuracies of  the t es t  method and instrumen-. 
ta t ion,  re jec t ion  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i th  the standard. 

b. To assure compliance w i th  the maximun deviat ion statements prov 
the user, the t es t  resu l t s  must include data f o r  "worst case" 
canbi nations of  technique fac to rs  and supply l i n e  condit ions (e  
highest kW, low l i n e  voltage, and highest allowed l ine-vol tage 
regul  a t i  on). 

ided t o  

* Q *  , 

Prototype Test i  ng 

a. Describe the d i rec t  t e s t  method (i.e., a d i r ec t  e l ec t r i ca l  measurement 
such as a voltage div ider,  osci l loscope or  voltmeter) employed i n  
tes t ing  and measuring each model w i t h  respect t o  t h i s  requirement. 

b. I d e n t i f y  the instrument(s) used for the t es t  by manufacturer and,model 
number. Answer the questions i n  sect ion 401.0, PART 400 f o r  t h i s  
instrument (s) .  

c. Provide sample raw tes t  data. 

d. I f  the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sample of calculated compliance values complete wi th  an 
explanation of  any correct ion fac to rs  employed. 

Production Test i ng 

a. Describe a l l  methods employed i n  d i r ec t  and i nd i r ec t  tes t ing  of  
each model wi th respect t o  t h i s  requirement. 

b. I f  any t es t  used t o  monitor compliance i s  not a d i rec t  e l ec t r i ca l  
measurement such as a voltage div ider,  o s c i l l  oscope or voltmeter, 
explain why i t  i s  an accurate ind ica t ion  of  compliance w i th  t h i s  
requirement . 

c. Submit the technical data tha t  supports the use o f  the t es t  i n  b. 



Provide a cop of  the detai led inst ruct ions f o r  performing each test .  6 Enclose i n  AP ENOIX I. 

Iden t i f y  the instrunent(s) used f o r  each t e s t  by manufacturer and 
model nunber. Answer the questions i n  section 401.0, PART 400 f o r  
t h i s  i nstrunent (s )  . 
For each t es t  method i n  309.5(a), give the page nunber of your deta i led 
instruct ions f o r  performing the t es t  where the re jec t ion  l i m i t s  
are specified. 

For each t es t  method i n  309.5(a), provide sanple raw t e s t  data. 

If the actual canpliance value i s  calculated f r a n  the raw t e s t  data, 
provide a sanpl e o f  calculated compl i ance values complete w i th  an 
expl anation of any correct ion factors  employed. 

If you do not t e s t  100 percent of the produced models, answer the 
questions i n  section 402.0, PART 400. 

309.6 Assembler Test i  ng 

a-i . If t e s t  i nstructi.ons are provided t o  the assembler, answer the questions 
i n  309.5 w i t h  respect t o  assembler testing. Note: The information re- 
quested i n  309.6(d) ( i  .e., copy of deta i led inst ruct ions f o r  performing 
each t es t )  should have already been provided i n  APPENDIX 0. 



TUBE CURRENT 

Requi rement 

The manufacturer sha l l  s ta te  the maximun deviat ion o f  the tube current 
from i t s  preindicated value during an exposure, when the equipment i s  
connected t o  an adequate power supply as spec i f ied by the manufacturer. 
The deviat ion of the tube current sha l l  not exceed the l i m i t s  given 
(see 1020.31(a) (4)  and lO20.32(e)). 

Appl i cabi 1 i t y  

This requirement i s  applicable t o  f luoroscopic and radiographic x-ray 
controls and high-vol tage generators. S i m i l  ar models of a s ingle component 
type may be grouped for presentation of  t es t  resu l t s  applicable t o  t h i s  
requirement when the technical basis f o r  t h i s  groupin i s  c l ea r l y  stated 
i n  the descr ipt ion o f  prototype t es t i ng  (see 310.4(a)q. 

C r i t i c a l  Paraneters and "Worst Case" Conditions 

a. As a r e s u l t  o f  inherent inaccuracies of  the t e s t  method and instrunenta- 
t ion, r e j ec t i on  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  t o  
assure compliance w i t h  the standard. 

b. To assure compliance w i th  the  maximun deviat ion statements provided t o  
the user, the t e s t  r esu l t s  must include data f o r  "worst case" combina- 
t ions of technique fac to rs  and supply l i n e  condit ions (e.g., highest 
kU, low- l ine voltage, and highest a1 lowed 1 ine-vol tage regulation). 

Prototype Test ing 

a., Describe the d i rec t  t e s t  method (i.e., a d i r ec t  e l e c t r i c a l  measurement 
such as a voltage divider, osci l loscope or voltmeter) employed i n  
t es t i ng  and measuring each model w l  t h  respect t o  t h i s  requirement. 

b. Iden t i f y  the i nstrunent(s) used f o r  the t es t  by manufacturer and model 
nunber. Answer the questions i n  section 401.0, PART 400 f o r  t h i s  
i nstrunent (s )  . 

c. Provide simple raw t e s t  data. 

d. If the actual canpli  ance value i s  calculated from the raw t es t  data, 
provide a s a p l e  o f  calculated compliance values complete w i t h  an 
expl anation of  any cor rect ion fac to rs  enployed. 

Producti on Tes ti ng 

Describe a l l  methods employed i n  d i rec t  and i nd i r ec t  tes t ing  of  
each model wi th  respect t o  t h i s  requirement. 

I f  any t es t  used t o  monitor compli ance i s  not a d i r ec t  t es t  ( i  .e., 
a d i rec t  e l ec t r i ca l  measurement such as a voltage divider, osci 1 loscope 
or voltmeter, explain why i t  i s  an accurate ind ica t ion  of compliance 
w i th  t h i s  requirement. 

Submit the technical data t ha t  supports the use of  the t e s t  i n  b. 

Provide a copy o f  the deta i led ins t ruct ions f o r  each test .  
Enclose i n  APPENDIX I. 



e. Ident i fy  the instrunent(s) used f o r  each tes t  by manufacturer and 
model nunber. Answer the questions i n  section 401.0, PART 400 f o r  
t h i s  instrunent(s). 

f. For each tes t  method i n  310.5(a), give the page nunber of your detailed 
instructions f o r  performing the tes t  where the re ject ion l i m i t s  are 
specified. 

/ 

g. For each tes t  method i n  310.5(a), provide sample raw tes t  data. 

h. I f the actual canpli ance value i s  calculated fran the raw tes t  data, 
provide a sanple o f  calculated compliance values complete with an 
expl anati on of any correction factors employed. 

i. I f  you do not tes t  100 percent o f  the produced models, answer the 
questions i n  section 402.0, PART 400. 

310.6 Assembl er Testi ng 

a-i. If tes t  instruct ions are provided t o  the assembler, answer the questions 
i n  310.5 wi th respect t o  assembler testing. Note: The information re- 
quested i n  310.6(d) ( i  .e., copy of detailed instruct ions for performing 
each tes t )  should have a1 ready been provided i n  APPENDIX 8. 



TUBE CURRENT-EXPOSURE T I N  PRODUCT 

Requirement 

The manufacturer sha l l  s ta te  the maximum deviation o f  the tube current 
exposure time product (mAs) f r a n  i t s  preindicated value dur ing an exposure, 
when the equipment i s  connected t o  an adequate power supply as spec i f ied 
by the manufacturer. The deviat ion o f  the tube current exposure time 
product sha l l  not exceed the 1 i m i  t s  given (see lO20.3l(a) (4) ) .  

Appl i cabi 1 i t y  

This requirement i s  applicable t o  radiographic x-ray cont ro ls  and high- 
voltage generators tha t  have nAs sett ings.  Simi lar  models o f  a s ing le  
component type mqy be grouped f o r  presentation of t es t  r esu l t s  appl i cab1 e 
t o  t h i s  requirement when the technical  basis f o r  t h i s  rouping i s  c l ea r l y  
stated i n  the descr ipt ion o f  prototype tes t ing  (see 31 4 .4(a)). 

C r i t i c a l  Parmeters and Wors t  Case" Conditions 

a. As a r e s u l t  o f  inherent inaccuracies of  the t e s t  method and instrumen- 
tat ion,  r e j ec t i on  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  the standard. 

b. To assure compliance w i th  the maximum deviat ion statements provided 
t o  the user, the t es t  r esu l t s  must include data f o r  'worst case" 
combinations o f  technique factors and supply l i n e  condi t ions (e.g., 
highest kU, low l i n e  voltage, and highest allowed l ine-vol tage regulat ion).  

Prototype Testing 

a. Describe the d i r ec t  t e s t  method (i.e., a d i r ec t  e l e c t r i c a l  measurement 
such as a mi 1 li ampere - second meter) employed i n  t es t i ng  and measuring 
each model w i t h  respect t o  t h i s  requirement. 

b. I d e n t i f y  the instrunent(s)  used fo r  the t e s t  by manufacturer and 
model number. Answer the questions i n  section 401.0, PART 400 f o r  
t h i s  i nstrunent (s)  . 

c. Provide sample raw t e s t  data. 

d. If the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sample o f  calculated compliance values complete w i t h  an 
explanation o f  any correct ion fac tors  employed. 

Production Test i  ng 

a. Describe a l l  methods employed i n  d i rec t  and i nd i r ec t  t es t i ng  o f  
eacn model w i th  respect t o  t h i s  requirement. 

b. I f  any t es t  used t o  monitor compliance i s  not a d i r ec t  e l e c t r i c a l  
measurement such as a m i  11 i anpere - second meter, explain why i t  
i s  an accurate ind ica t ion  of  compliance wi th  t h i s  requirement. 

c. Submit the technical data that  supports the use o f  the t e s t  i n  b. 

d. Provide a copy of  the deta i led ins t ruct ions f o r  performing each tes t .  
Enclose i n  APPENDIX I. 



