
General H ygien ic Measures and ^ F a cilit ies  Required In the 
Manufacture of Tet raeth yl Ifceaft and In blending Ethyl F lu id «

The p o ten t ia l hazards associa ted  with  the manufacture 
and blending o f Eth yl F lu id  are probably the most ser iou s th a t  can 
be found in  any of th e lead  trades» However# they are capable of 
complete con t ro l i f  proper p rovision s are made to main tain  an adequate 
degree o f p recis ion  and caution  in  ca r r yin g out p lan t  operations» I t  
i s  exceed in gly doubtfu l i f  t h is  can be done u n less the most r ig id  
and c r i t i c a l  m ed ical supervision  is  estab lish ed  and maintained#  but 
the exper ien ce o f the past twelve years has proved th a t  complete 
success can be assured by the means o f measures of con trol recommended 
herein» I t  would be most un fortunate#  in  view o f the demonstrated 
adequacy of suoh methods# i f  cases of in toxica t ion  and fa t a l i t ie s  
were to occur in  p lan ts not so safeguarded , s in ce it  would be qu ite 
obvious th a t  such in cid en ts were the r e s u lt  o f ca relessn ess or la ck  
o f regard  fo r  p ast  exper ience»

The con tro l measures con s is t  of the fo llow in g co-ord in ated  
types of h ygien io su p ervis ion , namely, (1) a con t inu a l c l in ic a l  study 
of a l l  workmen, (2) r egu la r  study o f the magnitude o f the lead  exposure 
and lead  absorption  of r ep resen ta t ive groups o f workmen through p er iod ic 
determ inations o f the r a te  of lead  excret ion  in  the u r in e and fe ce s ,
(5) regu la r  p er iod ic c r i t i c a l  survey o f p lan t  a c t ivi t ie s  and operat ions 
by the physiolan -ltvcharge, end (I4O regu la r  determination  of the lead  
con ten t of the a ir  of a l l  rooms and working spaces in  the p^ant»

Clin ica l Work» Hot on ly is  i t  n ecessary to m ain tain a 
sharp search  fo r  "clin ica l evidences of lead  absorpt ion , but i t  is  
a l30 im perat ive th a t  a l l  types of i l ln e s s  among workmen be recogn ized  
and id e n t ifie d , i f  th ere is  to be a proper degree of mutual con fiden ce 
between the workmen and the m edical department. I t  i s  n ot  enough to be 
on the lookout fo r  su b ject ive  symptoms of in c ip ien t in t o xica t io n , or 
to watch fo r  changes in  the blood of workmen# or to see the cruder 
evidences o f lead  absorp t ion . I t  is  a lso  n ecessary to recogn ize the 
occurrence and the ch aracter  of n on -occupat ion al d isease and to see 
that i t  is  adequately cared fo r  or  a t  le a s t  th at  I t is  brought to the 
a t ten t ion  of the workmen, These th ings cannot be accomplished by 
cu rsory and s lip -sh od  examinations or by cer ta in  p ar t ia l ly  s p e c ific  
labora tory tests#  bu t  on ly by ca r e fu l and regu la r  study of each workman 
as a whole»

In  these occupations each workman should be examined once 
a week, a t  which time he is  quest ioned ca r e fu lly  in search  of su b ject ive  
symptoms and other  eviden ces of in c ip ien t  i l ln e s s * The temperature#  
p u lse, blood p ressu re, and weight should be noted and recorded , and the 
u r in e should be examined &3 to i t s  r ea ct ion , and the presence or absence 
in  i t  of su gar , albumin and m lcroseop le abn orm alit ies* Onee a month 
each man should have a complete examination of h is b lood , in clu d in g the 
enumeration of leu cocytes and er yth rocytes, determ ination  o f the hemoglobin 
and percen tage d is t r ib u t io n  of va r iou s types of leucocytes , and a quan­
t i t a t iv e  determ ination  o f the number of eryth rocytes which show baso­
p h ilic  gran u la t ion , ( "s t ip p lin g ") • The teeth  and gums should be examined
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fo r  sponginess or  congestion  and fo r  th e presence of a lead  lin e* 
esp e cia lly on the in n er  asp ect  of the gams opposite the molar teeth * 
The st ren gth  o f the gr ip  o f each hand should a lso  he determined and 
recorded* At le a s t  once a year  each man must have a complete and 
d e ta iled  p h ysica l examination* in clu d in g a gen era l n eu ro logica l exami­
n a t ion .

An in i t i a l  .examination o f a complete and thorough type 
should he employed as the b asis  fo r  the se lect ion  of an e s s e n t ia lly  
sound and h ea lth y operat in g crew* The r esu lt s  of t his  examination 
should he ca r e fu lly recorded in  the case of a l l  men accepted fo r  
employment and should he used as a b asis fo r  fu tu re comparisons*
Workmen should he r e jected *

(1) When'they have had s ign ifica n t  exposure to lead  compounds in  
t h e ir  p revious occupat ion s;

(2) When they have had an i l ln e s s  associa ted  with  t h eir  previous 
occupation  which in d ica tes or s t r on gly suggests the occurrence of 
s ign ifica n t  lead  exposure in  such occupation ;

(3) When they have organ ic d isease o f the c ir cu la t o r y system*
esp e cia lly symptoms and sign s of a r t e r io - s c le r o s ls ; f

