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PREPACE 

C-yon tlir i ugges im of the secretarirs of the Internationnl 
S;nfrry Committee. Dr. G. W. C. Iiaye nnd Dr. Stanley 3IeI- 
1-ilk. the Advisory Comniittee 011 S - R a y  and Radium Pro- 
tection was formed in  t h e  United States for the purpose of 
i~repuring a unifieJ set of snfety reconimendations. I n  order 
to h i - e  3 cominittee not too cumberi-onie and yet thoroughly 
repre:eutatire of the :eyer31 phases of the art, tTi-0 niernhers 
i r e y e  appointed by each radiological society. two by the man- 
ufacturers of X-ray equipment, and one by the Medical 
.iasclation. The presidents of tlie radiological societies 
r e re  each asked to appoint one phj-sicist and one radiologist. 
The members representing the manufacturers irere selected 
L\; tlie manufacturers through nomination and ballot. 

The fo l lo i~ ing  members conipose the conimittee: 

S t o i , d n r d s :  
RPi,)Tse?iliiiy I n l ~ n ~ ~ ~ f i o ? i ~ l  9"fClg Cu,,luliftce orrid S u i i 0 7 , u l  Derrus  of 

LAL-RISIOS S. TIYLUII. 
R(presc?i t lng hrierirart RGrlliycii Ril l  Eoeiciu: 

H. I(. I'nz'ro.%r. 31. D.. rnirrrsity of I'en118rl~-allia N u s i ~ i t n l .  
J ,  L. TI'EATHERWAI. I'hysiciat, I'hiladelpliiu General IKwltit2l. 

RFyrrlr,iti,ig Rodioiuy,cal Pueicill 01 SOrfh d?nt~'icN: 
R. R.  SEWELL, I f ,  D.. Stmiford C!ii\lt.rPitJ. Hosi,itxl. 
G, F I I L L I .  lihyzicist, Ilemoriol Hasl~itol. 

R ? j A e n i i n g  the . ~ I P I C I V C I I I I  llrdicnl .ia*GC'infiG!i: 
~ Y . A T C I S  C.~XTER ~VOOD,  8t. Luke8 Hosr,ilal. Sew Tori;. S. Y, 

R F I ~  I rn tiny S - r ' u i ~  f'qu ipni cn t 
X. D. ~:OOLII)LE. nS8uCiate General 

Ekctric Co. 

l~'"dDgm, ICs. 
\I' S. K'ERSER. secretary uf I ~ e l l e ~ l ~ u e t t  N e ~ ~ u f s c t u r i ~ ~ g  I:"., 

The committee recognizes thn t  future derelopment of the 
art  mar require changes in these reconimendations. Since 
the esistence of tlie committee is not permanent, it recom- 
Inends that an77 future changes of these proposals be.made b 
the Sational Bureau of Standards after consultat~on a i t  
proper and recognized committees. 

z 
The fdlorring are the recommendations uf the committee : 

. .  ( 1  
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X-RAY PROTECTION 
3y Lauriston S. Taylor 

I_ 

I. PROTECTION FROM X RAYS 
1 .  GZXERAL RECOMMENDATIONS 

A. DEFINITIONS 

1.01. Tl~rougl~nut  these recommendatioi~s the n-orcl " slid1 " 
i aused  t.o indicate necessary requirements, while the v o r c l ~  
'* sliould " indicates advisory requirements t o  be applied 
when possible. 

1.02. The " l ead  equileleiit '. of n protective innterinl ii 
defined as the tliichiess of lead d i c l i  will have the s m e  true 
absorption for  n given S-ray beam 8% the 1)rotectii.e innterial. 

1.03. The .' protection coefficient .' of a protectir-e mntrri+ 
is tlie ratio of tlie thick1iei.s of ]en$ to  the thickness of tlic 
mnterial which nbsorbs n given X-wy bcniii to the suiie 
extent. 

1.04. I n  expressing the protection coefficient the S - r a y  
i-oltage nt  which tlie ~iieasorement is mode :ha11 be given for  
al l  niatrrials o~ving their liigoh,ahsoptire p o w r  to  other than 
lead content. For deterni~mng the lirotcction roeficielit 
either a photographic substitution OP iunizntiun suL~titution 
method, n-hich tnkee the true nbsorptioii into considerntioii. 
slinll be meJ. 

urpose of specifying high-tension spark- 

needle point spaik-gap distance for peak i-oltagee 1111 to 300 
kv. (iG0 niin. atmosphere lirccsure a n d  ?03 C.) 

1.05. For the 
o\-er distnnces. t Y le following table gives the n p p r o s ~ i m n t ~  

1 
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1.06. The term “direct radiation ‘‘ shall include all radia- 
tion other than the useful beain emanating from the X-ray 
tube anode or the inside of a tube or tube container. The 
I‘ iisef~il beam ‘’ of X rays shall include that part  of the 
radiation used in esaniination or treatment. The term 
.‘ scattered radiation ” shall refer to the secondary radiation 
from the patient and any parts of the room or apparatus. 

8. ROOMS FOR %RAY APPARhTUS 

1.Oi. X-ray and control rooms shall be so located as to 
avoid dampness and to  proride ventilation and light. Thk 
requires that,  in general, such rooms be on or nbore the 
ground floor. All rooins should be decorated in light colors. 
1.03. Forced ventilation should be provided to  remove 

nitrous gases and ozone from all  rooms OCCII ied by patient5 
or operators. This ventilation should be sue$ that fresh air 
enters the room a t  or near the floor, and that stcle a i r  is 
~ e ~ n o ~ d  near the cei!ing at the opposite side of the room. 

1.09. R o o m  containing high-tension generato:$. d l  tube 
jnclorures or ot,her places d i e r e  high tension is present shall 
be provided r i t h  suction ventilation to remove nitrous or 
other gasev. ~. 

. .  
. .  . .  

. .  . . . . . . .  
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1.10. d l 1  X-ray roonis (escept for dental rediogmp!iy) 
or booths shall be lined throughout with sheet lead or equim- 
lent material of nssured quality, uniformity, and perma- 
nencr, care bein taken that  there be complete overlappin 
of all joints. "!Protective plasters " and lead rubber ival 
board nre considered to  be unsatisfactory for providing 
protection esceediiig 1 mm. lend equiralent. 

1.11. Protective lead corerinns for X-ray rooms nnd booths 
shall not be perforated by nai7 holes, etc., unless such holes 
are ade uately covered mth lend. 

1.12. % orner construction a t  the floor and ceiling of lead- 
rotected rooms or booths shall roxide at least the same 

egree of protection as the remain er of the xralls. 
1.13. The protectire lead covering of any door leading to  

a trestment or  examination room or booth shall overlap so 
as to adequately pr,event the passawe of X rays. 