I d e n t i f y  the instrument (s)  used f o r  each t e s t  by manufacturer and 
model number. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  instrument(s). 

For each t e s t  method i n  311.5(a), g ive the page number o f  your deta i led 
ins t ruc t ions f o r  performing the t e s t  where the r e j e c t i o n  l i m i t s  are 
specif ied. 

For each t e s t  method i n  311.5(a), provide s m p l e  raw t e s t  data. 

I f  the actual canpli  ance value i s  calculated from the  raw t e s t  data, 
provide a s m p l  e of cal  cul  ated compl i ance values complete w i t h  an 
expl anation of any cor rect ion fac to rs  employed. 

If you do not tat 100 percent o f  the produced models, answer the 
questions i n  sect ion 402.0, PART 400. 

311.6 Assembler Testing 

a-i. I f  t e s t  i ns t ruc t ions  are provided t o  the assembler, answer the questions 
i n  311.5 w i t h  respect t o  assembler test ing.  Note: The informat ion re-  
quested i n  311.6(d) ( i  .e., copy o f  deta i led ins t ruc t ions  for  performing 
each t e s t )  should have already been provided i n  APPENDIX B. 



EXPOSURE TIME 

Requirement 

The manufacturer s h a l l  s t a t e  the  maximm deviat  
f rom i t s  p re ind i  cated value dur ing  an exposure, 
connected t o  an adequate power supply as specif 
The devi a t i on  of exposure t ime s h a l l  not  exceed 
lOZO.3l(a)(4)).  

Appl i cabi 1 i ty  

i o n  o f  the exposure t ime 
when the  equipment i s  

i ed  by the manufacturer. 
the  l i m i t s  given (see 

Th is  requirement i s  appl i c a b l e  t o  rad iograph ic  x-ray con t ro l s  and high- 
vol tage generators. Simi 1 ar models o f  a s ing le  canponent type may be 
grouped f o r  presentat ion o f  t e s t  r e s u l t s  appl i cab le  t o  t h i s  requirement 
when the  techn ica l  basis f o r  t h i s  grouping i s  c l e a r l y  s ta ted  i n  t he  
desc r i p t i on  o f  prototype t e s t i n g  (see 312.4(a)). 

C r i t i c a l  Paraneters and "Worst Case" Condi t ions 

a. As a r e s u l t  o f  inherent  inaccuracies o f  the t e s t  method and instrumen- 
ta t i on ,  r e j e c t i o n  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assbre compliance w i t h  the  standard. 

b. To assure canp l i  ance w i t h  t h e  maximun devi a t i on  statements provided t o  
the user, the t e s t  r e s u l t s  must inc lude data f o r  "worst case" combina- 
t i ons  o f  techni.que f a c t o r s  and supply l i n e  cond i t ions  (e.g., h ighest  
kW, l ow- l ine  voltage, and h ighest  al lowed l ine-vo l tage regu la t i on ) .  

Prototype Test ing  

a. Describe the  d i r e c t  t e s t  method ( i  .e . ,  a d i r e c t  r a d i a t i o n  or  e l e c t r i c a l  
measurement such as a vol tage d i  v i  der o r  osc i  11 oscope) employed 
i n  t e s t i  ng and measuring each model w i t h  respect  t o  t h i s  requirement. 

b. I d e n t i f y  t h e  i ns t runen t ( s )  used f o r  t h e  t e s t  by manufacturer and 
model number. 'Answer the  questions i n  sec t ion  401.0, PART 400 f o r  
t h i s  i nstrunent ( s )  . 

c. Provide sample raw t e s t  data. 

d. I f  the  actual  canpl i  ance value i s  ca l cu l  ated f ran  the  raw t e s t  data, 
provide a sample o f  cal  cu l  ated compl i ance values complete w i t h  an 
explanat ion o f  any co r rec t i on  f a c t o r s  employed. 

Production Tes t i  ng 

Describe a l l  methods employed i n  d i r e c t  and i n d i r e c t  t e s t i n g  o f  
each model w i t h  respect  t o  t h i s  requirement. 

I f  any t e s t  used t o  moni tor  canp l i  ance i s  not a d i r e c t  r a d i a t i o n  
o r  e l e c t r i c a l  measurement such as a vol tage d i v ide r  o r  osci l loscope, 
exp la in .  why i t  i s  an accurate i n d i c a t i o n  o f  canpliance w i t h  t h i s  
requirement. 

Submit t h e  technical  data t h a t  suppor$s the  use o f  t he  t e s t  i n  b. 

Provide a copy o f  the d e t a i l e d  i n s t r u c t i o n s  f o r  performing each t e s t .  
Enclose i n  APPENDIX I. 



I d e n t i f y  each instrument(s) used f o r  the t e s t  b manufacturer and 

t h i s  instrument(s). 
I model number. Answer the questions i n  sect ion 01.0, PART 400 f o r  

For each t e s t  method i n  312.5(a), give the page nunber of  your deta i led 
ins t ruct ions f o r  performing the t e s t  where the re j ec t i on  l i m i t s  are 
specif ied. 

For each t e s t  method i n  312.5(a), provide sanple raw t e s t  data. 

I f  the actual canpli  ance value i s  calcul  ated from the raw t es t  data, 
provide a sanple o f  calculated compl i ance values complete w i t h  an 
expl anati on o f  any correct ion fac tors  employed. 

I f  you do not t e s t  100 percent of the produced models, answer the 
questions i n  sect ion 402.0, PART 400. 

312.6 Assembler Testing 

a-i. If t e s t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  312.5 w i t h  respect t o  assembler test ing.  Note: The information re- 
quested i n  312.6(d) ( i  .e., copy of deta i led ins t ruc t ions  f o r  performing 
each t e s t )  should have already been provided i n  APPENDIX B. 



313.0 AUTOMATIC EXPOSURE CONTROL LIMITS 

313.1 Requirement 

Ei ther the product of  peak x-ray tube potent ia l ,  current, and exposure time 
sha l l  be l im i t ed  t o  not more than 60 kWs per exposure or the product of  x- 
ray  tube current and exposure t ime sha l l  be l im i t ed  t o  not more than 600 
mAs per exposure except when the x-ray tube potent i  a1 i s  less than 50 kVp 
i n  which case the product of  x-ray tube current and exposure t ime sha l l  be 
l im i t ed  t o  not more than 2000 mAs per exposure (see lO20.3l(a)(3) ( i i i ) ) .  

This requirement i s  applicable t o  radiographic x-ray controls and high- 
voltage generators used i n  systems w i th  autanati c exposure controls. 
Simi lar  models of  a s ingle canponent type may be grouped fo r  presentation 
of t es t  resu l t s  applicable t o  t h i s  requirement when the technical basis f o r  
t h i s  groupin i s  c l ea r l y  s tared i n  the descr ipt ion o f  prototype t es t i ng  
(see 313.4(&. 

313.3 C r i t i c a l  Paraneters and "Worst Case" Conditions 

a. As a r e s u l t  o f  inherent inaccuracies of the t e s t  method and instrunen- 
tat ion,  r e j ec t i on  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  the  standard. 

b. To assure cunpliance w i t h  the  60 kWs, 600 mAs, o r  2000 mAs l i m i t s  
appl icable t o  t h i s  system, the t e s t  resu l t s  must include data f o r  
various canbi nations of  technique factors.  

313.4 Prototype Tes ti ng 

a. Describe the d i r ec t  t e s t  method (i.e., a d i r ec t  e l ec t r i ca l  measurement 
such as a voltage div ider,  osci 1 loscope, voltmeter or m i l  1 i anpere- 
second meter) employed i n  t es t i ng  and measuring each model w i t h  respect 
t o  t h i s  requirement. 

b. I d e n t i f y  the ins t runent (s)  used fo r  the t es t  by manufacturer and model 
number. Answer the questions i n  sect ion 401.0, PART 400 f o r  t h i s  
i nstrunent (s)  . 

c. Provide simple raw t e s t  data. 

d. I f  the actual canpli  ance value i s  calculated from the raw t e s t  data, 
provi  & a sample of calculated compliance values complete w i t h  an 
expl anati on of  any cor rect ion factors employed. 

313.5 Production Testing 

a. Describe a l l  methods employed i n  d i r ec t  and i nd i r ec t  t es t i ng  of 
each model wi th  respect t o  t h i s  requirement. 

b. If any t es t  used t o  monitor c m p l i  ance i s  not a d i r ec t  e l ec t r i ca l  
measurement such as a voltage div ider,  osci 1 loscope, voltmeter or 
m i  11 i anpere-second meter, expl a ln  why i t  i s  an accurate ind ica t ion  
of compliance w i th  t h l s  requirement. 

c. Submit the technical data t h a t  supports the use of the t e s t  i n  b. 



Provide a co of the detailed instruct ions f o r  performing each test.  
Enclose i n  A I$ ENOIX I. 

Iden t i f y  the instrunent(s) used f o r  each t e s t  by manufacturer and model 
nunber. Answer the questions i n  section 401.0, PART 400 for  t h i s  
i nstrunent (s) . 
For each tes t  method i n  313.5(a), give the page nunber of your detai led 
instruct ions f o r  performing the tes t  where the re ject ion l i m i t s  are 
specified. 

For each tes t  method i n  313.5(a), provide sanple raw tes t  data. 

I f  the actual compliance value i s  calculated from the raw tes t  data, 
provi & a sanpl e o f  cal cul ated compl i ance values compl ete w i  t h  an 
expl anati on of any correction factors employed. 

I f  you do not t es t  100 percent o f  the produced models, answer the 
questions i n  section 402.0, PART 400. 

313.6 Assembler Testing 

a-i. If tes t  instruct ions are provided t o  the assenbler, answer the questions 
i n  313.5 w i th  respect t o  assembler testing. Note: The information re- 
quested i n  313.6(d) ( i  .e., copy of detailed i nstructions for performing 
each tes t )  should have already been provided i n  APPENDIX B. 



