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e ¥ -'I'he precautions cantaimd in this order 1a.rgely embody ﬂubst.ances from

the Ne.tional Bureau of Standards Handbock H27' "Sefe Bandling of Radioactive 1
Taminous ‘Compound”, issued by the Y. B. Department of Commerce, and shall be

. rigidly-adhered to in order to protect all perscnnel engaged in the opera.tion"
‘agd servioing of naval equipmnt egainst. :anury due to rad.imn poiaoning A
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Sl BADIOACTIVE“IIIMINOUS COMPOUND. --The “material known aa rediocactive _

~ 1m1nous oompound or "luminous materiul” or "rediuy paint" is a mixture of
phosphorescent tinc sulfide and radium, mesothorium, cr other similar radio-

active substance: It ie usually packed in enall gless bottles holding 1 p&/
of the compound. It 1s used to make markings that are visible in totel dark-

_ness by virtue of the light emitted %y the zinc sulfide under bombardment from

the radium. This compound is mixed with an a.dhesive to i‘orm a “paint" Juut :

before 1te ‘actual- a.pplioation. e '

2. HAZARDS IN HANDLING RADIOACTIVE LUMINOUS COMPOUND. --Tt is well knmm
that seriocus injury and even death may result frem injudicious handling of this
compound . “I'he hwwn hazards my be claesified in the ord.er of t.heir Importance
as follmrs . ‘- : -

(a.) ‘Ingestion or inhalation of sclid re.dioa.ctive lmninouslcomiom
fhe most Berious injuries in the past have resulted when the compound was ta.ken
directly "into the body through the mouth or by inhalastion. Experience duripg.
the last 15 years has shown that when due preceutions are taken‘to prevent the
compound. entering the mout.h or lungs of the worker no detectable in.j *'y ha.a
resulted. -

[ +

o ' 'This can be understood when it is borns in mind that the radium in

. the’ compound is responeible for the injurles produced by the 1ngestien or
inhalation of the compound and that the meximm destructive effecte are pro-
duced after the radicactive material has been deposited in the bones. Therefore,
the radium must firet find its way into the blood atream, which can snly occur
in appreciable guantity through the mouth and lungs. A small fraction of each
emount of radium taken into the body is depopited in cumulative amounts in the
bones. In this way, over & period of years, a dangercus amount of radium pay
“be accmmzla‘bed. in the’ skeleton a8 t-he reaul‘b of & sma.ll dally absorption.

Even a.fter 13 dangerous amount of radium has ‘been aocmnnle.ted in the
skeleton, the effects are slow in becoming evident., It ic now kmown that wvhen
deposite of ‘radium are large the damage is chiefly to the ekeleton, follovwed
by damage t< the white and red blood corpuscles, resulting ina a leucopenia nr
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anemlia wr both. Thie has happened with deposite of from 12 to 100 micre- :

~grams 0f radium. . .Such iarge deposits should mever occur if the instructioms . - . [p

"of this.handbock are followed, ' An unfortunate feature of this gituation 48 : . '
that the radium which has once been devosited in the bones remains there ... - e
almcst indefinitely and .cannot bo removed readily by medicel treatment. ... o
Consequently, once this oondition has been established there is 1ittle -chance -~ . .
" of restoring & normal candition in time to prevent perious effects. When
amall smounts of radium are deposited in the bones over & long period of tinme
the chief effect is on the bome-forming cells, produclng destructive and

_ orippling bone conditions which may progress end become ‘malignant, resulting
4in bone sarcoma. . ‘ S _ :

. Tt e theretof,e essential to avoid all dngestion or ‘iphalation of
radicactive luminous compound and to test workers pericdically for exhaled
radon in the breath.. By this tost, small deposits cf redium can be.detected

long before clinical symptoms have appeared. . .. smn aemmntoelneel w7
.- . It.is desired that any worker who shows a deposit of more than 0.1 . .
microgrem of radium, as revealed by the-expired .air test, change hie occupa-
tion immediately end be treated by decalcification therapy, or any-other .
modality vhich may have been developed for the purpose. ' '

7 (b) Inhalation of radon liberatsd from compound into the eir.--- - -~
The centinued inhalation of radon or thoron may produce carcinoma ¢f tho ...
lungs and may also be a contributing factor in the anemia resulting from -
radium poisoning. '{‘Es radon concentration in the etmoéphere of werkroceme
.ghall not exceed .10 curie per liter, according te present knowledge.