1.14. The follomng lead equivayents are recommended as 
adequate : 

5 

TABLE 2 

C. M A R K I N G  OF PROTECTIVE DEVICES 

1.15. All X-ray protectire materials shall be indelibly 
marked by the manufacturer in such a manner as to  readily 
shorn the lend equivalent thickness of the material. (See 
Table 2.) For protective materials containing other than 

65€72'.-31-2 c 
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lead to cause the high absorption, the voltage at which tile 
equivalence applies shall be given. 

1.16. All X-ray tube inclosures made of lead glass. all 
metal shields, and oil-immersed S - r a y  tube containers Shall 
be marked by the manufacturer in snch a monner as to 
readily shorn the equivalent lead thickness of the protectire 
material. 

D. TUBE INCLOSURES 

1.17. h proteeti7.e inclosure dial1 surround all S - r a y  
tubes so as t o  prerent the escape of direct radiatiou from the 
bulb and cathode and anode necks. 

Clas$fiption of XC-Ray Installations 
1.18. A. 

B. 

~ c 

.X-ray installations for diagnostic purposes 
at 7-oltages u p  to 130 kv. peak. 

.X:ray installations for zuperficial therapy 
at 7-oltages up to 140 kv. peak. 

S - r n ?  installations for voltages from 14C 
to 250 ku. peak, in which the X-ray tube 
is housed i n  an inclosure affording the 
requisite protection from all direct radia- 
tion. 

2. SPECIAL REQUIREMENTS FOR APPARATUS O F  CLASS A 

(X-ray inrtallaloin~ lor diagnostic pYrp0111 at vol t ree l  Yp 130 kv. w a k )  

E. PROTECTION FROM DIRECT, RADIATION 

2.01. A protectke inclosure shall surround the X-ray tube 
bulb. and  the arms for a distance of 1 inches from the bulb, 
So that direct radiation is shielded off i n  all  directions. 
Open b o d s  shall not be used. 

2.02. I n  the case of X-ray tubes having built-in protec- 
tion, the equivalent lead thickness shall conform to Table 2, 
and shall shield off 311 direct radiation. .. F. PROTECTION OF PATIENT 

2.03. A n  aluminum filter, a t  least 0.5 nim. thick, shall be 
permanently mounted in all fluoroscopic and radiographic 
tube inclosures. 

.. 
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2.04. The diaphragm of the tube container shall hare a 
permanent coi-ering of asbestos board at  least 0.5 mm. thick 
placed between the tube and filter nest to the filter. 

It is recommended tliat for prolaused fluaroscoplc work an acruuu- 
latiw timing derlee be used whicb will either Iudicnte or turn uff the 
nnnaratus rheu  the total esnusure esPeQdS n certain iIrevious11' .. 
determlned limit-given lu one or In 3. w i e s  of esimures-assuulnz 
the same lmir. area espmed 

0. PROrECTION OF PWYSICIAN AND PERSONNEL 

(Protection from Direct Radiation) 
2.03. The fluoroesceni screen elin11 be covered with plate 

lead-glass having an equivalent lead thickness of at least 
1.5 mm. 

2.OG. Protectire gloves shall have a n  equivalent lead thick- 
ness of at least 0.5 mm., and sliall insure protection to the 
whole hand-outer  surface, palm. fingers, and wrist. 

2.07. Protectire aprons Torn by the physician or tech- 
nician sliall hare  an  equiralent lead thickness of a t  least 
0.5 mni. 

manently attached t o  the radioscopic apparatus in S U C ~ I  
manner as io provide suitable protection. 

2.09. The tube protectire inclosure shall be provided with 
an  adjustable diaphragm nhich, d e n  open to its fullest 
estent, leaves a margin of one-fourth inch of unilluminated 
fluorescent screen with the screen a t  its fu1le.t distance from 
the  tube. Diaphragm and screen should, when ,ossible, bo 
mounted on a common support so the two will a ~ w a j s  move 
together. 

2.10. The fluorescent ~creen  frame shall contain a protec- 
tire material (1.5 mm. equivnlent) orerlappin the protective 
glass one-fourth inch and extending a t  least f inches bejond 
the edges of the glass. 

Protection from Scattered Radiation. 
2.11. To protect the 

dioul f be provided: 

~ ~ 2.08. Aprons may be worn by the operator or may be er 
. 

. 
' 

hysieisn f r y  secondary radiation 
durin Auoro~copic \Tor R , the follomng protectire nieasures 
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( 0 )  t;av;ghf f lr ioro~cope (stnnding oc d f h g  p t k v ~ h s ) . -  

Protective shield of at, least 1,s mm. lend equivalent, fastened 
to the fluoroscope and estendmg froin one-fourth inch inside. 
the border of the fluorescent screen to  such a height nbove 
the floor that  the physician's legs and body will he thoroughly 
shielded for all positions of the screen. 

Win:! of pri'tectire niatcrinl (1.5 mni. equivnlent) clinll 
be prorided to estend G inches to  each side and  top of the 
fluorescent screen and shall oIerlap the screen corer glass 
one-fnurth inch. (See see. 2.@(.) 

( h )  Horizontal tliiolorcope.--Protective 4iields (1.5 nim. 
i&a equivalent) :ha11 be placed (rigid or inorable), oiie nn 
each side of the screen. 

Shields of flexible materid (1.5 inin. lead equirdent) 
should estend from the :ihore-mentioned shields to the floor 
and should either niore ~ v i t ! ~  the fluorescent screen and tube 
or corer the entire length of the table. 

( e )  Tir'tiiig lIiru,.oceope.-~~'hererer practicable, the pro- 
tectire features of sections ( Q )  and ( b )  above should be 

1; C1:L.I L- <IF s T . \ s l L ~ ~ : l l ~  

. .  . .  
follomd out. 

2.12. Radio~raphic  and radioscopic rooms shall be lined 
throughout m t h  at  least 0.5 nim. of sheet lead or equivalent 
material of assured quality, unifonnity, and permanency. 

Exc~rfiau.-TIiis mRy be omitted only On outside \vvnlla mid sides 
adjnceut to uuoccupled IWIIIS. 

2.13. To protect the operator and persnnel.  control appa- 
ratus for radiographic work should be in an adjacent rooin 
rrhich provides protection equivalent to at least 0.5 mm. of 
lend. Control operators should be behind such protection 
during all radiographic esposures, and during all radio- 
scopic work Then practicable. 

2.14. When it is impracticable to place the control a p p  
ratus in nn adjacent room. as  in paragraph 2.13, i t  may be 
inclosed in a lead-lined booth within the radiographic room. 

2.15. Either control room or  booth shall he prorided with 
a suitably large lead-glass window of 2.0 mm. lead equim- 
lent. 

21G. The use of mocable upripht protective screens is 
dangerous and sliall be discontinued. 

2.15. W i e n  ther~iiionic rectifiers are used thev shall be 
either placed in a separate room or surrounded b> material 
of 0.1 ninl. lead equivalent. 
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3. SPECIAL REQUIREMENTS F O R  APPARATUS OF CLASS B 

(x .~=Y ins f i l l a t ionr  for  superficial therapy at  ~ o l t a s e i  up t o  140 kv. peak) 

H. PROTECTION F R O M  DIRECT R A D I A T I O N  

3.01. A protectire inclosure dial1 iurronnd the entire 
S - r a v  tube so that direct radiation is shielded off in d l  
direciions by protectire ninterid of '2.5 nim. lead eqniralent. 

