RAK/HiSZ.
25th August, 1928.

Bots Piatro Nidonna,

Csano Dell' Ispettorato i'edico Corporstivo,
"ini stere elle Corporazioni,

JTia iazio 20,

W,

nesyr Dre Didonma,

it the *time of my vizit %o your office I promised to send you a
momorandun outlining my views on the precautions which ars nseessary in
relation $o the msnufecture, iransportation ansd use of anti-knoek fluid
gontaining %atraethyl lead,

I have prepared such & mamovrandum ead T s also sending with 1%,
for your information, various types of warninpgs, inbtructions and repulations
which heve been put into use by @thyl Xxport Corporation as & conseguencs of
ry advice ag tempsred by their exparience and mine over a period of yeara in

the oneration of this industiry.

I wish further to emphasize in your mind the sisnificauce of ny.
Tirst statement, to the sffect that the nature of the e quipment 1s more
imnortant then uny other siagle factor. Beczise this is trua, I consider 1%
advisable %o provide you with skeleton draw ngs end cortain minimal hyzienie
seoifications for she construction of a manufacturing nlant for tetraethyl
leade It will be some time, I fser, before I can provide you with the necussary
Araanings, but I shall 46 my best to obtein thenr for you at the earliest possible
tima, end I shall be plesssd to formard them to you with such sdditional
comments as may ba pertinant: and usaful, '

I hope you will rind the meteriasl which I am sending you to ba of
corsidarsble prectical usafulness in handling this nmblem. The dancers
unsocinted with this industry are not imzgined or academic but are very real
and 1 look with conaiderable anxlety upon conditions I Xnow are developing in

your eountry in this field,

, v Tuite apart from any cormarcial considerations, which are of no
particuler consequence to me, I should ba very happy if I c¢auld be in some

S S n0N1 28R



Dott Platro Didonna. ' -2- 25th fusust, 1938,

-

~earure helpful in siraightening ou$ this 4if fieculs sitastion.

Cordially yours,

Re A, EFHOZ,

1/



Memorandum on _the  Hygienic Reculrements for the

Manufacture and _Transportetion of Ethvl Fluid, and for Mixing

Ethvl Eluld_ with Gasolins.

1. Wyeienic Asnects of the Menufacture of Tetraethvl Lead.

' The design and construction of buildings and equipment for menufacturing
opersations is by far the most important factor in determining thé degree of safety
assoriated with the manufacture of- tetraesthyl lead. Other measures of control
have been found necessary in order to obtain satisfactory results, but it must
be recogrlsed as a first principle that no amount of caution and no amount of
medlcbl and hygienic supervision can p0551bly modify significantly the. basic

onditions of lead\exnosure which arise from the character and quality of the

ulament. * The oily liguid, tetraethyl lead, is sufficiently volatile at ordin-
ary temperatures to cause. acut° danger of death from its inhalation. Therefore
this meterial must be kept and handled in closed pipes and containers. This is
- difficult to accomnllsn since the licuid tends to creep along = surface with
which it is in contact, and if there-is the slightést ooportunity it escapes from
the joints of the pipes, pumps, and storage tanks. The methods of manufacture
also involve chemical reactions znd separatory processes(distillation, etc.) in
which tetraethyl. lead occurs in the vapor state, and st times under pressure. 1In
such a state it is even more difficult to prevent leakage. All the ecuipment
employed, such as autoclaves, distilling apperstus, pipe lines, pumos, separatory
tanks and storage tenks must be constructed on precise specifications and with the
highest quality of workmanshin. - Pipe-joints must be eliminated by employing
welded construction wherever fezsible. The only type of pipe-joint that has been
found at all satisfactory is a flanged joint, with the flsnges welded to the pipe-
lengths and bolted together with heavy bolts which can be drawn uo tightly, with
en intermediste gasket of fairly hesvy fabricated sheet asbestos. Sight-glasses,
which are absolutely necessary in certain pipe-lines in connection with several
operations, are & potential source of significant leakage and must be specially
constructed. It has been found feasible and necessary to build a sight-glass of
welded metal with small but heavy (1 inch thick, bullet-proof glass) fleat
windows ‘in the front and back, with the windows drawn up tightly, by bolts, against
an asbestos gasket which is also in apposition to an outside metzl flange. (The
customary tyope of sight-glass leaks regularly and continuously). Pumps of the
customary type are quite unsatisfactory for handling tetraethyl lead, for leakage
is absolutely inevitable. - A "Lewis" type of pump, .in which there is a revolving
column open only at the top (whlch must always be above the liquid level of the
material being pumped), is the only type found satisfactory in practice.
Because of the slight leakage of vapor at the top of the column local ventilation
must be employed so as to carry away all vapors.  Autoclaves and stills must be
eguipped with certain moving parts such.as agitators which penetrate their shell.
A1l such vessels, regardless of the excellence of their construction and
maintenance, will inevitebly leak at stuffing-boxes. If badly designed and
constructed they will leak profusely. Accordingly every effort must be made to
obtain the best of workmanship in the construction of such vessels. TEven so, it
is necessary to apply unit ventilation to these pieces of apcaratus, to such an
extent as to maintain a safe atmosphere around them. This should be done by
surrounding them with a comparatively tight booth which is specially ventilated,
and which is kept under slightly negative pressure so that no vapors escape from
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it into the main working space