. (o) .Exposuré of wh:le body to gamma radiation from compound.,-- .
The whole-dody exposure. of the werker %o gamme radiation shall not excesd . : -
0.1 rcentgen per working dey.  This general exposure to gamme radiatlon. . i
has been found to be safe, as far as any bodily injury is concermed. _: :

: .
In connection with the three, types of hazards enumerated above, 1t

is important to bear in mind that the tolerances have beon determined wunder = . .

cenditions where only one hazard wae prescnt. In the d1al-painting industry. - oy

‘all threec hazards exist together, and this may reduce the tolerance sn each. -

Insufficient informotion is available at present to determine to what.extent

this may occur. It is thersfore important to keep well below the tolerances
stated, to.insure safety. P L T e e ey

T
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5, PRENGIPLES UNDERLYING PROTECTIVE MEASURES,--From the foregoing
discuseion of the general nature of radium poisoning resulting from the
improper handling of radioactive Juminous gompound, -3t 1s clear that the -

fundamental. purposs of. protective measures s to prevent the 1ngestion__, R ¢

or inhalation of the compound during 1ts manipulation.. However, this ..
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 weemingly simple requirement must be rigidly and continuously adhered to.by all
workeérs. Furthermore, working oonditions must be arranged to provide e generally

-1 gafe enviromment for the workers and to encourage their .cooperation in cerrying

- "but rules intended to preclude any kmown poseidility of injury. It ie now known
that this end may be achieved without reducing the output of the worker or in-
terfering seriocusly with a normal working procedure. The situation mey de summed
uwp by stating that in the mmin the essential roquiremsnt is neat and orderly
“"houeekeeping" which, under proper supervislon, results in better working condi-
tions, increased productivity, and safety for the individual worker.

Py

.._,.‘
¥
R
e

¥
':..
-y
-3
2
i)
3
e
"

s
-
3
H
T

S 5 SRUEA e dae
IPTRRRr. F S

& - - . . P A, e e L . L . . . - -
I pae All workrooms or places usually inhabited by workers shall be equipped with
" . suck ventilation as will reduce the radon contont to'm concentration not exceed-

- ing 17-10 curte per liter. Cleanliness with respect to tho use of the compcund
_"b'r;Lll alet help in removing possible sources of radon. Special attention shall be
given to means for preventing the spilling of compound, especlally in the dry '
form. If accidental spilling does nocur, all treces of spilled compounds shall
be cleaned up immediately with wiping papers vhich shall be disposed in the cover-
ed containers provided with paper bag liners. - - - LT

The garma-ray exposure oan be contrelled by permitting only emell amounts of
compound, either before ar after epplication, to be present 1n the workrooms and
by storing the compound dn a lsad-lined cabinet of & minimum thickness of‘ one-half

. irch at es great a distence from the workers as possible. -

_ - So far as posslble vhere radivactive luminous compound is appllied it sliall
_beve = permanent protective cover c¢f glass. If thie ie impracticable, such ae in
the case of engraved radlo dial markings, depressed dot marikings on radio mobs
and switches, the matorial shall be painted over with shellac or covered with a
" colorless plastic. Applicetions of this kind which are not protected by & glase
cover shall be confinecd strictly to those which are essentlal to ths safe opera-
tion of the naval craft or eguipment. The protective coatings, whether giass or
paint, shall be maintained intact 2t &ll times in order properly to protect

personnel engaged in the operation as wzll ae servicing of the equipment.

The epplication of redioactive Jvminous compound 1is restripted to the

ad eatablishments specifically euthorized by the Nevy Department to do this work. .
il .. M, HAZARDS IN HANDLING LARGE STOCKS OF RADIOACTIVE LIMINOUS COMPOUND. --.

:.‘ vhenever luminous compound s mamuiactured or stored in large quantitiss there is
TalA a possibility of general sxposure io gamma radistion in excess of the tolerance
%{? : -doss. Special precauticons shall be employed to protect workers engaged in th.’;s

woﬂc .