314.0 AUTOMATIC EXPOSURE CONTROL MINIMJM EXPOSURE TIME 

314.1 Requirement 

When the x-ray tube po ten t ia l  i s  equal t o  or  greater than 50 kVp, the 
m i  nimun exposure time f o r  f i e l d  emission equipment ra ted  f o r  pulsed 
operation sha l l  be equal t o  or less  than a t ime i n t e r v a l  equivalent t o  two 
pulses, and the minimun exposure t ime f o r  a l l  other equipment s h a l l  be 
equal t o  or  less than 1/60 second o r  a t ime i n t e r v a l  required t o  de l i ve r  
5 M s ,  whichever i s  greater (see lO20.3l(a)(3) ( i i ) ) .  

314.2 A p p l i c a b i l i t y  

This requirement i s  appl icable t o  radiographic x-ray cont ro ls  and high- 
voltage generators used i n  systems w i t h  autanatic exposure contro ls.  
S imi la r  models of  a s ing le  component type may be grouped f o r  presentat ion 
of t e s t  r e s u l t s  appl icable t o  t h i s  requirement when the technical  basis 
f o r  t h i s  grouping i s  c l e a r l y  s ta ted  i n  the descr ip t ion  of prototype 
t e s t i n g  (see 314.4(a)). 

314.3 C r i t i c a l  Parameters and "Worst Case" Condit ions 

a. As a r e s u l t  o f  inherent inaccuracies of the t e s t  method and i n s t r u -  
mentation, r e j e c t i o n  1 im i  t s  fo r  any t e s t  must be s u f f i c i e n t l y  
r e s t r i c t i v e  t o  assure compliance w i t h  the standard. 

314.4 Prototype Test ing 

a. Describe the d i r e c t  t e s t  method (i.e., a d i r e c t  r a d i a t i o n  o r  e l e c t r i c a l  
measurement) employed i n  t e s t i n g  and measuring each model w i t h  respect  
t o  t h i s  requirement. 

b. I d e n t i f y  the  ins t runent (s )  used f o r  the  t e s t  by manufacturer and model 
number. Answer the questions i n  sect ion 401.0, PART 400 f o r  the  
i nstrunent (s). 

c. Provide sample raw t e s t  data. 

d. I f  the actual canpl i  ance value i s  calculated f r a n  the raw t e s t  data, 
prov i  de a sanpl e o f  ca l  cu l  ated compl i ance values complete w i  t h  an 
expl anati  on of any co r rec t ion  f a c t o r s  employed. 

314.5 Product i on Tes t i  ng 

a. Describe a l l  methods employed i n  d i r e c t  and i n d i r e c t  t e s t i n g  of 
each model w i t h  respect t o  t h i s  requirement. 

b. I f  any t e s t  used t o  monitor canpliance i s  not a d i r e c t  r a d i a t i o n  
or  e l e c t r i c a l  measurement, exp la in  why i t  i s  an accurate i n d i c a t i o n  
o f  canpli  ance w i t h  t h i s  requirement. 

c. Submit the technical  data t h a t  supports the use o f  the t e s t  i n  b. 

d. Provide a copy o f  the de ta i l ed  ins t ruc t ions  f o r  performing each tes t .  
Enclose i n  APPENDIX I. 

e. I d e n t i f y  the i nstrunent(s) used fo r  each t e s t  by manufacturer and 
model number. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  i nstrunent(s). 



f. For each t e s t  method i n  314.5(a), give the page number of your deta i led 
ins t ruct ions f o r  performing the t es t  where the re j ec t i on  l i m i t s  are 
specif ied. 

g. For each t e s t  method i n  314.5(a), provide smp le  raw t es t  data. 

h. I f  the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sanple o f  calculated cmpl iance values canplete wi th  an 
expl anati on of  any cor rect ion fac tors  empl oyed. 

i. If you do not t es t  100 percent of  the produced models, answer the 
questions i n  sect ion 402.0, PART 400. 

314.6 Assembler Testing 

a-i. If t e s t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  314.5 w i th  respect t o  assembler test ing.  Note: The information re- 
quested i n  314.6(d) (i.e., copy o f  deta i led ins t ruct ions f o r  performing 
each t e s t )  should have already been provided i n  APPENDIX 0. 



315.0 ILLUMINANCE OF LIGHT LOCALIZERS 

315.1 Requirement 

When a l i g h t  l o c a l i z e r  i s  used t o  def ine the perimeter o f  the x-ray f i e l d ,  
i t  s h a l l  provide an average i l l u m i n a t i o n  of not  less than 160 lux  (15 
footcandles) a t  100 centimeters or a t  the maximum SID whichever i s  less. 
The average i l l u m i n a t i o n  s h a l l  be based upon measurements made i n  the 
approximate center of  each quadrant o f  the l i g h t  f i e l d  (see 
1020.31(d)(2)( i i )  and ( f ) ( 4 ) ( i ) ) .  

315.2 Appl i cabi 1 i t y  

This requirement i s  appl i cab1 e t 9  any beam- 1 i m i  t i ng devices i n  a general 
purpose or other radiographic system tha t  uses a l i g h t  l o c a l i z e r  t o  def ine 
the perimeter o f  the x-ray f i e l d .  S imi la r  models o f  a s ing le  component 
type may be grouped f o r  presentation o f  t e s t  r e s u l t s  appl icable t o  t h i s  
requirement when the technical  basis f o r  t h i s  groupin i s  c l e a r l y  s ta ted 
i n  the descr ip t ion  of prototype t e s t i n g  (see 315.4(a) 

315.3 C r i t i c a l  Paraneters and "Worst CaseN Condit ions 

a. As a r e s u l t  o f  inherent inaccuracies of the t e s t  method and instrumen- 
ta t ion ,  r e j e c t i o n  l i m i t s  fo r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  the standard. 

315.4 Prototype Test ing 

a. Describe the d i r e c t  t e s t  method (i.e., one t h a t  ac tua l l y  measures 
i l l u m i n a t i o n )  employed i n  t e s t i n g  each model w i t h  respect t o  t h i s  
requirement . 

b. I d e n t i f y  the  i nstrunent(s) used f o r  the  t e s t  by manufacturer and model 
number. Answer the questions i n  sect ion 401.0, PART 400 f o r  t h i s  
i nstrunent(s). 

c. Provide sample raw t e s t  data. 

d. If the actual canpli  ance value i s  ca lcu la ted f ran  the raw t e s t  data, 
provide a s m p l  e o f  calculated compliance values complete w i t h  an 
expl anati  on of any cor rec t ion f a c t o r s  employed. 

315.5 Production Testing 

a. Describe a l l  methods employed i n  d i r e c t  and i n d i r e c t  t e s t i n g  of 
each model w i th  respect t o  t h i s  requirement. 

b. I f  any t e s t  used t o  monitor c m p l i  ance does not ac tua l l y  measure 
i l l m i n a t i o n ,  explain why i t  i s  an accurate i n d i c a t i o n  of compliance 
w i t h  t h i s  requirement. 

c. Subrni t the technical data tha t  supports the use of the t e s t  i n  b. 

d. Provide a copy of the deta i led  i n s t r u c t i o n s  f o r  performing each t e s t .  
Enclose i n  APPENDIX I. 

e. I d e n t i f y  the instrument(s) used fo r  each t e s t  by manufacturer and 
model number. Answer the questions i n  sect ion 401 .O, PART 400 for  
t h i s  i nstrunent(s). 



f. For the t e s t  method i n  315.5(a), g ive the page nunber o f  your de ta i l ed  
ins t ruc t ions  f o r  performing the t e s t  where the  r e j e c t i o n  1 i m i  t s  
are specif ied. 

g. For the t e s t  method i n  315.5(a), provide sample raw t e s t  data. 

h. I f  the actual compliance value i s  calculated from the raw t e s t  data, 
provide a simple o f  calculated compli ance values complete w i t h  an 
expl anati  on o f  any co r rec t ion  fac to rs  empl oyed. 

i . If  you do not t e s t  100 percent of  the produced model s, answer the  
questions i n  sect ion 402.0, PART 400. 

315.6 Assembl er  TestJ ng 

a-i. If t e s t  i ns t ruc t ions  are provided t o  the assembler, answer the questions 
i n  315.5 w i t h  respect t o  assembler tes t ing .  Note: The in format ion re-  
quested i n  315.6(d) (i .e., copy o f  de ta i l ed  ins t ruc t ions  f o r  performing 
each t e s t )  should have already been prov i  ded i n  APPENDIX B. 



316.0 ALIGNMENT OF VISUALLY DEFINED X-RAY FIELDS AND CONTRAST OF LIGHT DEFINED 
X-RAY FIELDS 

316.1 Requirement 

a. Visual f i e l d s  ( i nc lud ing  l i g h t  f i e l d s ) :  Means s h a l l  be provided f o r  
v i s u a l l y  def in ing the perimeter o f  the x-ray f i e l d  f o r  a l l  general 
purpose x-ray systems. The t o t a l  misaligrment o f  the edges o f  the 
v i s u a l l y  defined f i e l d  w i t h  the respect ive edges o f  the x-ray f i e l d  
along e i t h e r  the length  or width o f  the v i s u a l l y  def ined f i e l d  s h a l l  not 
exceed 2 percent o f  the distance from the source t o  the center o f  the 
v i s u a l l y  defined f i e l d  when the surface upon which i t appears i s  
perpendicular t o  the axis o f  the x-ray beam (see 1020.31(d)(Z)( i ) ) .  

b. L igh t  f i e l d s :  The edge o f  the l i g h t  f i e l d  a t  100 centimeters or  at the 
maximum SID, whichever i s  less, sha l l  have a contrast  r a t i o ,  corrected 
f o r  ambient l i gh t ing ,  of not  less than 4 i n  the case o f  beam-l imit ing 
devices desi gned f o r  use on s ta t ionary  general purpose equipment, 
and a contrast  r a t i o  o f  not  less  than 3 i n  the case o f  beam-l imit ing 
devices designed f o r  use on mobile general purpose and other rad io-  
graphic equipment (see lOZO.3l(d) ( Z ) ( i i i )  and ( f ) ( 4 )  ( i ) ) .  