3.02. This  equivalent thickness may be rednced by an 
amount equal to the thickness of the lead lining of the room, 
ercept that  in no case shall less than half of the lend protec- 
tion be provided by tlie tube inclosure. 

3.03. i n  the case of X-ray tubes hnring built-in protection 
or oil-immersed tubes in protectire tanks. the protection 
sliilll he equivalent to that in Table -0. Where the built-in 

:protection is insufficient, additional protection in aiiy direc- 
.tion shall be added up to the required amount. 
,' 3.04. When the X-ray tube is so arranged that  the radia- 

tion can be taken off in only one fised direction. a sheet of 
lead 2.5 mm. thick shall be placed in the path of the direct 

, and useful beams. on the floor, wall, or ceiling opposite the - diapliragin. This lead sheet shall estend 1 foot in all direc- 
tions beyond the edge of the S - r o  beam, determined by the 
largest posible  aperture in the tnze inclosure. 

3.05. When the X-ray tube is so arranged that  radiation 
can be taken off in several directions all parts of the room 
rrhicli may possibly be reached by the direct or usdul beam 
of radiation shall be lined Tith sheet lead 2.5 mm. thick. 
The lead lining of this thickness shall extend 1 foot beyond 
the edge of the beam for any position of the tube inclosure 
with its largest possible diaphragm aperture. When there 
is any doubt as to the limits of tlie beam the Thole room 
should be lined n-itli 2.5 111111. of lead. 

3.OF. Protection from direct and useful radiation 3s in- 
dicated in paragraphs 3.04 and 3.05 niay be omitted only on 
sides nrljacenf to permanently unoccupied roonis or outside 
building v a l k  . :: 

I. PROTECTION FROM SCATTERED RADIATION 

3.07. In the case of paraginidis 3.91 and 3.05. the entire 
remaining portions of the room shall be lined Tyith sheet lead 
1.5 mm. thick. .. 
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3.0P. d l 1  control apparatus shall be located i n  an adjacent 
roo111 or  in a completely inclosed. well-ventilated booth lined 
vitli 2.5 nini. lead. Such a room or booth shall be provided 
n-ith a suitably large protective glass r indow or Tvindoxvs of 
2.3 inni. lead equivalent. so pIaced as to afford ready view uf 
the iiatient and meters d i l e  the oaerator is in a normal and 

' . ;. . . . .  ,.. ~. . ' . ~  
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coii~lortab~e position. 
3.09. The tube container and treatment table should Ire so 

arranged that the useful beam points aivny f rom the teclilii- 
cian's booth, offices, etc. 
. .  3.10. When thermionic rectifiers are used (hey shall be 
either placed in a separate room or surrounded by protective 
material of 0.1 nim. lead equiralent. 

3.11. There ilia11 be mounted in the diaphragm of the tube 
container. beheen  the tube and the filter, a layer of asbestrJs 
board 3t least 0.5 nini. thick to prevent a melted target frorii 
falling q)on  a patient. 

4 ,  SPECIAL REQUIREMENTS FOR APPARATUS I N  CLASS c 
(X-ray inrtrlliliona for v o l t n ~ c i  from 140 to 250 ku. p.(?k. in which fhc X-ray 

tube is hound in an inrlouauie affordins the r q u s i f ~  protrction from 111 
direr, rrdiaeion) 

J. PROTECTION FROM DIRECT RADIATION 

4.M. The X-ray tube shall be coniplet~lg inclosed in a 
protective inclosure EO that  all direct radiation is shielded 
off in all directions by protectire innterial having lead 
equirnlent as given in Table 2. 

4.@. This equivalent thickness may be reduced by an 
amount equal to the thickness of tlie lead lining of the room 
except that. in no case shall less than half of the lead protec- 
tion be prorided by the tube inclosure. (See pars. 8.05, 4.06, 
and 4.08.) 

4.03. The diaphragm of the tube container shall 11372 a 
permanent covering of asbestos board at l e n d  0.5 mm. thick: 
plnced between tube and filter, next to the filter. 

4.04. In the case of tube containers for mater-cooled tubes, 
tlie diaphragm shall be sealed vater-tight. 

4.05. When the X-ray tube is so arranged that  the radia- 
tion can be taken off in only one fixed direction. a sheet of 
Iead of thickness in accordance mitli Table 2 shall be placed 
i n  the path of the direct or  useful beam on the floor, wall, or 
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criling,opposite the diaphragm. This leod sheet shnll extend 
1 foot in all directions beyond 1110 border of the X-ray beam 
<letermined by the InrgeA pomible aperlnre .- in the lube 
inclosure. 

4.06. J'iThen the X-ray tube in no arranged that rndiaticn 
ciin he token off in several directions, a!l p ~ r t s  of the mom 
which may possibly be reached by the direct a: useful beam 
of radiation shall be Iked  d l i  sheet lead in acccrdnnce Tit11 
7';ibl~ 2. The  lead lining of t . h k  thickness shall estend 1 
foot beyond the edge of t,he beam for any position of the 
tube inclosure with its largesesl po'isible d i a p h r q m  aperture. 
When there is my doubt as  lo the l i m t s  cif the beom, tlie 
whole room sliould b? lined rrith lend in nccordnnce ~ r l i  
Table 2. 

K. PROTECTIOE F R O M  SChTIERE3 RAD!A?ION 

4.07. In the case of p:iragraphs 4.05 axd 4.GG. the entire 
remaining portions of the room shall be lined with sheet lead 
liaring a thickness of 1 mm. less than the Talues specified in 
Table 2. 

4.08. All control apl)aratus shall be located in a sepnrate 
room. 

4.09. Such control rooms slisll hare,$ rotectire glass win- 
dom or x k d o w  of tlie same lead equim?ent as the i d 1  and 
diould be so located that  the operator may, while in a normal 
and comfortable position, have a ready n e w  of the patient 
and meters. 

4.10. When thermionic rectifiers are used, they shnll be 
placed either in a separate roam or surrounded by protectire 
tiinterin1 of 0.2 mm. lend equivalent. 

11. ELECTRICAL PROTECTION 
s G E N E R A L  ELECTRICAL SAFEGUARD WLES FOR INSTAL: 

LATION OF ALL X-RAY APPARATUS 

j.01. X-ray installations may be connected to  poirer mains 
hy suitable. approred. plug, and cable if the input corre- 
:-ponding to the  rated capacity of the fused niains does not 
exceed 6.5 km. In tlie use of plug and cable, the voltame 
ttnd p t t n g e  rating of each shall be clearly and permanent& 

- 
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iadicated. Leads to sucli appanitu? ~ l i a l l  be according to the 
rt.gulations o f  the Sational Electrical Code. 