Lo .7 III. . PERSONMEL

. 1. SELECTION AND TNSTRUCTION OF PERSONNEL.--The bendling and application
- of radiocactive luminous compound requires great care and speclal treining to

secure satisfactory results. For this reason alone, perscnmel must be selected
with care. . From the point of view of reducing bazards, it 1s also important
that only workers who are naturally neat eand carefuil should be employed. Con-
tinued carelessness or untidiness in hendling materigl during the preliminary
training period shall be reason for non-employment in these operations. A rigid
phyeical examination shall be made of all prospective workers. No epplicant who
is not in goad health or who has shown a history of such diseases as anemias or

/
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tuberoulosis shell be cbrisidered suitable for this workvln)y persons with = %
20/20 visual ecuity, either with or without glasses, and the ability to Tead -
Jager No. ‘2 print, with or without glasses, shall be employsd 4n the application

of raiioactive luminous compound. No person wnder 18 years of age shall be em-

ployed in any room in which radiocactive 11:11ﬂnouapbmpomd. ie used -or handied.

. " Before any person hereafter employed 1s ‘pormitted to uée or handle radio-
sctive luminous eompound, such perscn shail be given preliminary training and 1In-

~ struction which .shall 4nclvde prectice in the handiing and use of substances, the

_use of tools,-the use end care of protective clothing and equipment, apd the
application of rulee for perscnal hygieno. Prelimipary practice- shall be with
subetance: that do not contain radioactive ingredients. "He ghell be informod in
detail of all ¥ncwn dangers involved. He ghall be instructed regerding rules and
‘regulations which have been set up for hie protection and he ehell be directed to
observe them in a1l details. It is desired that those engaged in bandling redio-
active luminous compound familiarize themsalves with the inatructions of this-
handbook. - . Lo S R ~ :

The personnel employed in the application of radicactive luminous compound
ghall be not in excess of the number authorized by the Ravy Department for the

establishment concernod. N , ,

, 5. FFFECTS OF BADTUM POISONING,--Since radiwm tekon into the humen body 18
partly retained and stored mainly in the bones the effecte are chiefly injury to
the bones. Characteristic results of radium polsoning are bone necresis apd
-osteogenic sarcoma, -Accompanying these effects is e general lowering of vitallity,
- mo that resistance to ordinary diseases is lower.. A1l of these conditlons eppear
only after dangerous amounts of radium have been wtored in the bones over # period
of years. Therefore, there are o definite clinicel symptons which can ‘be relied
upon to guard ageinst possidle injury. oo : S

il

'3, 'PHYSICAL EXAMINATIONS.

{(a) A 'thorougﬁ medical end dental examination shall bo made of each indi-
vidusl before employment and at least twice each yeer thereaftar. 1The individual

- ghall also be examined upon termination of employment. -

{b) An examination for evidencs of redtoactivity shall be given each
applicant end form & part of the perlodic physical examinations as Indicated above.
. This redioactive test shall consist in, or include, & mbasurement of the radon
content of the expired eir taken 12 hours or more efter working with radioactive
. luminous eempound. No one shall be engagzed es a dlal’ painter who shows more than
0.1 microgram of deposited radium, as revenled by the expired alr test. Thise
corrveeponds to 1 micro-microcurie of radon per liter of expired air. If after
employment, &an operator showe this amount of radon per liter of exhaled air, a
complete investigation ehall be made at once to determine the cause. It requires
several houra for the radon inhaled in the workroom to becomse diseipated. If
. radon is.present in the breath.after the worker has been away from the workroom
£  for.et least 12 hours, 1t is mest 1llkely dus to radium deposited in the body. - If
investigation reveals that the concentration of redon in the exheled &ir 1is equel
to. or greater than'the emount ‘stated above and 1s found to arise from redium ds~-
posited in the body, the vperator ‘shall change hle 6ccupation at onoce.
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.- % (e) Blood Gounte.+-It is important that & complete blood sount be made
. by & qualified leboratory technician before any 1ndividual begine work involving
the handling of radicactive huminous compound. “No cne shall be -employed in this
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| ork who shows perbinﬂ sbnormalities in the.blooﬁ.(_‘.on_,)" 4. The first blood count
. ie valuable to the Medical Officer as & reference index for subsequent dlood -
counte. - - , G AR o NS
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 Although blood counts cannot be relied upon to Indicate ‘the initial stages

of radium poisoning, they chall be made a part of the regular physical exsminatian
‘of all workers. More attention mst be given to the trend of successive counts

on the samo individusl than to sbesolute values. For proper interpretetion, all
counts should be made by the same lahoratory taechnician and under the same condi-
tions. Any pertinent ab normality, perticularly leucopenia, relatlive lymphocy-
tosis, or beginning snemia, which is persistent or increasing ghould be reascn
for carefuw.md poseible change of occupation of the individusl” ' }
concerned : Lo _ o R