316.2 Appl i cabi 1 i t y  

This requirement i s  appl icable t o  any beam-l imit ing device i n  a general 
purpose or other radiographic system tha t  uses a l i g h t  l o c a l i z e r  t o  
def ine the perimeter o f  the x-ray f i e l d .  S imi la r  models o f  a s i n g l e  
component type may be grouped f o r  presentation of t e s t  r e s u l t s  appl i cab le  
t o  t h i s  requirement when the technical  basis f o r  t h i s  grouping i s  c l e a r l y  
stated i n  the descr ip t ion  o f  prototype t e s t i n g  (see 316.4(a)). 

316.3 C r i t i c a l  Paruneters and "Worst Case" Conditions 

a. As a r e s u l t  o f  inherent  inaccuracies o f  the t e s t  method and instrumen- 
tat ion,  r e j e c t i o n  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  the standard. 

b. To assure compliance w i t h  the  requirement f o r  v i s u a l l y  de f in ing  the 
perimeter o f  the x-ray f i e l d ,  the t e s t  resu l t s  must inc lude data 
f o r  the range o f  SID's and image receptor sizes. 

316.4 Prototype Testing 

a. Describe the d i r e c t  t e s t  method (i.e., one tha t  ac tua l l y  measures 
alignment and the cont ras t  r a t i o )  employed i n  t e s t i n g  each model 
w i th  respect t o  t h i s  requirement. 

b. I d e n t i f y  the instrument(s) used f o r  the t e s t  by manufacturer and 
model number. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  instrument(s). 

c. Provide sample raw t e s t  data. 

d. I f  the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sample of  calculated compliance values complete w i t h  an 
expl anati on o f  any co r rec t ion  fac to rs  employed. 



316.5 Production Testing 

a. Describe a l l  methods employed i n  d i r ec t  and i n d i r e c t  t es t i ng  of  
each model wi th  respect t o  t h i s  requirement. 

b. I f  any t es t  used t o  monitor canpli  ance does not ac tua l l y  measure 
the a l i  rment and contrast ra t io ,  explain why i t  i s  an accurate 
i ndicat ? on of  canpli  ance w i th  t h i s  requirement. 

c. Submit the technical data tha t  supports the use o f  the t e s t  i n  b. 

d. Provide a copy o f  the deta i led i nstruct ions f o r  performing each tes t .  
Enclose i n  APPENDIX I. 

e. I d e n t i f y  the ins t runent (s)  used f o r  each t e s t  by manufacturer and 
model nunber. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  i nstrunent(s). 

f. For each t e s t  method i n  316.5(a), give the page nunber o f  your detai 1 ed 
i nstruct ions f o r  performing the t e s t  where the re j ec t i on  1 i m i  t s  
are specif ied. 

g. For each t e s t  method i n  316.5(a), provide sanple raw t es t  data. 

h. I f  the actual compliance value i s  calculated f r a n  the raw t e s t  data, 
provide a sanple o f  calculated canpli  ance values complete w i th  an 
expl anati on o f  any cor rect ion fac tors  employed. 

i. If you do not t es t  100 percent o f  the produced models, answer the  
questions i n  sect ion 402.0, PART 400. 

316.6 Assembler Testing 

a-i. If tes t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  316.5 w i th  respect t o  assembler tes t ing.  Note: The information re-  
quested i n  316.6(d) (i .e., copy o f  deta i led ins t ruct ions f o r  performing 
each t e s t )  should have already been provided i n  APPENDIX B. 



317.0 ALIGNMENT OF THE CENTER OF THE RADIOGRAPHIC X-RAY FIELD WITH THE CENTER OF 
THE IWGE RECEPTOR 

317.1 Requirement 

a. For stat ionary general purpose x-ray systems, the center of  the 
x-ray f i e l d  sha l l  a l i gn  w i th  the center of the image receptor t o  
w i th in  2 percent of  the S I D  (see 1020.31(e) ( l ) ( i ) ) .  

b. For other x-ray systems, the center o f  the x-ray f i e l d  sha l l  a l i gn  
w i t h  the center of  the image receptor t o  w i t h i n  2 percent o f  the  
S I D  unless means are provided t o  s ize and a l ign  the x-ray f i e l d  
such tha t  the x-ray f i e l d  at  the plane o f  the ima e receptor does 
not extend beyond any edge o f  the image receptor see 1020.31(f) (2)  
and (4 ) ) .  
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317.2 Appl i cabi l i t y  

This requirement i s  applicable t o  beam- 1 i m i  ti ng devices used i n  radiographic 
x-ray systems other than (a)  mobi le x-ray systems; (b )  systems f o r  spot 
f i lming; ( c )  systems intended so le l y  f o r  i ntraora l  image receptors; and (d)  
systems used so le ly  f o r  mmography. Simi 1 ar models of  a s ing le  component 
type may be grouped f o r  presentation of t es t  resu l t s  applicable t o  t h i s  
requirement when the technical basis f o r  t h i s  grouping i s  c l e a r l y  s ta ted 
i n  the descr ipt ion of  prototype tes t ing  (see 317.4(a)). 

317.3 C r i t i c a l  Parameters and "Worst Caseu Conditions 

a. As a r esu l t  o f  inherent inaccuracies o f  the . test  method and ins t rmen-  
ta t ion,  re jec t ion  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance wi th  the standard. 

b. To assure compliance w i th  the center ing requirement, the t e s t  r esu l t s  
must include data f o r  various combi nations o f  SIDs and image receptor 
sizes . 

317.4 Prototype Testing 

a. Describe the d i rec t  t es t  method ( i  .e., one that  actua l ly  compares 
the alignment of  the parameters i n  the requirement) employed i n  
t es t i ng  and measuring each model w l t h  respect t o  t h i s  requirement. 

b. I d e n t i f y  the instrurnent(s) used f o r  the t es t  by manufacturer and 
model number. Answer the questions i n  section 401.0, PART 400 f o r  
t h i s  i nstrument(s). 

c. Provide sample raw t es t  data. 

d. I f  the actual compliance value i s  calculated from the raw t es t  data, 
provide a sample of calculated compliance values complete w i th  all 
expl anation of any correct ion factors employed. 

317.5 Production Testing 

a. Describe a l l  methods employed i n  d i r ec t  and ind i rec t  tes t ing  oY 
each model wi th  respect t o  t h i s  requirement. 



If an t e s t  used t o  monitor compl i ance does not actual l y  compare 
the a 7 ignnent of the paraneters i n  the requirement, explain why 
i t  i s  an accurate ind ica t ion  of  compliance w i th  t h i s  requirement. 

Submit the technical data tha t  supports the use of  the t e s t  i n  b. 

Provide a copy o f  the deta i led ins t ruct ions f o r  performing each test .  
Enclose i n  APPENDIX I. 

I d e n t i f y  the instrunent(s)  used f o r  each t e s t  by manufacturer and 
model nunber. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  instrunent(s) .  

For each t e s t  method i n  317.5(a), g ive the page nunber o f  your deta i led 
ins t ruct ions for 'performing each t e s t  where the re j ec t i on  l i m i t s  
are specif ied. 

For each t e s t  method i n  317.5(a), provide sanple raw t e s t  data. 

If the actual canpli  ance value i s  calculated from the raw t e s t  data, 
provide a s a p l e  o f  calculated compliance values complete w i th  an 
explanation of any correct ion fac tors  employed. 

If you do not t e s t  100 percent of the produced models, answer the 
questions i n  section 402.0, PART 400. 

317.6 Assembler Test i  ng 

A-i. If t e s t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  317.5 w i t h  respect t o  assembler test ing.  Note: The information re- 
quested i n  3l7.6(d) (I .e., copy o f  deta i led ins t ruc t ions  for  performing 
each t es t )  should have already been provided i n  APPENDIX B. 



318.0 RADIOGRAPHIC X-RAY FIELD SIZE AND IMAGE RECEPTOR S I Z E  

318.1 Requirement 

a. General purpose s ta t i onary  x-ray systems: The beam-l imit ing device 
sha l l  numerical ly  i nd i ca te  the f i e l d  s ize  i n  the plane of the image 
receptor t o  which i t  i s  adjusted. Ind ica t ion  of f i e l d  s ize  dimensions 
and SID's s h a l l  be spec i f ied  i n  inches and/or centimeters and sha l l  
be such t h a t  aperture adjustments r e s u l t  i n  x-ray f i e l d  dimensions 
i n  the plane o f  the image receptor t h a t  correspond t o  those ind icated 
by the beam-l imit ing device t o  w i t h i n  2 percent o f  the S I D  when the 
beam axis i s  perpendicular t o  the plane o f  the image receptor (see 
1020 .31 (e ) ( l ) ( i i )  and ( i i i ) ) .  

b. Systems w i t h  p o s i t i v e  beam l i m i t a t i o n :  The x-ray f i e l d  s ize  i n  the 
plane o f  the image receptor, whether automati cal l y  or  manual l y  adjusted, 
s h a l l  be such t h a t  ne i ther  the length  nor the width o f  the x-ray 
f i e l d  d i f f e r s  from tha t  o f  the image receptor by greater than 3 percent 
o f  the SID and t h a t  the sun o f  the length  and width differences without 
regard t o  s ign be no greater than 4 percent of the SID when the equipment 
indicates t h a t  the beam axis i s  perpendicular t o  the plane of the 
image receptor (see lO20.3l(e) ( 2 )  ( i i  ) ) .  