5.02. If (.lie power input under parngrnph 5.01 exceeds G.5 
km: the X-ray apparatus shall be permanently connected t?  
:i:e niains ly ,means of an approved inclnsed s ~ i t r . h .  A 
huble-pole swtch shall' be used for direct and single pliaa? 
c x r e n t  and a triple-pole switch for  3-phase current. I n  th: 
:':e of B 220-volt 3-n-ire system the neutral shall be iuifuseci. 

5.03. If a transformer, rotary-converter. or motor-genera- 
::r set he intelposed betnern the inains and the S - r a p  
tppamtus? a suitable m i t c h  shall be inserted in the Aim 
& h e e n  same and any X-ray alymnius. 

5.01. The switch referred to in parapraphs 5.@2 and 5.03 
&all be secured bp R locking device or bv gravity in the off 
!,orition, and shall be inclosed in a suitable grounded metal 

3.05. A foot switch used as a11 operating sxitcli for t l i ~  
X-ray transformer shall be in series Kith an ausiliary ,mitck 
located on the cnntrol panel. 

5.06. A foot switch shall hai-e a rigid shield above the 
button so Rrranged tha t  the svfitch can not be closed by 
iccidentalli, stepping upon it. 

5.07. A foot snitch or  hand svitch shall be so constructed 
t h a t  for o eration it is required to be held on. No locking 

through a relay, the relay shall open upon release of the foot 

5.08. A time switch wed as  an operating switch for  the 
Y-my transformer shall be in series vi th  an auriliary snitch 
locatd on the control panel. 

5.09. All X-ray apparatus shall be rorided nith a quick- 
acting: magnetic overload circuit-breager interposed bet,iTeen 
the transforiner nnd the supply circuit. This should pref- 
~ r n b l v  be an integral part  of the apparatus and permanently 
installed therein. 

5,lO. The value of the tripping current shall be adjustable 
and clearly indicated on the circuit-breaker. For diagnostic 
sppnratus the tripping c u m n t  of the breaker shall be a J -  
,iusted to  a 40 per cent overlopd on the primary of the 
tr.nncformer, baaed on the nlasiniuiu working voltage and 

IJOX. 

device sha P 1 be permitted. If a foot or hand srritch operatee 

FIT; tCll , 
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ciIrrel1t. Far tlrerapy nplwatns  the tripping current shall  
Ije adj~istnble to  2t1 per  cent ox-orload on tl ie priniary. 

6.11. The installntion of \rater coolers sholl comply \\-ith 
d l  repillatinns pertnining to Iiigli-tension equipinelit and  
high-rension conduct~~rs.  

G. RCOXIS FOR X - R A Y  EQUIPhlEPIT 

G , L > ~ .  .\I1 liigli-tension geiierntnrs .khall be n inde  innrcessil>le 
by i i i~ans  of a n  in;nlntinp bsrrier or n graiiniled mrtnl bar- 
rier or ilia11 b~ inFtnlled in n hepiirate rooin. I n  :ing c n ~ .  
a s ~ ~ - i r ~ I i  sliall he so arr:inped in the tranrforiner priiiiary 
circuit that  the tranrformer ~i-i l l  be inirnedintely discon- 
nected xvhen the door Irading to siicli an inclninre is npenetT. 
Fiirtherinore, i t  .shrill be inipossible to close thii sxx-itch except 
froni outside the incloww after thc door is closed. 

F.O.2. In case ( i f  i u c h  incln:-ures for n l r e  tube eqnilpnent 
baring cr,ndenser.+ in the hiFh-tension circnit. there shnll lie. 
in addition to the specificnt~on i n  11nrngrap11 6.01. n device 
so arranged tlint both sides of tlie higli-tension s p e m  ore 
autoinnticallv ~ r o i i n d e d   hen the door to the inclosure is 
opened in es'beis of IS inclies. 
6.03. W i c n  the S - r a r  zenerntor is self-contained in n 

15-ooden inclo.sure Therein the spark-over didnnces are in oc- 
cordance \vith pnra:'raplis 7.02. i.03, and i.M. and where no 
espc~sed Iii~11-tension leads are nccessible or lcss tlinn 7.5 feet 
nboi-e the fioor. then piirxgniph 6.01 shall be inralid. 
G.04. To control rr~oni shall be so srpnrated from the treut- 

ment or esnininntion 1'00111 tlint the person o ~ w n t i n ~  the 
control panel does not hare  at all times a clear x i e v  of such 
trentinent o r  esnminntion rooin. 

6.0.5. I n  the rase of flooro~ccipk eqnipment. idiere the gen- 
emtin? nppnratos is controllrd by ineans of R foot switcl~ 
iised in ncctir~l:ince \ritJi ~ i a m ~ r n p l i s  5.05, m. ::nd 5.0;. the 
coi$r(il room inny lie sepnratcd from tlie fluoroscqiic roc8111. 
In  .such a case. tliere shall lie in the esntnining ruoni a device 
wl~ic l i  indicates n:itomutically and con t innond~  diiring the 
time tlint tlie t lnnifnrmer prininry m i t c h  located 011 the 
control honril i, closed. 

U.0G. If nn X-ray Keneratw Le perninnently installed in 
a tlwrnpy or diapnostic rooin~ SO t11:it its hi~11-ten~ion terl:,i- 
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nals ;ire less t1i:in i . 5  i d  :11~0vc the floor. it slitill lie WY- 

~.onnded eitlier by a n  eartlierl inctiil barrier or  iiisiileting 
bariier in ;iccui,dance ivirh p~1l'agI':L~Jh~ i.02. i . ( l3. nnd i.04. 

7. I N S U L A T E D  H I G H - T E N S I O N  BARRIERS 

i .01. A , ~ l o i i n d r d  metal grill 01' screc'n inoy be i i d  as a 
protectivr barrier if the ine .~ l i  area i!ocs iiot exctwl 0 1 ~ 1 1 n l i  
inch q i i n r r .  

i .02. For X-ray nppar:itii- enrtlleil at oiic pole. a protec- 
tive bawier  of in~ii!atiiig ina!erial: incl~iding the air qmrc  
tetweeii the Litter and :any iii$i-tc-nsion part, dial1 pro\-iile 
an  insiilation nece:rnry to ~ v i t l ~ r t a i i ~ l  tu.ice the inasiniiim 
operating, r idtage n n r l  ilia11 in  no c:iie he placet1 nearer t o  any 
1iigIi-ten:ion part  than tlie eqiiivalrnt iieedle point spark-gap 
distance. a s  given in TiilNle 1. corre.sponding to  the milsiniiini 
operatiiic \-oltapt,. 

i.03. F o r  X-ray apparatijs ivitli tlie neutr;il of the hi& 
tenFinn generator 1Jiwnanently goiinded tlirougl? a 1011- 
resistance. the protective h ry ie r?  in~l t id ing  the air space 
betireen the harrier and any liigli-tension part, sl?all provide 
a n  inrulntion necessary to i~- i t l i~t3i id  the total niaziiniiin opcr- 
nting Yolt:ip. and  in no cnw be ploced nearer to any hifh- 
tension pai.t than the eqnir-iilcnt needle point .qiarIc-giip dih- 
ranee. as given in Table 1. corresponding to one-half the 
masirnuin opiating voltage. 

i.04. For X-ray apparatns iyith no part nf tlie high ten- 
sion groinided. the l~rotcctii-e barrier. including the nir qince 
betxv-eeii barrier und any high-tension part. dial1 proride a n  
insnlatirm n e w w r y  to withstand t r i c e  t h e  total masimnm 
operating 7-oltnge. a n d  in no case be placed nean'r  to a n y  
high-tension pnrt t h i i  the cqiiii-alent point sliarlc-yap dis- 
tiince. :IS given in T a l ~ l e  1. cori~esponrling to the niasiniiiin 
uperating i-oltage. 