-

A1l parts of the menufacturing plant in which liquid lead compounds are
produced and handled must be carefully ventilated to such degree as is neceasary
to msintain the atmospheric lead concentration below a toxic level. The lead
concentration in any part of the plant should not be permitted to exceed 2
milligrams of lead per 10 cubic meters-of air for more than fleeting moments,
and the basic concentration of any point should not exceed 1.5 milligrams per

10 cubic meters. The lead concentration in the air should be determined regularly
by precise me nods of air-sampling end analysis, so that there mzy be no conjecture
as to the actual conditions. prevailing in the plant.

It has been found that the

ventilation to be efficient and uniformly adequate must be operated along the

following lines:--

1. Points ot vwhich small quantities of vapor escape from ecuipment regularly
or frecuently must be locally ventilated by quct:Lon to aviod the significant

contamination of adja

cent areas.

2. - Adr must be forced into all narts of the buildiag to such an extent as

to meintain = slight positive pressure,

thereby avoiding the backing up of

vapors from drains into which tetraethyl lead may have gone because of

leakage or accidental
and working soaces so

spills. Air must be introduced into individual rooms

&8s to produce complete changes in proportion to the
extent of the lead contamination from spparatus within such spaces.

2, The .zir introduced into rooms must be balanced to the desired degree

by the withdrawal of air by suction fans.

4. Concentrated vepors which regulerly escepe from operating efulpment
(such as, for example, in ventwng the autoclaves or stills) must be removed
by scceesory exhaust ventilation, and must not be carried by the generzl

ventilating ducts of

the building.

5. The most rigorous care must be taken in-locating the sir intake and
exhaust openings so as not to reintroduce exhausted air into the building
through the intake lines and so as not to nick up smoke and fume from the
furnaces employed to reclaim lead from the residue of the reaction vessels.

8. The residue or "sludge" removed from the reaction vessels must be
carried in a closed pipe line to a pit which is completely housed in and
which is kept mnderiglightly negative pressure by exhaust ventilation in
such manner that the overlying vavpors do not escape into the sdjecent

otmoqnhere.

Every operation in the manufacture and hﬂndling of tetraethyl lesd, and in
the maintenence and repair of equipment requirés skill and trsining and also
expert superviesion. The repsir operations, the removel of old ecuipment, and
the replzcement of new apparatus are especially hazardous. It is highly

necessary therefore that care be exerclsed in the selection of the plant personnel.




Complete details of every operation should be worked out and recorded as operating
and sefety instructions. Precise dicipline must be mointained in carrying out
such instructions. The men should be fully aware of the'dangers of their
occupetion and should know how to protect themselves against lead ebsorption at
all steps. :

" Emergency showers, with water, should be availeble in all parts of the plant
vhere contact with tetraethyl lead may sccidently occur, snd a convenient supply
of kerosene must always be availsble so that any teitrasethyl lead which may come
in contact with the skin cen promptly be washed off with this materisl. Ordinary
wash stands with soap must be conveniently situated on each floor, end toilet
feeilities must also be provided on each floor.

Air—line mesks must be provided for the several operations rhich otherwise .
involve unavoidable exposure to tetrzethyl lead vanors. Such facilities are requireu ;.-
when men must enter the specislly ventilated booths surrounding the autocleves
and stills. = Such masks must also be used in removing the bags from the bag-
filters. No men shoulc be permitted to enter the builcding surrounding the sludge-

pit without using en air-line mask. Certsin repair operations which necessitate a
bresking into a pipe llne that has been used to convey tetraethyl lead require such '
masks. ‘

The ethyl chloride storage and recovery equipment shoulc be housed outside
the tetrzethyl building in a place vhere fire hezards will not affect the other
serations.  Only such quantities of ethyl chloride as are needed to carry on
the msnufecturing orocesses should be kept within the tetrsethyl lead building.