318.2 A p p l i c a b i l i t y  

This requirement i s  appl i c a b l e  t o  beam-l im i  t i n g  devices and permanently 
mounted cassette holders t h a t  are used i n  s ta t i onary  general purpose 
systems. Simi l  ar models o f  a s i n g l e  component type may be grouped f o r  
presentat ion of  t e s t  r e s u l t s  appl icable t o  t h i s  requirement when the 
techn ica l  basis f o r  t h i s  grouping i s  c l e a r l y  stated i n  the descr ip t ion  
o f  prototype t e s t i n g  (see 318.4(a)). 

318.3 C r i t i c a l  Parameters and "Worst Case" Condit ions 

a. The t e s t  r e s u l t s  must inc lude data representat ive of each compatible 
combination o f  tube housing assembl i e s  and beam-1 i m i  t i n g  devices. 

b. As a r e s u l t  o f  inherent  inaccuracies o f  the t e s t  method and i n s t r u -  
mentation, r e j e c t i o n  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  
r e s t r i c t i v e  t o  assure compliance w i t h  the standard. 

c. To assure compliance w i t h  the p o s i t i v e  beam l i m i t a t i o n  requirements, 
the t e s t  r e s u l t s  must inc lude data f o r  (1) the hor izontal  and 
v e r t i c a l  ranges o f  SID's and image receptor sizes and (2 )  the 
+ l o0  range of angulat ion r e l a t i v e  t o  a l i n e  perpendicular t o  the - 
plane o f  the image receptor. 

d. Since the SID i s  used f o r  ca l cu la t i ng  the compliance values of t h i s  
requirement, the accuracy o f  the S I D  measurement must be ver i f ied .  

318.4 Prototype Test ing 

a. Describe the d i r e c t  t e s t  method (i.e., one tha t  ac tua l l y  compares 
the alignment o f  the parameters i n  the requirement) employed i n  
t e s t i n g  and measuring each model w i t h  respect t o  t h i s  requirement. 

b. I d e n t i f y  the i nstrument(s) used f o r  the t e s t  by manufacturer and 
model number. Answer the questions i n  sect ion 401 .O, PART 400 f o r  
t h i s  i nstrurnent ( s )  . 



c. Provide sample raw t e s t  data. 

d. If the actual canpli  ance value i s  calculated from the raw t es t  data, 
provide a s m p l  e o f  calcul  ated compl i ance values complete w i t h  an 
expl anation of  any correct ion fac tors  employed. 

318.5 Producti on Tes ti ng 

a. Describe a l l  methods employed i n  d i r ec t  and i nd i r ec t  t es t i ng  of 
each model w i th  respect t o  t h i s  requirement. 

b. If any t e s t  used t o  monitor canpliance does not ac tua l l y  compare 
the alignment of the parameters i n  the requirement, explain why 
i t  i s  an accurate ind ica t ion  o f  canpli  ance w i t h  t h i s  requirement. 

c. Submit the technical data tha t  supports the use o f  the t e s t  i n  b. 

d. Provide a copy of  the deta i led ins t ruc t ions  f o r  performing each test .  
Enclose i n  APPENDIX I. 

e. I d e n t i f y  the instrunent(s)  used f o r  each t es t  by manufacturer and 
model nunber. Answer the questions i n  sect ion 401.0, PART 400 for  
t h i s  i nstrunent(s). 

f. For each t e s t  method i n  318.5(a), g i  ve the page nunber of your deta i led 
ins t ruc t ions  f o r  performing the t e s t  where the re j ec t i on  l i m i t s  
are specif ied. 

g. For each t e s t  method i n  318.5(a), provide smp le  raw t e s t  data. 

h. I f  the actual compliance value i s  calculated f r a n  the raw t e s t  data, 
provide a smp le  of calculated canpli  ance values complete w i t h  an 
expl anati on o f  any cor rect ion fac tors  employed. 

i, If you do not t e s t  100 percent of  the produced models, answer the  
questions i n  sect1 on 402.0, PART 400. 

318.6 Assembler Testing 

a-i, If tes t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  318.5 wi th  respect t o  assembler tes t ing.  Note: The information re-  
quested i n  318.6(d) ( i  .@. , copy of detai l e d  ins t ruct ions f o r  per f  ormi ng 
each t es t )  should have already been provided i n  APPENDIX 8. 



X-RAY FIELD SIZE DETERMINATION FOR FIXED SIDIIWGE RECEPTOR SIZE RADIOGRAPHIC 
EQUIPENT 

Requirement 

Radiographic equipnent designed fo r  only one image receptor size at  a 
f i x e d  S I D  sha l l  be provided w i t h  means t o  1 i m i  t the f i e l d  a t  the plane 
of  the image receptor t o  dimensions no greater than those of  the image 
receptor, or sha l l  be provided w i t h  means t o  both s ize and a1 ign the 
x-ray f i e l d  such tha t  the x-ray f i e l d  a t  the plane of the  image receptor 
does not extend beyond any edge of the image receptor (see 1020.31 ( f  ) (2) ) . 
Appl i cabi 1 i t y  

This requirement i s  appl i cab1 e t o  bem-1 i m i  t i  ng devices. S i m i  1 ar models 
o f  a s ingle canponent type may be grouped for presentation o f  t e s t  r e s u l t s  
appl icab l  e t o  t h i s  requirement when the technical basis f o r  t h i s  grouping 
i s  c l ea r l y  stated i n  the descr ip t ion of prototype tes t ing  (see 319.4(a)). 

C r i t i c a l  Parameters and "Worst CaseN Conditions 

a. As a r esu l t  o f  inherent inaccuracies of the t e s t  method and instrunen- 
tat ion,  re jec t ion  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure canpliance wi th  the standard. 

Prototype Testing 

a. Describe the d i r ec t  t e s t  method (i.e., one tha t  ac tua l l y  compares 
the alignment of the paraneters i n  the requirement) employed i n  
tes t ing  and measuring each model w i th  respect t o  t h i s  requirement. 

b. I d e n t i f y  the instrunent(s)  used for  the t e s t  by manufacturer and 
model nunber. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  instrunent (s). 

c. Provide s a p l e  raw tes t  data. 

d. If the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sanple of calculated canpl i ance values complete w i th  an 
explanation of any correct ion fac tors  employed. 

Production Testing 

a. Describe a1 1 methods enpl oyed i n  d i r ec t  and i nd i r ec t  t es t i ng  o f  
each model w i th  respect t o  t h i s  requirement. 

b. If any t e s t  used t o  monitor compliance does not actua l ly  compare 
the aligrment of the paraneters i n  the requirement, explain why 
i t  i s  an accurate ind ica t ion  of compliance wi th  t h i s  requirement. 

c. Submit the technical data t h a t  supports the use of the t e s t  i n  b. 

d. Provide a the deta i led ins t ruct ions f o r  performing each t es t .  

e. I d e n t i f y  the instrunent(s)  used f o r  each t es t  by manufacturer and 
model nunber. Answer the questions i n  section 401.0, PART 400 f o r  
t h i s  i nstrunent (s). 



f. For each t e s t  method i n  319.5(a), g ive the page number of 
i n s t r u c t i o n s  f o r  performing the  t e s t  where the  r e j e c t i o n  
are speci f ied.  

g. For each t e s t  method i n  319.5(a), provide sanple raw t e s t  

h. I f  the actual compliance value i s  ca lcu la ted from the raw 

your det a i  1 ed 
i m i  t s  

data. 

t e s t  data, 
p rov i  de a sanple o f  ca lcu l  ated c m p l  i ance values complete w i t h  an 
expl  anat i on o f  any co r rec t i on  fac to rs  m p l  oyed. 

i. If you do not t e s t  100 percent o f  t he  produced models, answer t h e  
questions i n  sec t ion  402.0, PART 400. 

319.6 Assembler Test ing  

a- i .  I f  t e s t  i ns t ruc t i ons  are provided t o  the assembler, answer the  questions 
i n  319.5 w i t h  respect t o  assembler tes t i ng .  Note: The in format ion  r e -  
quested i n  319.6(d) ( i  .e., copy o f  de ta i l ed  i ns t ruc t i ons  f o r  performing 
each t e s t )  should have already been provided i n  APPENDIX B. 



320.0 ALIGNMENT OF THE X-RAY FIELD AND SPOT-FILM CASSETTE 

320.1 Requirement 

a. The t o t a l  misalignment of the edges o f  the x-ray f i e l d  w i t h  the 
respect ive edges of the selected p o r t i o n  of the image receptor along 
the length or width dimensions o f  the x-ray f i e l d  i n  the plane o f  
the image receptor, when adjusted f o r  f u l l  coverage of the selected 
por t i on  o f  the image receptor, sha l l  not exceed 3 percent of the 
S ID .  The sun without regard t o  s ign of the  misaligrment along any 
two orthogonal dimensions sha l l  not exceed 4 percent of the SID 
(see lO20.31(9) (2 ) ) .  

b. The center of the x-ray f i e l d  i n  the plane o f  the f i l m  sha l l  be al igned 
w i th  the center of the selected por t i on  o f  the f i l m  t o  w i th in  2 
percent of the S I D  (see lO20.31(9)(4)). 

320.2 Appl i cabi 1 i t y  

Thi s requirement i s appl i cab1 e t o  bean-1 i m i  ti ng devi ces and spot- f  i l m  
devices. S i m i l  ar models of a s ing le  component type may be grouped f o r  
presentation o f  t e s t  resu l t s  appl i cab le  t o  t h i s  requirement when the 
technical  basis fo r  t h i s  grouping i s  c l e a r l y  stated i n  the descr ip t ion 
of prototype t e s t i n g  (see 320.4(a)). 