8. HIGH-TENSION CONDUCTORS 

8.01. -111 periiianent rwerhead liigli-trndon systrnis shall 
I,e con=trncted of inrtal Y O ~ S  or tiiias of Fiiificient dixnieter to 
provide rigidity a n d  prevent c,irrina. 

8.02. Sharp  edges or points in tlie Iiigli-tension syy.~tein 
should Ix awiderl  50 f a r  as 1104ible in orcle~ tr, niiniliize 
hriisli ~ I i ~ ~ 1 1 : i i ~ g ~ ~ .  

. 
! . ,. . .~ . . .. . . .  



.. X-KLS rnorr.crn,s 13 
8.03. All parts of high-tension overhead conductors. in- 

cluding meters and stabilizers. rlinll not he less tlian n dic- 
t ame  of i . 5  feet abore the floor for all  i ~ i s t n l l a ~ k ~ n s  owrat i i i r  
LeloF 250 kr. unless surrounded with ~rounileil  metal p a r d s  
or in~ulntiiig guards in accordance with p n r ~ p p l i s  i ,W. 
7.03. flnd i.04. 

8.04. High-tension parts installed in conipletely innccibe- 
sible pasts of treatment. diagnostic or inachine rooiiii may be 
placed at lover heights than specified in paragraph  8.3. 

8.03. -111 insulating supports for  hi~I i - t? i i~ion : i r~i: i Is. 
high-tension stabilmrs.  meters: etc., must iritlistancl n &%<I- 
rrei'ph't lond of 50 poiinds. 
8.OG. AI1 va ter  coolers for X-ray tubes shall be con~tructei~ 

of nietal nnd the gauge plats (if  one is used) suitably pro- 
tected asninst brrnlzaee bv R metal gonrd irlirn tlie cooler 
is in a tEestment rooni: 

8.07. The \niter tubes coniiectin.~ the r a t e r  cooler n n d  
X-ray tube shall be of metal or  rubber tiiLiiig corered v i th  :I 
tightly 6tting metal sheath. 

8.05. If a high-tension slritch is used it shall be EO con- 
structed that only one set o f  spliarntus can be connected a t  
one time. High-tension switches fos controlling n y ~ a ! ~ ! ' " t ~ ? s  
in ~epnrated rooms shall 1iaT:e a- suitable automatic 11-11al 
which indicates before o p e r a t i ~ n  in each r o m  so controllerl. 
JVhen possible such h i g + ~ ~ s i o n  switches shoiild be inoper- 
able escept \vhen the main generator circuit is open. 

" 

, .  9. HIGH-TENSION LEADS TO TUBES 

9.01. Permanent Iiipb-tension leads to X-ray tubes should 
be used %hen possible. 

9.02. Temporary leads to  X-ray tubes shall be of s t r a n d d  
,wire nnd so arranged ns to prevent accidental disconnectim. 
9.03. I f  the leads are not detached from tlie overlie~d high- 

tension conductors when not in use, the lo i~e i t  hanging p a r t  
thereof shall comply with paragraph 8.03. 
9.04. In installations hnring inorable and easily accessible 

high-tension leads. precautions shall be taken thnt such lends 
are nerer st a distance from tnbe ,stand!. nppnmtus. m d  
metal parts less tlinn 1.2 times the distance given in Table 1 
for the voltage iiierl. 
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WX. \Then the pa<ieiit is not fully protected f m n  ezsily 
acces~ible hi:Ii-tension leatls by n suitable grounded metal 
barrier. tlir distance hrt\veen liigh-tension ,parts nnd patient 
shall be a t  least tn-ice the distances mren  In Tilble 1 for tlie - 
voltage uwl. 

%OF. In npplianczs f n r  fliioroicopy or rndiopapliy nhere 
the tube is belon. cr  beliind the table 01' stand. the connecting 
leads tn tlir tube shall be sliielde~l by a suitable grouiilled 
metal p n r d  or insulatinF guard 1n coniplinnce w r h  para- 
graphs i.01. 7.02, and T.03 .  When so-callcd "masts" nre  
employed. they ,shall nko be iurroundecl by n gronnded metal 
guard. 

9.G. 1Tllen iising a n  X-ray tube haring any esposed liipli- 
tension parts. tlie table ilia11 be insulated from ground by 
suitable innterial capable of withstanding 312 the lnasiniuln 
working roltage to ground. 

9.0% Metal parts of X-ray nppal*atus. such as tube stands? 
transformer tanks, motors, controls, etc.. shall be perma- 
nently.grouncler1 to  a \rater pipe through a t  least n So.  6 B. 
& S. goge wire or the equivnlent. This  wire must be suitably 
protected against accictental breakage. 

111. X-RAY EQUIPMENT IN ANAESTHETIC 
ROOMS 

IO. SPECIAL REQUIREMENTS I N  ADDITION TO SECTIONS 
1 TO 9 

10.01. Inflammable anesthetics shall include : Ether, ethyl- 
ene. prupFlene, ethyl chloride, and nitrous oside when used 
in conjiinction with ether. 

10.02. -111 open hi&tension generating equ,ipnient shalt 
be located in a Fell-ventilated ruoni conipletely Isdated froin 
the anesthetic rooiii. a n d  an!: connecting doors or \ r indow 
shall be effectirelr air-tight. (Tlic doors should close 
agninzt soft rubber'or felt lmldii<g..) 

10.03. A coi i i ide te~~ self-contained transfurnier and x - r ay  
tube unit i n  an 'rffectirelo air-tight inclosure is reconiniende;I 
(though not required) for use in all anesthetic rooms. 
10.04. Foot switches and all other control del-ires shall be 

inclosed in n completely rapor-proof container in accordance 
with section 3?.03 of tlir 1930 S a t i m a l  Electrical Code. 

.. 

. .. 

, .. . .  
. :., 
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10.0% The cr~mmittee indur.ws the Recommended Safe- 
guards for the Instnllntion and Operation of .inesthetic 
-4ppnr~tus  E n i ~ i l o r i n r  Combnrtihle Anesthetic:. b~ the 
Sationnl Board of Fire Pnder\r.riters. June 1. 1909. 