Y. PrRSONAL CLEANLINESS.--Redioactive luminous compound must be trested as
any other poisoncus substance. Therefore, the worker must develop habits of ex-
treme personal cleanliness in the workroom. Thé compound must not be spilled or
peattered, and it mmst not comse in contact with the hands or clothing to eny
appreciable extent. At the snd of the working period, the hands shall be care-
fully washed with the solvent for the particular aihesive used. 'This shall be
done in such a way as to yremove all traces of compound. When mixed with adhesive
the compound ise not readily removed by eoep and water. 'No edibles of eny kind,
including chewing gum, candy, or beverages, shall be brought into the workrcom,

" nor shall they be touched Yefore yomoving all treces of compound from the handsa.

° A convenient method of inspection to determine vhethsr the hands and clothing
ars free of campound consiets in wiewing them in e darkroom by means of & suiteble
wltraviolet lemp. The worker shell porform thie inspectien regularly under super-
vision, whenever leaving the workroom, and shall rsmove all radioactive substance
by means of solvent end tiesye. Adequate preceutions ghall be teken against ex-
posure to excessive intensityeof ultraviolet light. The “"Argon Glow Lamp" or its
equivalent, which may be readily procured from commercial sources in the 2% watt,
105-125 volt, 'S-14, buld size with medium screw base, is a convenlent source of

. ultraviolet light for portable equipment, since it will operate on 60 cycle a.c.

" current without transformer or other special equipment.’ 0

g 0 Kb T

ot

A

o
PR T L

e e

q.
il

|
BY 7T 1 TR

L e
4 .

1

Tkl

5. NEATNESS IN THE WORKROOM.--The pkill reguired for epplication of luminous
compound demands neat and orderly methods of procedure.. Therefore & skillful
worker shell be expccted to keep all utensilé and equipment in a neat and clean
condition &t all times. Compound ghall niot be permitted to mccumilete, and all
utensils ghall be loft clean at the end of each working peried.. .

6, TIPPING OF BRUSHES,--In some cases very fine markings are coated with
radioactive paint, requiring & fine tip on the brash.. This ghould be schieved by
4he selection of & proper size and shape of brush and by manipulation.of the
‘brush in the container for the mixed paint. At no time ehall the brush be pointed
by the 1lips or fingers. It ie essential that the adheslves contain solvents or
e substance which are dfstasteful to prevent the hablt of pointing brushes betwéen
-the 1ips. Experience has shown that the latter practice has besn largely responst -
btle for meny of the fatalities which have oscurred in the past. N

~.. 7. SUPERVISION OF PERSONNEL.--Dial painters and others engaged in handling = .
luninous ccirpound shall be under constant and competent supervision to make sure ’
that all recommended practices are strictly followed, Tt shall be the supervisor’s
duty to inspect utensils and eguipment for neatness gnd cleanliness, and to examine
the worker's hands &t the end of working periods and after washing. This should
be done under an ultraviolet lemp to ses that all compound has been yemoved.
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Fules regarding bringu&)food,, candy, chewing gum, or hagq?rag'es into ‘the work- .
room shall be strictly enforeed. The Medical Officer shall inspect, daily, Test )
rooms and lunchrooms (if available on the premises) to. make certaln that cleanll-

ness i= maintained and that no articles conteminated with radiocactive luminous

L 1

_compound find their way into these FOMmS. .. - . o e o '
e e IV, WOREROGHS AND BQUIPMEN T I
1. GENFRAL VORKTNG CONDITIONS.--The spplication and handling of radio- e
active luminous compound require workrooms physically separated from other work- o

ing areas and equipment specially designed for the purpose. No work shall be
undertaken in thess Tooms other then that etrictly concerned with the application

of the radioactive luminous compound. There ghall be emple space (at least 12 .
squere feet and 250 cubic feet of alr epace) for each worker. Overcrowding mey
readily leel to unsafoc copditions. Natural daylight ghall be used to the fullest

extent for 1lluminatlon and supplemented by artificisl 1light when neceesary.