320.3 C r i t i c a l  Paraneters and "Worst Case" Conditions 

a. The t e s t  resu l t s  must include data representat ive o f  each compatible 
canbi nat ion o f  bean-1 i m i  t i n g  devices and spot- f  i l m  devices. 

b. As a r e s u l t  o f  inherent inaccuracies of the t e s t  method and instrunen- 
ta t ion,  r e j e c t i o n  l i m i t s  for  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  the stahdard. 

c. To assure c m p l i  ance w i t h  the  spot- f  i l m  x-ray f i e l d  l i m i t a t i o n  requirement, 
the t e s t  resu l t s  must include data f o r  the range o f  SID's and appl icable 
spot- f  i l m  formats for  each image receptor size. 

320.4 Prototype Testing 

a. Describe the d i rec t  t e s t  method ( i  .e., one tha t  ac tua l l y  compares 
the a1 ignment of the paraneters i n  the requirement) employed i n  t e s t i n g  
and measuring each model w i th  respect t o  t h i s  requirement. 

b. I d e n t i f y  the instrument(s) used fo r  the t e s t  by manufacturers and 
model nunber. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  instrument(s). 

c. Provide sanple raw t e s t  data. 

d. I f  the actual compliance value i s  calculated from the raw t e s t  data, 
provide a sanple of calculated compliance values complete w i th  an 
expl anati  on o f  any cor rect ion fac tors  enpl oyed. 

320.5 Production Testing 

a. Describe a l l  methods enployed i n  d i r e c t  and i n d i r e c t  t e s t i n g  o f  
each model w i th  respect t o  t h i s  requirement. 



I f  an tes t  used t o  monitor compliance does not actually compare f the a ignnent of  the parmeters i n  the requirement, explain why 
i t  i s  an accurate indicat ion of compliance with t h i s  requirement. 

Submit the technical data tha t  supports the use of the t e s t  i n  b. 

Provide a copy of the detailed instructions f o r  performing each tes t  
Encl ose i n  APPENDIX I. 

Iden t i f y  the instrunent(s) used f o r  the t e s t  by manufacturers and 
model nunber. Answer the questions i n  section 401.0, PART 400 f o r  
t h i s  instrunent(s). 

For each tes t  method i n  320.5(a), give the page nunber of your detai led 
instructions f o r  performing the tes t  where the re ject ion 1 i m i  t s  
are specified. 

For each tes t  method i n  320.5(a), provide sample raw tes t  data. 

I f  the actual canpliance value i s  calculated f ran  the raw test  data, 
provi de a sap1  e o f  cal cul ated compl i ance values complete w i  t h  an 
expl anation of any correction factors employed. 

I f  you do not tes t  100 percent of the produced models, answer the 
questions i n  section 402.0, PART 400. 

320.6 ksanb l  er Testing 

ci. If test  instructions are provided t o  the assenbler, answer the questions 
i n  320.5 wi th respect t o  assembler testing. Note: The information re- 
quested i n  320.6(d) (i.e., copy o f  detailed instruct ions for performing 
each test )  should have a1 ready been provided i n  APPENDIX B. 



321.0 ALIGNMENT OF EDGES OF THE X-RAY FIELD WITH THE EDGES OF THE FLUOROSCOPIC 
IHAGE RECEPTOR 

321.1 Requirement 

For nonimage i ntens i f ied fluoroscopy, the x-ray f i e l d  sha l l  not extend 
beyond the v i s i b l e  area of  the image receptor. For image i n t ens i f i ed  
f l uoroscopy: 

a. The t o t a l  misal igrment of the edges of  the x-ray f i e l d  w i t h  the respective 
edges o f  the v i s i b l e  area of  the image receptor along any dimension 
of the v i sua l l y  defined f i e l d  i n  the plane o f  the image receptor 
sha l l  not exceed 3 percent of the SID. The sum, without regard 
t o  sign, of the misalignment along any two orthogonal dimensions 
in te rsec t ing  at the center of the v i s i b l e  area of the image receptor 
sha l l  not exceed 4 percent of the SID. 

b. For rectangular x-ray f i e l d s  used wi th  c i r cu l a r  image receptors, 
the er ror  i n  alignment sha l l  be determined along the length and width 
dimensions of  the x-ray f i e l d  tha t  pass through the center of  the 
v i s i b l e  area of the image receptor (see 1020.32(b) (2) ) .  

321.2 Appl i cabi 1 i t y  

This requirement i s  appl icab l  e t o  bean- l lmi t i  ng devices and image in tens i -  
f i ers. Simi l  ar models o f  a s ingle canponent type may be grouped f o r  
presentation of t es t  resu l t s  applicable t o  t h i s  requirement when the 
technical basis f o r  t h i s  grouping i s  c l ea r l y  stated i n  the descr ipt ion 
of prototype t es t i ng  (see 321.4(a)). 

321.3 C r i t i c a l  Paraneters and "Worst Caseu Conditions 

a. The t e s t  resu l t s  must include data representative of each compatible 
canbi nat ion o f  beam-limiting devices and image in tens i f i e rs .  

b. As a r e s u l t  o f  inherent inaccuracies of  the t e s t  method and instrunen- 
tat ion,  r e j ec t i on  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  the standard. 

c. To assure canpliance wi th  the f luoroscopic x-ray f i e l d  l i m i t a t i o n  
requirement, the t es t  resu l ts  must include data f o r  the range of SID1s 
and avai lable magnif icat ion modes tha t  r e s u l t  i n  d i f ferent  visual areas 
on the input phosphor of the image i n t ens i f i e r .  

321.4 Prototype Testing 

a. Describe the d i rec t  t e s t  method (i.e., one tha t  ac tua l l y  compares the 
aligrment of the paraneters i n  the requirement) employed i n  tes t ing  and 
measuring each model wi th  respect t o  t h i s  requirement. 

b. I d e n t i f y  the instrunent(s)  used fo r  the t es t  by manufacturer and model 
number. Answer the questions i n  sect ion 401.0, PART 400 f o r  t h i s  
i nstrunent (s)  . 

c. Provide sample raw t e s t  data. 

d. I f  the actual canpli  ance value i s  calculated from the  raw t es t  data, 
provide a sanpl e of  calcul  ated compl i ance values complete wi th  an 
expl anation of any c ~ r r e c t i o n  fac tors  employed. 



321.5 Production Testing 

a. Describe a l l  methods employed i n  d i r ec t  and i nd i r ec t  tes t ing  of 
each model w i th  respect t o  t h i s  requirement. 

b. I f  any t es t  used t o  monitor canpliance does not ac tua l l y  measure 
and compare the a1 igment  of the paraneters i n  the requirement, 
explain why i t  i s  an accurate ind ica t ion  of  canpliance w i th  t h i s  
requirement. 

c. Submit the technical data t ha t  supports the use of the t e s t  i n  b. 

d. Provide a copy o f  the det a i  1 ed 
Enclose i n  APPENDIX I. 

inst ruct ions f o r  performing the test .  

e. I d e n t i f y  the instrunent(s)  used 
model nunber. Answer the quest 
t h i s  instrunent(s) .  

f o r  each t e s t  by manufacturer and 
ions i n  sect ion 401.0, PART 400 f o r  

f. For each t e s t  method i n  321.5(a), give the page nunber of your deta i led 
ins t ruct ions f o r  performing the t e s t  where the re j ec t i on  l i m i t s  are 
specif ied. 

g. For each t e s t  method i n  321.5(a), provide sanple raw t e s t  data. 

h. If the actual canpli  ance value i s  calculated fran the raw t e s t  data, 
provide a sanple o f  calculated compl i ance values complete w i t h  an 
expl anation of  any correct ion fac tors  employed. 

i. If you do not t e s t  100 percent of the produced models, answer the 
questions i n  sect ion 402.0, PART 400. 

321.6 Assembl er Tes t i  ng 

a-i. If t e s t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  321.5 w i t h  respect t o  assembler test ing.  Note: The Information re- 
quested i n  321.6(d) ( i  .e., copy o f  deta i led ins t ruct ions f o r  performing 
each t es t )  should have already been provided i n  APPENDIX B. 



322.0 X-RAY FIELD SIZE DETERMINATION FOR DENTAL EQUIPMENT USING INTRAORAL 
IMAGE RECEPTORS 

322.1 Requirement 

Radiographic equipment designed f o r  use wi th  an i n t rao ra l  image receptor 
s h a l l  be provided w i t h  means t o  l i m i t  the x-ray beam such tha t :  

a. If the minimun source-to-skin distance (SSD) i s  18 centimeters o r  
more, the x-ray f i e l d  a t  the minimun SSD sha l l  be containable i n  
a c i r c l e  having a diameter o f  no more than 7 centimeters; o r  

b. I f  the minimun SSD i s  less than 18 centimeters, the x-ray f i e l d  a t  
the minimum SSD sha l l  be containable i n  a c i r c l e  having a diameter 
of  no more than 6 centimeters (see 1020 .31 ( f ) ( l ) ( i )  and ( i i ) ) .  

This requirement i s  appl icable t o  beam-1 imi ti ng devices. Simi 1 ar models 
o f  a s ing le  component type may be grouped fo r  presentat ion o f  t e s t  r e s u l t s  
appl icable t o  t h i s  requirement when the technical basis f o r  t h i s  grouping 
i s  c l e a r l y  stated i n  the descr ip t ion  o f  prototype t e s t i n g  (see 322.4(a)). 

322.3 C r i t i c a l  Parameters and "Worst Case" Conditions 

a. As a r e s u l t  o f  inherent  inaccuracies o f  the t e s t  method and i nstrunen- 
ta t i on ,  r e j e c t i o n  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  the standard. 