A complete over-head sprinkler system for fire preventﬂon shoulo te installed
in the tetrzethyl lead building.

mﬁe pAlloy Buildine.

In connection with the manufacture of tetraethyl lead there must be
facilities for the preperation of a lead-sodium alloy. The sodium used for this
purpose, and the alloy vhich results from the operation, must be protected care-
fully ageinst water, and conseguently pipe lines for water, faucets and hose lines
must be kept out of working areas iIn which these meterials are handled. However,
there must also be adecuate provision for the elimination of dusts and fumes.

The pots in which the alloy is prepared must be enclosed in an adeguatelyv
ventilated booth and there must be completely ventilated booths in which the hot
frechly cast alloy can be kept until cooled.  Although the alloy is brittle and
tends to give rise to but little finely divided dust when broken or ground in a
mill, there is need, revertheless, to prevent exposure to dusts. The flocrs,
therefore, must be kept clean by sweeping wiith a copiocus supply of saw—cdust
impregnated with kerosene, and the mill must be protected against discharge of
particles at both the feed and discherge side. Men engaged in removing molten
alloy from the pois into the moulds rmast also wear dust and fume masks of correct
design

~.
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Air analyses must be made at various points in the alloy department, and
housekeeping must be rigidly supervised to malntaln the maximal degree of
cleanliness and freedom from hazard.

The Reclemstion of Lesd from Sludge.

The sludge stored in the sludge pit and dryer must be removed mechanically
by a buckel or shovel operated by remote control from without the building and
introduced into a hopper which will feed it at a proper rate into a properly
designed melting furnace. If this equipment is properly designed and operated
no vapors of tetraethyl lead will es e into the furnace room. The molten
lead withdrawn from such furnace'musg %e permitted to contaminate the working
space vith its fumes. =~ The pot from which the lead is “ladlgq, and the casting
moulds must be so designed as to be capable of adecuate ventilation until the
rigs of lead are cooled well below the temperature at which leed is appreciably
voletile. This can be done by having a revolving pigging table which permits the
newly poured pig to be shifted promptly into a ventilated box from which it
emerges cooled at the other end. This table should be in close relationship
to the pot from which the molten lesd is removed by a ladle or pouring device.
This pot also shoula have a hood over it connected to an exhsust duct.

IT. of Tetrsethyl Lead

The exposure to tetraethyl lead is of the same tywe in the blending plant
2s in the olant in vhich the tetrsethyl lead is manufectured.  The finished
lead compound must be mixed with other ingrasdientn, of which the most important,
from the hygienic point of view, are ethylene dibromide end ethylene dichlorice.
The latter two comunounds are toxic liculds of somewhat higher volatility than
tetrzethvl lead and they give rise to danger of acute poisoning from inhalation
and skin contact. = In their acute manifestations these poisonous substances
proGuce narcotic effects, followed by central nervous system irritation and
delayed damage to the liver in non-fatal cases, and by collgpse and coma in
fatal cases. _ . -

If is necessary that the blending be carried outb.with grest care and by
means of precise equipment, in order to avoid exposure to tetraethyl lead and
the organic bromine compounds. = Since drums must be filled, the piping system
must be open at the point where filling operstions are carried out. A filling
booth must be constructed in such a way that all vapors are carried awsy
completely, and with control spparatus which is operated entirely from outside
the booth. The best means for this is a weighing platform, of sufficient size
to carry the drum, completely enclosed and heavily ventilated, with a glass
window through which the filling can be watched. A pit benesth a metal grill
should be arranged to catch any accidentally spilled material, and a copious
supply of contimiously rumning waier should flush awsy any spilled material
promptly.

The toxic liguids should be moved by gravity flow so far as possible but
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mixture must be accomplished by agitastion.  Accordingly the top of mixing
tanks must be so. ventilated as to prevent leskage of vapors into the rooms from
the stiffing box around the agitetor shaft. . The pumps for handling the
liouide should be of the "Lewis" type, ventilated at the top of the column.