IV. STORAGE OF X-RAY FILM 

11. GENERAL R E M A R K S  

11.01. Regiilations of the Nat iond Board of Fire L-nder- 
vrriters for the Storage and H a n d l i n ~  of Pliotogreiihic a n d  
X-rnv XitroceIl~ilo.se Filnis, of J u l y  15. 1930. slisll be nd- 
liered t o  in detail. 

11.02. The coinmittee piws its iinqualified i n r l ~ ~ r s m e n t  
to the sole iise of film of slow-burning or safety-base (cellu- 
lnse acetate) type. It is specifically ]minted out that  such 
film constitutes no nreater fire haznrd thair ordinnry news- 
pnlier in the snnie f o r m  

11.03. The ieriirations of the Board of IJTnderrrriters os 
giren Ijelorr apply only to  the use of nitrocellnlose film. 

11.n4, The follovinp pnrasraphs are  extracted from the 
regulations cited in p rap raph ,  11.01: 
11.05. Film of a slow Ijiirning n r  rnfetp base (celldose 

acetate) does not 1iax.e a fire hazard cliarncterirtic of nitro- 
cellulose filii>. The us? of film of ilom burning nT snfetp 
base (cellulose acetate) is recommended for hospitals and 
similar institutions. doctors’ office.. X-ray Inboratnries. and 
the like. The c~llnlo.se acetate film fssfet? filnil is in a 
class v i t h  ordinary nerviprir!t, paprr  i n  siinilnr form and 
quantity in respect to  the hazard to life of its smoke and 
fumes in a fire. Where large amounts nre stored the use of 
steel filinn cabinets is rcconiniended. 

11.OG. Where both kinds of film are used or stored at the 
same location in any building the requirements for  nitro- 
cellulase filni shall npply. 

11.07. These regulations. Lased on availabk linoxledge 
and field experience. prescribe sncli niethods for  protection 
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against the haznrds of Iinndling and itorage [if p l~oto~.mpli ic  
and X-ray nitrocelluloee films ns are judged to be of prncti- 
cable npplication in types of buildings and occupancies whew 
siicli hnzards are encountered. but it sholdd be recapnieed 
that  in the event  uf fire inyolving the deconiliosition of such 
quantities of filnis as it, is contemplnted may be stored in the 
vaults. cabinets, or containers covered by these regulations a 
I~azard  t o  life remains depending upon the care and snpei- 
vision eserci.ced and the precautions taken in the hnndling of 
the film. 

ll.0S. Safety photoprapliic and S - r a y  fil in (cellulose nce- 
tate base) may Ire identified by the niarkin,n 011 tlie ed:e 
of the film. This niarking slioir-s plainly before and af ter  
dereloping. TThrre filni is  not so marked i t  should be in- 
spected to  deteriniae wlietlier i t  is of the safety acetate o r  
n-itrate t:;ye.- 

11.09. hece regulations do not apply to:  Safety 61m (cel- 
lulose acetate base) niid dental S - r a i  film. 

1.2, HOSPITRES AND SIMILAR INSTITUTIONS, D O C T O R S  
OFFICES. AND X-RAY LABORATORIES 

12.01. Storage of unesposed filnis  hall be in unopened 
I. C. C. sliilil~ing containers or in approred cabinets rente& 
to the outside air or in rented storage rauIts or outside 
storage lio~:se.~. Only one I. C. C. shipping container of 
each size shall  be opened x t  one time. 'IT'here tlie totaI 
nggregnte esceeds 00 cubic feet. storage shall be in n vented 
storage vnnlt in accordance with sections 1 3 . N  to 13:2i. o r  
in a n  outside storage house in  accordance n i t h  sections 13.28 
to  13.34. 

13. STORAGE OF FILM NEGATIVES 

(The f o l l n ~ ~ - i ~ i z  pnragraplis apply only t o  film negatives 
(deyehpei? fi lm)) : 
General. 

13.01. Storage of film iieg:itires in bnsements is pro- 
liilited. 

13.02 Pjlni negnt i~es  in storage or in process of linndling 
~ 1 1 ~ 1 1  Le kept in heavy manila enyelopes, not esceeding 12 
filnic t r t  a11 en\-rlope. Espc~nding en re lop^? shall not be use& 
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Portrait and Commercial Studios. 
13.U3. Film nepitiver shall be kept in a qjioxed vented 

cahinrts (see sees. 13.06 to 13.11) or in vente storage vaults 
01: outside,storafe Iiiinses. S o t  inore than 250 pounds h ~ l l  
De, stored in any single cabinet. Where the film stored es- 
pee& 1.000 pounds it shall be in vented storage vaults (see 
secs. 13.12 t o  1 3 2 i ) .  or in a detached structure or roof rault. 
(see secs. 15.3 to 13.34). 

X ~ x - T h e  following tnllle may he nFed as :I rill':!? ill romputing t l i ~  
Ivelgl.: <>f  B1l:I : 

r, .- - (Other ~ Z P E  In p i o ~ a r i l o n  re a m  > 

Hospitals and Similar Institutions, Doctors' Offices, 
and X-ray Laboratories. 
13.04. AIl415Jin nepstives slinll be stored in approred vented 

cabinets in accordance x i t h  sections 13.05 to 13.11, or in 
o u t d e  storage houses. Approved cabinets shall be prorided 
conrenient to S - r a g  rooms for current use. Storage in el;- 

,cess of 600 pounds of film ~111711 be in an outside storage 
Iiouse in  nccordance with sections 13.25 to 13.34. Storape 
Iiouse mng be located un tlie roof. Vaults shall not be located 
nitliin tlie buildin:.. 
Vented Cabinets. 
13.03. S o  .=ingle cabinet rliall exceed 10 cubic feet capacity. 

Xot owr  250 pounds of films shall be kept in any single 
cabinet. 

K c I E . - - E ~ c ~  i u + u l a t d  wrrterl uuit  is r.m.;iderwl a? n slr~gle Caliinct. 

13.06. AI1 cilbinrts shall be of approved insitlated con- 
struction. 
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s e i i t ~  a ~ ~ l ~ r ~ s i i ~ m t e l y  20 l x i i i i d~  cNf tilin. <in* nllorrnnce Iieing macle fur 
sipice w t  m e i i i ~ i ~ 4  1,y f i 1 1 8 8 .  .4ctii:iIlr 1 culiic foot  of iilu nrgnriws in 
e11re1lape.c wIL'lis fl'm GO tn F1 1xwh1s. 

13.0T. Cabinets rliall  be equipped d h  nt lea.Gt one auto- 
matic sprinkler in each coin~~artinrnt (unit)  unless specifi- 
cally approred for use without automatic iprinklrrs. 