2. FLOORS.--The floors ehall have mmooth, continuous surfaces, inscfar @s .
pcssible, end shall be of or shall have & .aurface af water repellant material,
guch as painted concrete or llrocleum. Wood floors, with inevitable cracks, are
prohibited.. Only in this way cen redioactive luminous compound which has been
accidently spilled de prevented from accumulating in the floors to an extent
‘where it may present e hazard, ¥Floors shall:be cleaned daily by wet mopplng to
vemove dust without distributing it over the room. No dry sweeping ghall be per-
mitted in rooms ‘where readiomctive luminous compound is heamdled.

%, WALLS, CEILING, AND WOODWCRK.--Wells, celling, and woodwork ghould be -
well vainted with a semiglose paint which mey be washed ‘occasionally to remove
accumlation of dust. e : : , '

L. ILIUMINATION.--Artificiel 1llumination shall be used +0 supplement .
natural daylight In order. to provide & minimm of 50 fapt candles of diffused
light on the working plane. '

5, " VENTTLATION.--General forced ventilation shall be provided for mll work-
rooms mnd ‘dark rooms, 8o that the radon content of the alr does not exceed .10 ° 0
curie per liter at any pleace at any tims. -The weighing, compounding, end bottling
of luminous compound shall slways be done undcr appropriztely designed hoods with
guction vontilation to the outside air. Operators exposed to dust from radiocactive
Iuwninous compound engeged in weighing, compounding, and bottling of luminous ocom-
pound shall wear reepirators of the "supplied-air" type, Navy Half Mask Type A
(BuShips Spocification INT 37M3){Stock Number 37M310). All ventilating fans shall
be erranged o that they may be specded up to three timos their normel yeveolutions
per minute for 20 minutes before end after each working period to remove dust and

_radon which.may have accumlated in thé ducts and in the air of workrooms. Care
‘must be exercisad in provid.ii\.g pufficient air intakes so that the room veniilating
fan will not create a back pressure on the painting hood suction fan. ‘ B}

6. _ DARK ROCMS.--Ventileted dark rocms for inspecting finished work shall be
kept clean and free from scattered radiocactive uminovs compound. Painted objects
shall be inspscted in ‘amell lots, A montlly inspection with an ultreviolet lamp
shall be pade for the presence of possible accumulation of compound. Ventilatibn
of dark rooms shall meet the requirements specified in preceding paragraph. .
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” T. CORTAINERS m PAINT. --Suitable contains  )sball be provided for 1
mixing the radioactive fuminous compound with the adhest . They ehell be of
convenient form and have a capacity just large enough so that the contents of & |
1-gram bottle of compound ocen be mixed without danger of spilling the compound. ;
These conteiners shall have & broad bass in order that they may not be easlly
upset, and they shall be heavy enough so that the compound end sdhesive can be : r
mixed without holding the container by hand. The form of the contalner shall
provide convenient means for pointing the brush and removing excess peint before
removing the brush from the container. The inner surface ghall be smooth, glazed,
and have no sharp cornere, to allow ready cleaning. All containers of radio-
active iuminous compound shall be covered at all times, vhether full or empty, ox-
oept while in ectual use. S ' : .

8. MZTHOD OF APPLICATION,--Bost results are obtained when brushes of suit-
able shape and size are used for applying the Juminoue paint.’ Any dry method of
epplicetion, euch as dusting luminous powcer on applied adhesive, 1is prohibited.

9. EPUSHES, STYLUSES, AND STIKRING RODS.--A convenient rack shall be pro-
vided for brushes, styluses, stirring rods and other implements not in uee so that
they will not be placed on the table top, cavsing the bristle portion of the
brush, tip of the styluses, etic. to coms in contact with enything ebout the work
teble. Solvents in a suitable conteiner and small wiping papers fer cleaning
these implemente shall be provided. Tkese yiping papers ghall be used only once
and shall then be placed in coveresd containers provided with a paper bag liner.
The containers for discarded wipers shall be removed .at least once each day. The
contents permanently disposed of, outside the workrooms, by burning or returning
to ths manufacturer of redioactive luminous compound for reclalming the radium.
Under no circumstances are the hands to be brought into contact with tho waste.
being disposed. A suitable notice to this effoct should be placed directly on the
wagte can for the informetion of the individuals removing the weste for disposal.
Cloth is not suitadle for wiping and pointing brushes and ghall not be used.