he contziners for the finished Fluid must be limited zs to ityve and
capacity to those which are capable of safe transoortation snd mhich are designed
for use in cuthorlzed and controlled mixing operations. It is of the utmost
hygienic importance that irregular procedures for handling Ethyl Fluid and for
mixing it with gasoline should be avoided. The most important meens which can
be teken tovards this end is to send Fluid out of a plant only in such packages
as can be usged at properly designed mixing plants. Such plants, at present,
employ only drums of 10 gallon and 55 gallon capacity. The distribution of
smell cans of Fluid, (i.e. one liter capacity), is an Snevitably hagardous IR
procedure and should be limited to the absolute minimum compatible with the S %
needs of the industry. Tin cans containing five liters of Ethyl Fluid are L
dangerous to transport and even more dsngerous to hsndle in any type of mixing
ecuipment and should be completely avoided. The can of one liter or of smaller
capacity is recuired at present for various types of laboratory procedures and
certzin twoes of experimental mixing operations. It can be handled safely
under suitable conditions in the leborstory or elsewhere, and should not be
employed otherwise. The distribution of such cans, however, to irresponsible
or iminstructed persons is an invitation to disaster. Indeed complete
instructions as to procedure should accompany every cen which is issued, and
careful records should be kept of the destination of every such can. All
shipment of cans should be flatly refused by the menufacturer except in such
instances as the need for them cen amply be demonstrated by the purchaser.

TRV
st

e e
il i

Not only is the use of numerous types of contziners (especially small ones)
dangerous beyond the limits of the mamufacturing plant, but it is also un-
necessarily hazardous within the blending plent. Safety in the blending and
packaging operation depends fundsmentally upon the simplicity and uniformity of
" “daily procedures. Irregular practices and specialized operations are likely to
create new and difficultly controlled hazards and should be kept at a minimum.
Moreover.the hazardg of filling a smell package is as great as that of filling
a lerge one, therefore the packages should be as large and as few as possible
with due regsrd to the limitationg of hazard in transportation and in other
types of handling beyond the limit of the manufacturing plant.

The drums employed for the shipment of Ethyl Fluid should be of exceedingly
strong and durable construction, with I-beams on which they can be rolled, and
with double bungs for the avoidance of leakage. The majority of the drums
that have been in use in Italy have been purchased from Ethyl Export Corporation
and-sre of the approved type. However, safety in the continued use of these
drums will depend on the care tzken in inspecting and repairing them when possible
and replacing them when necessary. After every trip to & consignee each drum
must be cleaned thoroughly, inspected critically for corrosion, injury, or leak
and should be repainted. These things, I am informed, are not being done in
Italy at present, since there is a complete lack of cleaning and testing
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facilities. After being filled with Fluid each drum should be tested for at
least twenty-four hours by standing with the bung downwerd, and by carefully
inspecting the seams for lezks.  Such leaks will show up clearly on the
freshly painted outer surface of the drum, if the Fluid is highly colored and
if the drums are opainted white or light grey. Otherwise minor leaks or even
serious oneSare certain to escape detection. '

Obviously, the opening, cleaning, and testing of returned drums are
dangerous operations. They must be handled with highly specialized and
thoroughly ventilated equipment if they are to be done thoroughly and safely. R
Actuslly it has been found to be wholly necessary to clean the drums thoroughly, ‘
not only for reasons of safety, but also for comquc1al reasons, since it is

imoossible%to avoid the accummulatien of scale andfust which will result in the
presence of suspended matter in the Fluid,and will interfere with mixing
operations by plugging velves and other small orifices. Such occurrences result
in ovvortunities for sérious lead exposure in mixing plants, and should be
reduced to a minimum. :

III  General Hygienic Measures and Facilities Pecuired in the Manufacture
of Tetreethyl Tead and in Blending Fthvl Fluid.

The ‘potential hazards associated with the manufacture and blending of
Ethyl Fluid are probably the most serious that can be found in any of the lead
trades. However, they are capsble of complete control if proper provisions
ere made to maintein an adequate degree of precision and caution in carrying
out plent operations. It is exceedingly doubtful if this can be done unless
the most rigid and critical medical supervision is established and muinteined,
but the experience of the past twelve years has proved that complete success
can be sssured by the means of measures of control recommended herein. It
would be most unfortunate, in view of the demonstrated adequacy of such methods,
if cases of intoxication and fatalities were to occur in plants not so safe-
guerded, since it would be cuite obvieus that such incidents vere the result
of carelesshess or lack of regard for:past experience. ' o

The control measures consist of the following co-ordinated types of
hygienic supervision, namely, (1) a continual clinical study of all workmen,
(2) regular study of the magnitude of the lead exposure and lead absorption'
of representative groups of workmen through periodic determinations of the
rate of lead excretion in the uring snd feces, (3 3) regular periodic crltlcal
survey of plant activities and operztions by the nhyulclan—ln—charge, and
(4) regular determination of the lead content of uhe air of Qll rooms and
working spaces in the plan ’