322.4 Prototype Test ing 

a. Describe the d i r e c t  t e s t  method (i.e., one tha t  a c t u a l l y  compares 
the alignment o f  the parameters i n  the requirement) employed i n  
t e s t i n g  and measuring each model w i t h  respect t o  t h i s  requirement. 

b. I d e n t i f y  the instrument(s) used f o r  the t e s t  by manufacturer and 
model number. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  instrument(s). 

c. Provide sample raw t e s t  data. 

d. I f  the actual compliance value i s  calculated from the raw t e s t  data, 
provi  de a sample o f  ca lcu l  ated compl i ance values complete w i th  an 
expl anati on o f  any cor rec t ion fac to rs  enpl oyed. 

322.5 Production Test ing 

a. Describe a l l  methods employed i n  d i r e c t  and i n d i r e c t  t e s t i n g  of  
each model w i t h  respect t o  t h i s  requi  r m e n t .  

b. If any t e s t  used t o  monitor compliance does not ac tua l l y  compare 
the a l i g m e n t  o f  the parameters i n  the requirement, expla in why 
i t  i s  an accurate i nd ica t ion  o f  compliance w i th  t h i s  requirement. 

c. Submit the technical  data t h a t  supports the use o f  the t e s t  i n  b. 

d. Provide a copy o f  the de ta i l ed  ins t ruc t ions  f o r  performing the tes t .  
Enclose i n  APPENDIX I. 



I d e n t i f y  the instrunent(s)  used f o r  each t e s t  by manufacturer and 
model number. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  instrument (s) .  

For each t es t  method i n  322.5(a), give the page nunber of your deta i led 
ins t ruct ions f o r  performing the t e s t  where the re j ec t i on  1 im i ts  
are specif ied. 

For each t e s t  method i n  322.5(a), provide sanple raw t e s t  data. 

If the actual canpli  ance value i s  calculated f r a n  the raw t es t  data, 
provide a sample o f  calculated compliance values complete w i t h  an 
explanation o f  any correct ion fac tors  employed. 

If you do not t es t  100 percent o f  the produced models, answer the 
questions i n  secion 402.0, PART 400. 

322.6 Assembl er Test i  ng 

a-i. If t e s t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  322.5 w i t h  respect t o  assembler test ing.  Note: The information re- 
quested i n  322.64d) ( i  .e., copy o f  deta i led ins t ruc t ions  f or performing 
each t e s t )  should have already been provided i n  APPENDIX B. 



323.0 X-RAY FIELD SIZE DETERMINATION FOR -GRAPHIC EQUIPMENT 

323.1 Requirement 

Mmographic  equipnent sha l l  be provided w i t h  means t o  l i m i t  the useful 
bean such t ha t  the x-ray f i e l d  at  the plane o f  the image receptor does 
not extend beyond any edge of the image receptor at  any designated SID 
except the edge of the image receptor designed t o  be adjacent t o  the  
chest wal l  where the x-ray f i e l d  may not extend beyond t h i s  edge by more 
than 2 percent o f  the  SID. Permanent, c l e a r l y  l e g i b l e  markings sha l l  
ind icate  the image receptor s ize and maximun SID f o r  which each aperture 
i s  designed (see lOZO.3l(f)(3)). 

323.2 Appl i cabi 1 i t y  

This requirement i s  applicable t o  beam-limi t i n g  devices. Simi lar  models 
of a s ing le  component type may be grouped f o r  presentation of  t e s t  resu l t s  
applicable t o  t h i s  requirement when the  technical  basis f o r  t h i s  grouping 
i s  c l ea r l y  s ta ted i n  the descr ipt ion o f  prototype t es t i ng  (see 323.4(a)). 

323.3 C r i t i c a l  Paraneters and "Worst Case" Conditions 

a. As a r e s u l t  o f  inherent inaccuracies of the t e s t  method and instrunen- 
tat ion,  r e j ec t i on  l i m i t s  for  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i th  the standard. 

b. The t e s t  r esu l t s  must include data fo r  each aperture size a t  t he  
maximun designated SID. 

c. Since the SID i s  used for ca lcu la t ing the  compliance values of t h i s  
requirement, the accuracy of the SID measurement must be ver i f i ed .  

323.4 Prototype Test ing 

a. Describe the d i r ec t  t e s t  method (i .e., one tha t  actua l ly  compares 
the a l i gmen t  of the paraneters i n  the requirement) employed i n  
t e s t i  ng and measuring each model w i th  respect t o  t h i s  requirement. 

b. I d e n t i f y  the  ins t runent (s)  used fo r  the  t e s t  by manufacturer and 
model nunber. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  i nstrunent(s). 

\ 

c. Provide sample raw t e s t  data. 

d. If the actual canpli  ance value i s  calculated f r a n  the raw t es t  data, 
provide a s m p l  e of calcul  ated compl i ance values complete w i t h  an 
explanation o f  any correct ion fac tors  employed. 

323.5 ProductSon Testing 

a. Describe a l l  methods employed i n  d i r ec t  and i nd i r ec t  tes t ing  o f  
each model w i th  respect t o  t h i  s requirement. 

b. If any t es t  used t o  monitor canpli  ance does not ac tua l l y  canpare 
the a1 ignment of  the parmeters I n  the requirement, explain why 
i t  i s  an accurate ind ica t ion  of  canpliance wi th  t h i s  requirement. 

c. Submit the technical  data that  supports the use o f  the t e s t  i n  b. 



d. Provide a co o f  the de ta i l ed  ins t ruc t ions  f o r  performing the tes t .  
Encl ose i n  A ~ ~ E H D I X  I. 

e. I d e n t i f y  the ins t runent (s )  used f o r  each t e s t  by manufacturer and 
model nunber. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  instrunent(s) .  

f. For each t e s t  method i n  323.5(a), g ive the page nunber o f  your de ta i l ed  
ins t ruc t ions  f o r  performing the t e s t  where the r e j e c t i o n  l i m i t s  
are specif ied. 

g. For each t e s t  method i n  323.5(a), provide sanple raw t e s t  data. 

h. I f the a c t u ~ l  canpl i  ance value i s  calculated f ran  the  raw t e s t  data, 
provide a sanple o f  ca lcu la ted compl i ance values complete w i t h  an 
expl anation of  any cor rec t ion fac to rs  employed. 

i . If you do not t e s t  100 percent of the produced models, answer the 
questions i n  sect ion 402.0, PART 400. 

323.6 Assembl er Test i  ng 

a-i. If t e s t  i ns t ruc t ions  are provided t o  the assembler, answer the questions 
i n  323.5 w i t h  respect t o  assembler test ing.  Note: The informat ion re-  
quested i n  323.6(d) ( i  .e., copy of de ta i l ed  ins t ruc t ions  f o r  performing 
each t e s t )  should have already been provided i n  APPENDIX B. 



324.0 X-RAY FIELD SIZE DETERMINATION FOR RADIOGRAPHIC EQUIPMENT NOT LISTED 
I N  318.0, 319.0, 320.0, 321.0, 322.0, o r  323.0 

324.1 Requirement 

Radiographic x-ray systems other  than: (a )  s ta t i ona ry  general purpose 
systems; (b )  systems designed fo r  one image receptor s i ze  and SID; ( c )  
spot - f  i l m  devices; (d )  mobi le equipment; and (e )  equipment designed 
f o r  use w i t h  i n t r a o r a l  image receptors s h a l l  be provided w i t h  means 
t o  l i m i t  t he  x-ray bean such t h a t  when the  ax is  o f  t h e  x-ray beam i s  
perpendicular  t o  the  plane o f  the image receptor, the  dimensions o f  
t he  x-ray f i e l d  s h a l l  not  exceed the  corresponding dimensions o f  t he  
ima e receptor  by more than 2 percent of the SID, or s h a l l  be provided 
w i t !  means t o  both s i r e  and a l i g n  the  x-ray f i e l d  such t h a t  the  x-ray 
f i e l d  a t  the plane o f  the image receptor  does not extend beyond any 
edge o f  the  image receptor  (see 1020.31 ( f )  ( 4 ) ) .  

324.2 A p p l i c a b i l i t y  

Th is  requirement i s  app l icab le  t o  beam-1 imi  t i n g  devices. Simi 1 ar models 
o f  a s i n g l e  component type may be grouped f o r  presentai ton o f  t e s t  r e s u l t s  
app l icab le  t o  t h i s  requirement when the  techn ica l  basis f o r  t h i s  
i s  c l e a r l y  s ta ted  i n  the  desc r i p t i on  o f  prototype t e s t i n g  (see 32 

324.3 C r i t i c a l  Parameters and "Worst Case" Condit ions 

a. As a r e s u l t  o f  inherent  inaccuracies o f  t he  t e s t  method and instrumen- 
ta t ion ,  r e j e c t i o n  l i m i t s  f o r  any t e s t  must be s u f f i c i e n t l y  r e s t r i c t i v e  
t o  assure compliance w i t h  t he  standard. 

b. The t e s t  r e s u l t s  must inc lude data f o r  each aperture size. 

c. Since the SID i s  used f o r  c a l c u l a t i n g  the  compliance values o f  t h i s  
requirement, the  accuracy o f  t he  SID measurement must be v e r i f i e d .  

324.4 Prototype Test i  ng 

a. Describe the  d i r e c t  t e s t  method ( i  .e., one t h a t  a c t u a l l y  compares. 
the alignment o f  the parameters i n  the requirement) employed i n  
t e s t i n g  and measuring each model w i t h  respect  t o  t h i s  requirement. 

b. I d e n t i f y  the  instrument(s)  used f o r  the t e s t  by manufacturer and 
model number. Answer the  questions i n  sec t ion  401.0, PART 400 f o r  
t h i s  inst rument(s) .  

c. Provide sample raw t e s t  data. 

d. If the actual compliance value i s  ca lcu la ted  from the raw t e s t  data, 
provide a sample of ca l cu l  ated compliance values complete w i t h  an 
expl anati  on o f  any co r rec t i on  fac to rs  employed. 