LY T AT P R Y o o [ SERTRCE TR
'S H s -

10. TARLES.--The tebles used for dial painting, welghing, and sther manipu-
latior # of radioactive luminous compound shall have & g'azed porcelain surface er
other mooth, continuous surface impervious to moisture and solvents used with
the ad osive. There shall be no cracks, crevices, or sharp corpers in vhich com-
pound may sccumulate. If provided with dravers, o radioactive luminous compound
shall be stored in these drawers, and no edibles of any kind placed in them. The
Arawers should be small to permit sasy inspection, whith.should be made each week

-’

AN L e

11. HOODS.--Each work table shall bde provided with individual mechanical
exhaust ventilation. This removes radon and dust from radicective luminous com-
pound. at the source and also Berves to increasse the general ventilstion of the
workroom. This local ventilation at the work table ghould be similar in design
to the ekctch shown in figure No. 1. The design of such hood installations should
be such as to provide an ajr movemsnt of not lees than 100 linear feet per minute .
et thc face ¢f tho opening of the hood. The installation of Buch srrangements
as described does not in itself insurc sefety... Thie sir movement may require
., modification sgothat the concentration of radon in the air of the workroom docs
ir.mot exceed 10"~ curie por liter et any place at any time. | .

12. DIAL PAINTER'S EQUIPMENT.--On each individual painting table there
ghall be provided a porcelain or glass crucidble and suiteble holder for mixing
compapd with adhesive; a glass mixing rod; & glass bottle or crucible of solvent
for waining brushes end wiping any spilled particles of compound; wiping pepers;
the necessery brushes and suitable racks for helding them wher mot fn use; And .
eny other toals or devices designed specifically to facilitate the work, No = -~
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Recommended Operatien:

FRONT ELEVATION |

<+

L'. »
d :

SIDE ELEVATION -

.

<

Provide a minimym air movement of 7 -
100 linear feet per minute at the

.face of the hood opening.’ ™ .

RADIUM DIAL PAINTING HOOD - - "« = * = .o

.Recommended Deslgn
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s




S T T o . ce e F I —_—— e

L)

' - ~
. mwbjects of any kind e{ ”)nsous to the work shall de per )ted‘on the work table.
1%. - TRYING CABINETS,~--If painted work is to remain in the workrooms, cebinete
for drying completed work ahall be connected with & suction exhaust system to the
outaide air. This is to prevent the accummlation in the workroom of radon and of
.gri;a_‘pbra from the drying adhesive. These vapors are unpleasant and under certain -
‘sonditions mway be toxlc. Finished work shall be removed to drying cabinets ,
promptly eo that it doce not accumulate near the painting table. The ventilating
systom 1s to be so designod that thero will be & uniform air movement of appyoxi—
netoly 100 linear feet per minute at the face of the cebinet when the doore are
opened. , . . ' . - . B '

- 14, REPAIR AND REPAINTING OF LUMINOUS ARTICLES.--Applied readiocactive
~ lumibous compound is frequently removed preparatory to repainting. : To avoid dust,
“luminous compound shall be removed by screping under liguid. The liquid bath .- -
 may be water or an organic solvent. Rubber gloves must be worn when engaged 1in
_ thib procees. - This worn-out compound contains practically all of the original
-redium émd &8 Just es dangerous 4o hendle ms the fresh compound. The 1liguid
soraping bath ymst be emptied end the pan thoroughly clsened with wiping paperse
dsily.: The liquid of -the scraping bath eshould be emptied directly into the sewage
areter or deposited in a hole 1n the earth. Dry scraping mmust be done under e
hood of the same design as the painting hood dut provided with an -independont ex-
haust venbilating system which will be capable of producing &n alir movement of
not less then 200 linear feet per minwte at the face of the hood opening. The
discherged point of the exhaust duct for the scraping hood shall be at least
£ feet mbove the roof line of the building. The operator shall wear & respirator
of the "eupplied air"-type, Navy Half Mask Jype A (BuShips Bpecificetion INT 3TM3)
(stock Number 37M310). Contaeiners, gloves; and other equipment used for the -
yemoval or reclamation of applied radicactive materiel shall be maintained in a
cleen condition and free of radiocactive materiael when not in usee.