1343. Each cabinet rliall be provided v i t h  n rent  to tlie 
outside of the building: For 3. cnbiliet of 10 cubic feet inside 
volume the r - m t  opennip dial1 be not less than 6G square 
inches. For rliialier cabinets tlie Tent area shall be in pro- 
portion to the volnme. exwpt t1i:;t no cabinet shall 1 1 3 ~ ~  a 
r r z t  nre.1 of 1 ~ : ~  L Tl!c T e n t  of the 
col,li!et shall l x  .x m!:rr: i&d t,r jii.otecied by a subst;intial 
metal grid n.; to Inwent atoppnge ( i f  rent in case of coinhus- 
tion or decoinpoiition of film contents. 

13.09. The rent  areas given in these regulations are has& 
upon a relit for a pipe length of 10 feet. For longor lepgths 
due alloivance sliall lie made for friction loss and turns In 
pipe. 

13.10. The outlet of ench rent shall be aboi-e roof and a t  
lenst 25 feet f r o ~ ~ i ,  dams, ~viiidom, otlier openings, or fire 
escapes. 

13.11. Vent Aries sliall he of construction equiralent tn 
t ha t  required for  chimneys fir of rireted sheet metal not 
thinner than  S o .  18 V. S. pge ;  if inside tlie building, they  
dial1 be corered with 1 inch of approred heat insnlatinq 
material and not nearer than 9 inches to any combustible 
iiiateri:il. 
Vented Storage Vaults (Inside). 

13.12. S o  r a u l t  rlinll exceed i50 cubic fcrt i n  actual stor- 
age capacit~-. including ;tides. 

13.13. Tlie floor nnsl walls of every rau l t  shall be made of  
brick a t  least 8 inrhrs thick o r  of reinforced concrete a t  least 
G inches thick. I n  fireproof buildings the building, floor may  
be used as the floor of the rnult  if equivalent in fire re- 
sistaiice to the' requirement.- Firen above. Vaults shall be 
supported by masonry or steel of sufficient strength to carry 
tlie load safely. Beams shall rest a t  both ends of steel 
girders. iron or  steel coliin~ns. or ~valls or piers of masonry. 
The supports shall offord at leait fonr hours' protection a3 

i 1-1 :C~II;.F i n c h .  
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storage rooiii or  I-niilt is pr~Jii l) i teJ.  
14.0~. 1llumin:it~irs shall 1,e so built t h a t  the diffusing 9135s 

does nnt beconir rrerhented. There rlinll be no un:iecessnry 
d i s p l a ~  of negatii-es i n  liglited illuminators. 
14.02. Siuoking shall be prohibited in rooms where filni 

is linndlcd or stored. Conspicuous " So sniokin,n '' signs 
shall IJC posted in p i~~ni inent   place^. 

14.06. S o  films shall be stored rrithin 2 feet of steam pipes, 
radiatr,rs. chimney..;. or other .snurces of heat. 

14.Oi. Filin driers. i f  used, rliall he of approved type. 
14.0% First-aid fire opp1i;inces of types iising .writer or 

Toter  solutions +hal l  lie proi-ided for  the pprotection of all  
r o o m  contnining iilin. 

Soir-The f u l 1 u n l . i ~ ~  f:-p:.; r.f P s t i i i : i i i C l I c r  :ire cvniiilel'rd ~ u i t : i l , l e :  
Sods-sciil. liuinlr mnk. v i i lc i tm < b!,~riile, am1 li,,idrd itl'enrn. Srn:ill 
base eq,,>il;mtut is 1ihewi.e wititlile 

14.f19. Discnrdrd film ~ 1 1 ~ 1 1  he stored iind lisndled ill tho 
s ~ m e  ninnner as other film iictil reiiio~-eil fum the  preiniaps. 

OPERATING RULES 
15. RULES FOR TECHNICIANS, NURSES, ETC. 

15.01. A copy of thece rules shall lie gken t o  ever? X-ray 
rrorker. n-hctiler tc.niposnr~ or otherwise. upon enterin, s e n -  
ice. A signed receipt stat~iig +at the rilles ai? understood 
shall he g i r m  to the p1iysici:in in charge of the department. 

15.02. A copy of these rilles, together ~r-i th n copy of firzf- 
aid in+iictione ftbr e1ectric:il ehock. d ~ a l l  be po$ted con- 
ipiruol:sly in all principal X-ra?;. rooms. *.-... 
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16.03. Protectire ~ l u v c s  and :iprmis, ercn tlio~igli in cnnn- 
pliance x i t h  these rec~~mme~i:l~tions. do not nfford adeqnatr  
protection. Conwqucntly. care shall be talien a t  all times 
not to esliose the body nnnecesn i3y  to  dintio ion. 

15.04. LenJ rubLer becomes linirl a n d  brittle ir.it11 a p .  and 
all rucli pro~ection ilioiild lie teited a t ,  r e g h r  intervals f o r  
possible cracks and iiiijicrIection:. Tlns test diould be niade 
radiograpl i icdl~ O S  rz~diovopically. 

l j . O %  Kndioscopic work .;huuld be performed i n  the niini- 
mim time possible. u+g the h1Xw5t S - r a g  intensity mid 
small'est nperture consistent witli i l e m a n ~ l ~ .  It is i inlmt3nt,  
h o i ~ e s p r ~  that the Muoro,scopist use suficient X-ray intensity 
so that  he can see ivithout egcstrnin. 

15.06. The omissitin of" any protective derices for the sake 
of expediency of operation s11nJl be drictly forbidden. 

15.0i. Before toucliing any X-ray generator or Iiiph- 
tension p u t :  particulai. care shall be taken to  make sure tha t  
the main-line s ~ i t c l i  is open and the \Thole nplinrntiis is 
disconnected froni the p o w r  !in:,. 

lX6. in the c a w  of equiliiurn~ 1ia1-mg iii;ii-teiisioii cou- 
densess. case shd i  be taken that both sides of the high tension 
are actually and securely giounded before toncliing any part 
thereof. 

15.09. If  the transfornier nnd controls are located in II 
remote rooin, a placque rending " Do SOT TOUCII " sllall be 
hung over the ninin-line srritch Then it is necessary to touch 
high-tension parts in another rooni. 

16.10. 7Vliere several' appliancei for treotnient or esnminn- 
tion may be coniiected to n coninion Ii i~11-t~niion syteni! care 
shall be ta1;e.n that conductors to  311 idle roniument w e  . .  
disconxiected. 

15.11. Wie re  the niacli ine operation dependa upon two per- 
sons, o. distinctly audible or risible signal =hall be piren by 
the olmntor before throiTinn on the 1ii.h tension. rind R 
return s i p i n l  rewired from tlie iierson using the eq~iilmient. 

15.12 Any acoustical or  optical signal systein for protec- 
t i re  purposes sboiild be clieclred daily before coniiiiencing 
vork. 

15.1% The nioin $rritcli ~li0\11d be opened ininiedintely upon 
con~pletion of the X-ray \!-orl;. GI' wlien tlie nincliine is n o t  
in a c t i d  use. 
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15.11. The higli-tension overhead tyztrin should be erani- 
ined frequently for pnssible fault? in-ulntor.? or loose parts. 
15.15. A daily check dial1 he nia~le. tn be certain that 110 

idle flrsible higli-tension lends extend lxlmv the miniiiiiiin 
preicribed Iieiylit above the floor. 