324.5 Production Test ing 

a. Describe a l l  methods employed i n  d i r e c t  and i n d i r e c t  t e s t i n g  of 
each model w i t h  respect t o  t h i s  requirement. 

b. I f  any t e s t  used t o  moni tor  compliance does not a c t u a l l y  compare 
the alignment o f  the parameters i n  the requirement, exp la in  why 
i t  i s  an accurate i n d i c a t i o n  o f  compliance w i t h  t h i s  requirement. 



c. Submit the technical data that  supports the use of the tes t  i n  b. 

d. Provide a copy of the detailed instruct ions f o r  performing the test.  
Enclose i n  APPENDIX I. 

e. Iaen t i f y  the instrunent(s) used f o r  each tes t  by manufacturer and 
model nunber. Answer the questions i n  section 401.0, PART 400 f o r  
t h i s  i nstrunent (s) . 

f. For each tes t  method i n  324.5(a), give the page nunber o f  your detai led 
instruct ions f o r  performing the tes t  where the re jec t ion  l i m i t s  are 
specified. 

g. For each tes t  method i n  324.5(a), provide sanple raw tes t  data. 

h. I f  the actual compliance value i s  calculated from the raw tes t  data, 
provide a smple of calcul ated canpli ance values complete with an 
expl anat i on of any correct i  on factors empl oyed. 

i. If you do not t es t  100 percent of the produced models, answer the 
questions i n  section 402.0, PART 400. 

324.6 Assembler Testing 

a-i. If tes t  instruct ions are provided t o  the assembler, answer the questions 
i n  324.5 with respect t o  assembler testing. Note: The information re- 
quested i n  324.6(d) (1 .e., copy of  detai led instruct ions f o r  perf ormi ng 
each tes t )  should have already been provided i n  APPENDIX 8. 



325.0 TRANSMISSION LIMIT FOR IMAGE RECEPTOR SUPPORT DEVICES FOR MUMGRAPHIC 
X-RAY SYSTEMS 

325.1 Requirement 

The transmission of the primary bean through any image receptor support 
provided w i th  the mmographic  x-ray system shal l  be l i m i t e d  such tha t  
the exposure 5 centimeters f ran any accessible surface beyond the plane 
o f  the image receptor supporting device does not exceed 0.1 m i  11 iroentgen 
f o r  each ac t i va t ion  of the tube (see 1020.31(1)). 

325.2 Appl i cabi 1 i t y  

This requirement i s  applicable t o  mmographic  image receptor support ing 
devices. Simi lar  models of a s ing le  component type may be grouped f o r  
presentation o f  tes t  resu l ts  appl icable t o  t h i s  requirement when the  
technical  basis f o r  t h i s  grouping i s  c l e a r l y  stated i n  the descr ipt ion 
of prototype tes t ing  (see 325.4(a) ). 

325.3 C r i  ti cal  Parmeters imd "Worst Casen Conditions 

a. As a r esu l t  of inherent inaccuracies of the t es t  method and i nstrunen- 
ta t ion,  re jec t ion  l i m i t s  f o r  any t e s t  must be su f f i c i en t l y  r e s t r i c t i v e  
t o  assure canpli  ance w i th  the standard. 

325.4 Prototype Tes ti ng 

a. Describe the  d i r ec t  t e s t  method (i .e., one tha t  ac tua l l y  measures 
x rad ia t ion )  employed i n  t e s t i n g  and measuring each model w i th  respect 
t o  t h l s  requirenent. 

b. Iden t i f y  the instrunent(s)  used f o r  the t e s t  by manufacturer and 
model nunber. Answer the questions i n  sect ion 401.0, PART 400 f o r  
t h i s  instrunent (s). 

c. Provide sanple raw tes t  data. 

d. I f  the actual compliance value l s  calculated f r an  the raw t e s t  data, 
provide a sanple of calculated compliance values canplete w i t h  an 
expl anati on of any correct ion fac tors  enpl oyed. 

325.5 Production Testing 

a. Describe a l l  methods enployed i n  d i r ec t  and ind i rec t  t es t i ng  of 
each model w l th  respect t o  t h l s  requl  rement. 

b. If any t e s t  used t o  monitor compl i ance does not actua l ly  measure 
x radiat ion,  explain why i t  i s  an accurate ind icat ion of  canpli  ance 
w i t h  t h i s  requirement. 

c. Submit the technical data t ha t  supports the use of the t e s t  i n  b. 

d. Provide a cop of the deta i led ins t ruct ions f o r  performing the tes t .  I Enclose i n AP ENDIX . -  - I .  

e. I d e n t i f y  the instrunent(s)  used f o r  the t e s t  by manufacturer and 
model nunber. Answer the questlons i n  section 401.0, PART 400 for  
t h i s  i nstrunent(s). 



f. For each t e s t  method i n  325.5(a), give the page nunber of  
i ns t ruc t ions  f o r  performing the t es t  where the re j ec t i on  
are specified. 

g. For each t e s t  method i n  325.5(a), provide sanple raw t e s t  

your det a i  1 ed 
i m i  t s  

data. 

h. If the actual compliance value i s  calculated from the raw t e s t  data, 
provi  de a sanple o f  ca lcu l  ated canpli  ance values complete w i th  an 
explanation o f  any cor rect ion fac tors  employed. 

i. If you do not t es t  100 percent o f  the produced models, answer the  
questions i n  sect ion 402.0, PART 400. 

325.6 Assembl er  Testing 

a-i. If t e s t  ins t ruct ions are provided t o  the assembler, answer the questions 
i n  325.5 wi th  respect t o  assembler test ing.  Note: The informat ion re- 
quested i n  325.6(d) ( i  .e., copy o f  deta i led ins t ruct ions f o r  performing 
each t e s t )  should have already been provided i n  APPENDIX B. 



PART 400 - COMMON ASPECTS 

401.1 Radi a t i  on Measurement 

a. Describe each r a d i a t i o n  measurement instrunent tha t  you r e f e r  t o  i n  
PART 300, g i  v i  ng the f o l l  owi ng: manufacturer and model nunber i f  the 
i nstrunent i s  comnerci a1 l y  avai 1 able; type o f  i nstrunent; precision; 
accuracy; response time; energy dependence; angul ar response; exposure 
r a t e  dependence; ranges; and e f f e c t i v e  measurement area. 

b. Describe the procedures used f o r  c a l i b r a t i o n  of each i nstrunent 
including the i nterval  of time between ca l ib ra t ions.  

c. How do you assure proper day-to-day operation o f  each ins t runent? 

401.2 I l luminance and Contrast Measurement 

a. Describe each il l u n i  nance and/or contrast  measurement instrunent tha t  
you r e f e r  t o  i n  PART 300, g iv ing t h e  fo l lowing:  manufacturer and 
model number i f  the instrunent i s  c m e r c i  a1 l y  ava i l  able; type o f  
measuring i nstrunent; prec i  sion; accuracy; and ranges. 

b. Describe the procedures used f o r  c a l i b r a t i o n  o f  each instrunent 
inc lud ing the i nterva l  of time between ca l ib ra t ions.  

c. How do you assure proper day-to-day operation o f  each instrunent? 

401.3 E l e c t r i c a l  Measurement 

Describe each e l e c t r i c a l  measurement i nstrunent tha t  you r e f e r r e d  t o  i n  
PART 300, g i  v i  ng the  f 01 1 owing: type o f  i nstrunent; manufacturer 
and model nunber i f  the instrunent i s  commercially avai lable; ra ted  
accuracy; precision; ranges; and response time. I f  any nunber o f  
c m e r c i  a l l y  ava i l  able instrunents w i t h  c e r t a i n  basic charac te r i s t i cs  
may be used, i t  i s  s u f f i c i e n t  t o  s t a t e  the  minimun accuracy, precis ion,  
ranges, response time, and so fo r th ,  o f  the class of instrunents tha t  
w i l l  be used. If any instrunent i s  unique or o f  special manufacture 
then the manufacturer and model nunber should be stated. 

Describe the procedures used f o r  ca l  i bra t ion  of each i nstrunent 
including the in te rva l  of t ime between ca l ib ra t ions.  

Show where each i nstrunent 1 i s t e d  i n  401.3(a) i s  connected dur ing 
tes t ing  wi th  the use o f  a schematic diagran. 

401.4 Other Measurement 

a. Describe each measurement instrunent (other than radiat ion,  il l u n i  nance 
and contrast, or e l e c t r i c a l  ) t ha t  you r e f e r  t o  i n  PART 300, g i v i n  the 4 fo l lowing:  type o f  instrunent; manufacturer and model nunber i f  t e 
i nstrunent i s  c m e r c i  a1 l y  avai lable; ra ted accuracy; precision; and 
ranges. I f  any nunber o f  commercially ava i lab le  instrunents w i t h  
cer ta in  basic character is t ics  may be used, i t  i s  suf f ic ient  t o  s t a t e  the 
m i  nimun accuracy, precis ion ranges, and so for th ,  of the class o f  
instrunents tha t  w i l l  be used. I f  any instrunent i s  unique or o f  



speci a1 manufacture, however, then the manufacturer and model nunber 
number should be stated. 

b. Describe the procedurhs used f o r  ca l ib ra t ion  o f  each instrunent 
inc lud ing the i nterval  of  time between cal ibrat ions.  

402.0 SAMPLING 

a. Describe the  sanpling plan used and provide the paraneters o f  the  
plan (e.g., l o t  size, sanple size, r e j ec t i on  c r i te r ion ) .  

b. Describe the procedure used f o r  se lect ing the sanple and ind ica te  
how randomness i s  assured. 

c. Describe the act ion taken i f  the sanpling plan leads t o  a r e j ec t i on  
decision. 
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