. 15. DISPOSAL OF EMPTY BOTTLES.--The l-gram bottles in which the radioactive

. luminous compound is furnished to the ‘d1al peinter ehall be disgposed ¢f in a
manner to preclude any pos. tbility of harm to workers or other pergons from the
gmall amounts of compound w ich remain in tho containers. If the bottles are to
be réturned to the manufact rer, they shall never bs permitted to accumulaete, and
1f %they are to be destroyed, this shall be done under -supervisipn to insure that
thig ‘destruction is complete and 1s carried out at a spot remote from human
-+ 16. - STORAGE OF RADIOACTIVE TUMINOUS MATERIAL.--Redioactive luminous compourd
ahall be stored in a cebinet located at a sufficient distance from workers &0 that
the gamma-ray exposure for any worker does not exceed Q.1 roentgen per day. This
cabinet shall be lined with lead at least 1/2 inch in thickness. All stock of
yadloactive luminous compound shall be stéred in this ‘cabinet and shall be 1ssued
to 'the: operatora one gram &t a time, -~~~ - - o T ;

117. CLOTHING AND DRESSING ROOMS.--Workers shall be provided with a dreessing
room where they may change from atreet clothes into working clothes. . Each worker
shall be provided with a minimum of two smocks go that one mey be lsundered -each
wveek by the Naval activity. These are for use during working hours end shall not
be worn daring meal or rest perlods or carried away from the plant by the workers.
Thege smocks shall be left in the dreesing room at the end of oach day. Before

- golled cldthes ere sent to the laundry they shall be examined: under an ultraviclet
© _ light.and radiocactive substance shall be removed. Converient facilities for wash-
" .. 4ng, including solvent and hot water, ghall be provided in the dressing room, and
~ supervisors shall insist thet the operators scrubd their hands thoroughly et the
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orEers ghell be

A

provided with individusl towels *
dreseing room. c

28, IRINKING FOUNTAINS.--Exclusively of the bubble type, ehall be provided.
in every room in which emplorees are engaged in the spplication of redloactive
Liminous Fonpdund.  Drinking cups or glasses shall not be used. - - .- s
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y¥.  INSPECTION FOR EAZARDS

_ 1. ' SUPERVISION.--In every diai-painting plent or shop there shali“be a’'well-
.tyainbd Wupervisor-vhose duties and responsidilities include the. inspectipn of
perscnnel and equipment for possible hazards end the enforcemont of safe ‘practices.

2. INSPECTION OF PERSONNEL.--Every person who handles or uees radioactive
luminous compound.shall perform the inspection under supervielon &s prescribed in
peragraph TIT 4 end V 2 under & euitabdle ultravioclet lamp in & derk room adjoln-
ing the wash room before lunch and upon termination of work each dey. Deposits .
of such compound thus found shall be removed with solvent and cleansing tissus.
Following this inspection and cleaning every. persason ghall wash with soap and warm
water and return immedistely for re-inspection under the ultraviolet lamp. - Such
inspection end weshing shell bs repeated wntil all radiocactive substance has been
removed. - . S B o e e

%, INSPECTION OF SHOP.--All rooms, furniture, cabinste, trays, racks, oven
end wash room Fixtures shall be inspected with an witraviolet 1ight at least once
esech month and £ll depoeits of radioactive:luminous gubstances thus found shall
be removed. - : - - .

L. TNSPECTION POR CAMMA-RAY EXPOSURE.--To determine the general gamma-Tey
exposure at points hebitually occupied by workers a properly designed lonization
cr counter device shall be used, by a -~ompetent person. Such an instrument | .. 3°
shell be sensitive enough snd properly ‘alibrated to measuro gamma-1ay :lntensiﬁgs'
of the order of 0.1 roentgen per day. ‘he exposure shall nover excecd the &rate -
of 0.1 roentgen per working day for eny operator. In large shops vhere amoumnts , .-
of redioactive compound handled may wary rapidly, an automatic warning device -
which gives a vigible and auvdible werning when the safe _g.im'it is reached, is help-
ful in controlling the gamma-ray exposure. The ingtrument should be tested a=d
calibrated at lesst once every 6 monthe, to insure proper. operation. In no case,
however, should complete rellance be placed on any automatic device for the pro-
tcetlon of workers. ' L o N