1.5.16. All grounding coniiectionc shall be esnmined 
rreekly. 

15.1i. All liigli-tension barriers 4 a l l  h e  csnniined fre- 
quently. Vlim possiLle. tliis ilionld be done rvlien cleaning 
the apparatus. 

~ Z J H .  111 casu of fire i n  thr X-ray or control ri ioni~. o r  i n  
3 i i r p a r t  of the builclin,a. all X-ray apparatiis should he i n -  
n~ediately diiconiircted from the mains by opening the. main 
pover  line srritch. 

1,j.1% A11 rrorkers ~ l iou ld  he tliornuglil? familiar with (lit. 
Schaeffer prone preisiire method of resuscitation in case of 
electric s h o c l ~  a d  n set o f  such instructions should be posted 
conspicuou~ly in  each niaiii rooin. Above the description of 
the method should be 1dacerl the instri~ctiun.~: 

15.20. H u r r  to  give artificial respiration bl; the prone pres- 
sure method : ? 

1. Lay the patient on liis bell?. one arni extended directly 
orerhead. the other arm bent a t  elbov and with tlie face 
turned OlltTard and resting on hand or forenrm, so that  the 
nose and mouth ar! free for brenthinp. 

2. Kneel strarklling the patient's thiglii rnlh yoiir knees 
placed at  such a distance f rom the hip bone< as r i l l  d l o v  
you to nssiinie the position d ionx  in Fipiire 1. 
. Place the palins of the hands on the emdl of the hack. ~ i t h  
fingers rrst inc on the ribs.: the  little finzer just toiichinc the 
lowest rib. Tit11 the tliuinb niid fingers in a natural position, 
and the tips of the finger< jiiit ou t  of sight. 

3. With arm? held straight. s v i n c  forvarcl do r~ ly .  EO that  
the rreiFlit of your body is gradually brouplit to bear iipon 
the patient. The  shouldrr should be directly over the heel 
of the hand at  the end of tlie fornard wing .  (See fig. 2.) 

LIQ. 1326. 

(See  ,fir.. 1.) 

(See fip. 1.) 

' R w i j n t  f m m  ,lie l'ulillr 1ie:dtIx m p r t s .  43, So 3. i8rp 111-112: .I:**>. 
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Do :lot benJ your ell,oivs. This operation should take aliout 
two seconds. 

4. SOT immedintely srring backvard. so as to remow the 
pressure co~npletely. (See, fig. 3.) 

5. After t\ro secnnds s ~ m g  f o m a r d  again. Thus repeat 
deliberately 12 to 13 times a minute the donble morement of 
compression and release. a complete respiration i n  fou r  or 
fire secmids. 
6. Continue artificial respiration nithout intcrriiption 

until natural breatliinq is restored: if necessary, four hours 
or longer. o r  nntil n physician declares fhe  patient is dead. 

i. A s  soon as this artificiaI reqiiration has been started 
ond vliile it is heinr continued an  assistant should loosen 
any ti:ht clothing about the patient's neck. chest, OP rraist. 
Keep tlie patient rrarm. Do not give any liquids nhatever 
by mouth until the, patient is fully conscious. 

8. To aroid strain on the heart rrhen the patient rerires: 
he shoiild be kept lying doxm and not allorred to stand or sit 
up. I f  tlie doctor has not arr i red by the tiine the patient 
has revired: he should, [,e ,oiycn some stimulant. such as one 
teaspoonfu~ o f  aroinntlc spirits of ommonia in a small glass 
of rrnter or a hot drink of coffee or tea, etc. The patient 
should be kept nmn. 

9. Resuscitation could be carried on at  the nearest poFsiLle 
point to d i e r e  the ~mtient  receired his injuries. He  should 
not be mored froin this point unti l  he is breathing nor- 
mally of his own rolition and then moved only in a lying 
position. Should it be necessary. due to extreme  eath her 
conditions. etc.. to move the patient hefore he is breathing 
norniallr resuscitation shodd be carried on durinr  the time 

D 

that  lie 'is being niored. 
111. A brief return of natural resi)iration is not a rertain 

indication for stopping the resuscit~tion. S o t  infrequently 
the patient. after a temporary recovery of respiration. stops 
breathing again. The patient must he ~ a t c h e d .  and if natu- 
ral hrcntliing s t o p :  artificial respiration should be resumed 
a t  once. 

11. I n  carrying out resuscitation it may be necessarr, to  
change tlie operator. This change must be made without 
losin:: the rhytlim of respiration. B y  this procedure no 
confuiicm results a t  the time of change of operator, and a 
regular rhythm is kept u p .  
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16 .  RULES TOR PHPSICICINS 11: C H A R G E  

1Wl. Thc eficieiic\- of S - w ?  p?nte,:tii:n r.1~1 protectivc 
di-i-ices d i n 1 1  bk- esornined upon installa tion and yearly there- 
after. This shall be acconiplislied n i t h  a fluorescent screen 
fittiiir clonely over the eyes. The detectim of nny fluores- 
cence by the \Tell. dark adapted eye shall be considered n 
Iiazard and be reniedied. 

1G.c)l. For the purpose of providing safety f m  the work- 
i n r  personnel. i t  i s  recommet~ded that such annual’ inspection 
of X-ray protection be conducted bv an expert in such work. 
16.03. At least every four months each worker shall be 

supplied r i t h  a dental X-ray filii1 half corered with lead 
foil. nliicli sliall be trorii on tlie breast continuously, a i tB the 
film side out. for  1 6  working days. If: upon derelopment, 
appreciable darkening of the esposed part of the film is 
indicated, the. cause therefor shall be inrestigated and 
eliiiiin~ ted. 
16.04. Circuit-breakers should be esaiiiined monthly to be 

certain that tlie orerload adjustment is correct. 
17. PERSONNEL W O R K I N G  C O N D I T I O N S  

lT.O1. I t  is the duty of the physician in cliarpe of a n  
X-ray rlepartment to be respoiisible for the health and 
safety of all rrorkers in so f a r  as conditions permit. 

1i.02. Favorable worltiiic conditions shall include p o r i -  
sion for xyorkers of ample light and sunshine. fresh air. SUE- 
cient spare time. and satisfactor? protection. 

1i.113. Every assistant. technician, and operator should bc 
Firen a t  least fonr weeks’ vacation a year Kith a t  least txo 
weeks of this consecutirely and durinc the suinnier months. 
17.01. All pwsnns occupied in radiological ao rk  should be 

esaniined for  ceneral radiation injuries ?early. Complete 
blood counts should be made bimonthly. The results of a11 
tests slid examinations sliould be pcrlnanentlr recorded. It.  
is adrisnhle that, all persons be carefully esaniined before 
entering mdiologjcal rrork. 

For the committee. 
L.tmISTOS s. TAnoR, 

Chaiiviiaii. ddi-isory Comiiiittee 
oil S - m y  atid Radium Profetfioii. 
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