(I4.) When they have organ ic d isease of the nervous system* a h is to r y 
o f ep ilep sy* or of fu n ct ion a l d istu rban ces associa ted  with  mental 
in s t a b i l i t y ;

(5) When they have organ ic d isease of the kidneys* liv e r  or lun gs;

(6) When they have other  types of ch ron ic d isease, such as t o n s i l l i t i s  
or g in g iv it is * which in  the opin ion  of the examiner Is  u n lik e ly to 
respond to co r r ect ive  measures;

(7) When th ey are excess ive ly add icted  to the use o f a lcoh ol* or when 
because of ignorance* s tu p id it y* undue apprehensiveness* or other  
evidences of u n r e lia b ili t y* th ey are un su ited  to employment in  a 
p o ten t ia lly haaardous occupation*

(8) When they are le s s  than 21 years of age or more than I4.5 to 50 
year3 o f age*

Men should be removed from employment*

(a) When they develop symptoms su ggest ive o f t e t r a eth yl lead  
in toxica t ion *

(b) When they develop p h ysica l sign s and lab ora tory evidences of 
s ign ifica n t  lead  absorption*

(c) Tftien they develop organ ic d isease* which* in  the mind of the 
examiner, in vo lves undue r is k  to t h e ir  sa fe t y and th a t  of others*

(d) When they show a ca r e less or  ir r esp on sib le  a t t it u d e  toward 
the hazards o f the occupat ion , or* a lt e r n a te ly* when they show undue 
an xiety with, r esp ect  to such hazards*
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. ' ' . Excre to ry An alyses« • . - • ..... .

/  I t  has bean shown th at  the study o f the lead  excret ion
o f r ep reaen tà t ive workers por trays a su r p r is in gly accu rate p ictu re 
o f the con d it ion s o f exposure to whloh they are subjected* One 
cannot d e t a i l here the s ign ifica n ce  o f such r esu lt s but r eferen ce can 
be had to our published accoun ts* Su ffice  i t  here to say th at  we do 
n ot b e lieve  adequate p recis ion  can be obtained in  the con t ro l o f p lan t 
con d it ion s without such in form ation* The methods employed In the 
co llect ion  o f samples and in  t h e ir  an a lys is  must have the utmost 
p recision  to be of value* In  our exper ien ce t h is  work cannot be done 
with in  the p lan t* bu t must be car r ied , cu t elsewhere in  order to avoid  
the contam ination o f samples from the p lan t  environment*

The d iagn ost ic « lu e  o f the use of a n a lyt ic methods on 
the blood and excreta* in  suspected  or doubtfu l cases o f in toxica t ion * 
cannot be over-emphasized* We b e lieve  th a t  such fa ci l i t i e s  are ab­
so lu te ly esse n t ia l to sound c l in ic a l work In th is  occupation* .

f le e t  Su pervision *

The p lan t  ph ysician  should make a c r i t i c a l  in sp ect ion  
o f the p lan t  under operat in g con d it ion s a t  in te r va ls  o f approxim ately 
one month* a t  which time he should c r i t i c iz e  a l l  the procedures and 
recommend such changes as are ad visab le fo r  the maintenance of sa fe ty*

Air  An a lys is*

Equipment should be in s t a lle d  and operated r egu la r ly to 
t e s t  the a ir  o f a i l  working spaces fo r  i t s  lead  conten t* Long pipe 
lin es  and rubber ho3e lin es  must be avoided in  co lle ct in g  a ir  samples 
fo r  an a lys is* in  order to avoid  condensation and absorption  of t e t r a ­
eth yl lead  In the car ryin g lin es* Methods have been devised  fo r  
obtain ing accurate^  r esu lt s  here* Complete d e t a i ls  o f methods and 
drawings o f apparatus w ill be supp lied  i f  desired*

All the data r e fe r r ed  to above should be repor ted  to the 
ph ysIclan -in -ch arge and should be used by him to keep h im self and the 
management fu l ly  informed as to the h ygien ic sta tu s o f the p lan t  as a 
whole*

Cloth ing* P ro tect ive Equipment, and Washroom F a c i l it ie s *

Excellen t  fa c i l i t i e s  must be made a va ila b le  fo r  the 
p rotect ion  and clea n lin ess of the workmen* Each workman must be 
provided with  complete cloth in g* so th a t  he may not* under any c i r ­
cumstances* make use o f h is r egu la r  clo th in g in  the p lan t* There must 
be a system of double lockers* and com for table and adequate washrooms* 
shower baths and t o i le t s *  At the beginn ing o f the day*s work the 
workmen must change in to  work-cloth ing* At lunch-t im e they must wash 
ca r e fu lly and ea t  t h e ir  lunch in  a clean  lunoh room. At the end of 
the day they must remove a l l  t h o ir  clo th in g* bathe and change in to 
t h e ir  own cloth in g* The proper arrangement of these fa c i l i t i e s  w il l 
not on ly add to the w illin gn ess of workmen to comply with the regu la t ion s* 
bu t a lso  w i l l  provide fo r  such su pervision  as w i l l  not permit ca re lessn ess 
on the p a r t  of the workmen*

He- ooi or as
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Impervious gloves, dust  masks where requ !red , and a ir ­
l in e  masks as needed» must be supp lied  and m ain tained in  sa t is fa ct o r y 
con d it ion  by the management o f the p lan t .
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