© 5. TUSPZCTION FOR RADIOACTIVE CONTAMINATION.--The radon content of the alr
in various workrooms of & dial-painting plant will give & general indication of
the emount of contamination present. Teet semples of air, teken by filling &an
evacuated glase buld of about 1-14ter volume -and provided with glase stopcocks,
"ahall be analyzed by a ocompetent perscn a8 sonditions may indicate, such. as _
accidental spillage of compound. If euch tests reveal a radon content greater
than 1010 curis per liter, a detailed inspection of the plant by means of &
‘guiteble Geiger-Muller counter, or othor appropriate device, ehall. be made to
locate the source of contemination.  Floors, drying racks, work tables, and |

- ventilation ducts ehall be given particular attention. Any accumulation of radio

active meterial thus revealed shall be removed at-onoe.. - .
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“*  YVI. REPORTS

1. Reporta of the a‘bove measu:rements of radon or gamma-ray exposure ghall
be forvarded to the Aseistant Secretary of the Navy (Shore Establishments
Divieion) and to the Chief of the Bursau of Medicine and Surgery together with
reports of any steps taken to restore the working space to a pafe condition.

2. The results of the physical exam_.nationa of peracns engaged in this
work shall be forwardsd to the Chief of the Burcau of Medicine and Surgery for
informatfon, study, and correlation with mfomation from other 1ndustries en-
gaged in the use of radiocactive materisl.

YIiI. IRANSPOR'I‘ATION

The shipment of radioactivs luminou.s compound is resitricted dy common
carrier because of the radium content. Postel regulations prohibit the shipment
of radioactive material through the mails. Expross companies will ship the

' compound when packaged and labeled in accordance with their regulations. Persons
wvho desire to ship this compound are advised to consult the local representative
of the express compeny rega.rd.ing rogulations imposed by the company for such
shipments.
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wosiriw NAVY DEPARTMENT
fa LA ‘ SOSED-7-FW

| WASHINGTON NN/P3-1(410224)
o _ 23 Fobruary, 1942
Woreg o SeTGL St e e S e e o
Frome The Secretary of the Navy. - = .
Toy ™ T Commandants and Commanding Officers, Shote Establishmentse

gubjects:  Industrial Health Program — Duties of Medical officers

. . for Industrial Hygiene, . o ) _
References-' (&) SecNav,.'s ltr. SOSED-O0-EJ-2/20 NN/P3=1(410224), dat—
. ed 24 February, 1941. »

1. “Information is available that certain Commandants, Production
. Managers, and Senior Medical Dfficers have regarded the program set forth
in reference (&) as unprofitahle. In order that the Nation's Industrial
‘health may be conserved, it shall be made & workable programs

2. In some instances the services of the Medical Officer for Indus—
trial Hygiene have not been properly utilized., Reference is to the fact
that this 0fficer, especially trained, has in some instances been used
simply as an additional member of the dispensary staff, to the total or
partial exclusion of his functions in the field of Industrial Hygiene,
Inadequacy of medical personnel cannot be considered to justify this prac-
tice. Industrial Hygiene functions as listed below shall constitute the
first and primary duty of the Medical Officer for Industrial Hygiene, and
other duties, if any, in the Yerd or Station Medical Department shall be
wholly secondary. '

3. The functions of the Med.cal Officer for Industrial Hygiene, and
those of the Safety Officer are separate, though closely correlated. The
former includes the study of the natural health hazards of occupational
activities, the conduct ef the necessary technical surveys to determine
potential or existing exposures, and the Jaboratory analyses to evaluate
these exposures. These observations and recommendations should be made
available to the Safety Officer who is responsible for the application of

. the necessary corrective measures, ' Cot
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4. In sumary, the suggested functions of the Medical Officer for In-
dustrial Hygiene arejy . :

{a) To study the occupational health problem.

{b) To determine the toxicological data in terms of .
their effect on workers, .

s, (c) To conduct surveys of potential health hazards -
, in specific gctivities and processess —
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Subject;  Industrial Health Progrem — Duties of Medical Officers
' for Industrial Hygiene, L L
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. . {d) To collect samples in the field pertaining to .
T ~ occupational health exposures, .

L
t

{e) To make laboratory analyses both on samples
taken in the field @énd on any material submitted
. .with reference to ‘the causation pf occupational .
" 'diseasc. S o

-t

(£) To prepare reports of findings, recommendations
. * . and conclusions evaluating the hazard of occupa-
. tional health conditionse . . .
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