Clinieal Work. Not only is it necessary to maintain a sharp search for
clinicsl evidences of lead absorption, but it is also imperative that all £ b
types of illness among workmen be recognised and identified, if there 154/\Drooer
degree of mutual confidence between the workmen and the medlcal department. :
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It is not enough to be on the lookout for subjective symptoms of incipient
intoxication, or to watch for changes in the blood of workmen, or to see the
cruder evidences of lead absorption. Tt is also necessary {to recognise the
oceurrence and the character of non-occupational disease snd to see that it is
adequately cared for or at least that it istbrought to the attention of the
workmen. These things cannot ‘be accomplighed by cursory and slip-shod
exaninations or by certzin partlally specific laboratory tests, but only by
careful and regular study of each workmen as a whole.

In these occupations each workman should be examined once a week, at
which time he is questioned csrefully in search of subjective symotoms and
// . ther evidences of incipient illness. The témperaturey pulse, blood pressure,
<=§-} nd weight should be noted and recorded, and the urine should be examined as

= 1«

J/ o its reaction, and the presence or absence in it of sugar, albumin and
Y’/ icroscopic abnormalities. Once a month each man should have a complete s
\.! xamination of his blood, including the enumeration of lencocytes and erythrocytes,
8/ etermination of the) nercentage distribution of wvarious types of lencoqytes,
§?\’ '~ nd a quantitetive determination of the number of erythrocytes which -show
asophilic granulation, ("stippling"). The teeth and gums should be examined

.or sponginess or congestion and for the presence of a lead line, especially
onfhe inner aspect of the sums opposite the molar teeth. The strength of the
g'ip of each hand should also be determined and recorded. - AL least once a year
each man must have a complete and detailed physical examination, including ’ .
a general neurological examination. v L

An initial exemination of a complete and thorough type should be employed
as the basis for the selection of an essentially sound and healthy operating
creve. The results of tnis examination should be carefully recorded in the
case of all men accepted for employment and should be used as a basis for future
comparisons.  Workmen should be rejected:

(1) wWhen they have had significant exposure to leaa compounds in their
previous occupations;

{2) twhen they have had an illnegs associated with thelr previous occupatlon
which indicates or strongly suggests uhe occurrence of significant lead _ S
exposure in such occupation; — f'*

(3) when they have organic disease of the circulatory system, especially . RS
symotoms and signs of arterio-sclerosiss; ‘

(4) When they have organic disesse of the nervous system, a hlstory of
epilevsy, or of functional disturbances associated with mental instability;

(5) vwhen they have orgesnic disease of the kidneys, liver or lungs; I

(6) wWhen they have other types of chronic disease, such as tonsilitis or -
gingivitis, which in the opinion of the examiner is unlikely to respond to
correttive measures; . , : ) : o

- (7) When they are excessively addicted to the use of alcbhol, or when
Pecause of ignorance, stupidity, undue apprehensiveness, or other evidences of
unreliability, they are unsuited to employment in a potentially hazardous occupation.

(8) when they- are less than 21 years of age or more than 45 to 50 years :
of age. ‘
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‘Men should be removed from employment: Eg?

(a) When they develop symptoms sugvestive of tetraethyl lsad intoxi-
cation. ¥

(b) When they develop physical signs and laboratory evidences of is
significant lead absorption. ;r

& L) e &;,M njw J.t.«w whade ot vaud) ﬁ’&v»ﬁo«m i undus)

(&) When they show a careless or irresponsible attitude toward the
hazards of the occcupation, or, altermately, when they show undue anxiety with
respect to such hazards, ’

Excretory Analyses.

It has been shown that the study of the lead excretion of represent- =
ative workers portrays a surprisingly accurate picture of the conditions of
_exposure to which they are subjected. One cannot detail here the significance
of such results but reference cax be had to our published accounts. Suffice it
here to say that we do not believe adequate precision can be obtained in the
control of plant conditions without such information. The methods employed in
the collection of samples and in their analysis must have the utmost precision to
be of value. In our experience this work cannot be done within the plant, but
mist be carried out elsewhere in order to avoid the contamination of samples from
the plant environment,

The diagnostic value of the use of analytic methods on the blood and
excreta, in suspected or doubtful cases of intoxication, cannot be over-emphasized.
We believe that such facilities are @8bsolutely essential to sound clinical work
in this occupation.

Plant Supervision.

- The plant physician should make a critical inspection of the plant
under operating conditions at intervals of approximately one month, at which time
he should criticise all the procedures and recommend such changes as are advisable
for the maintenance of =mafety. :

Air Analysis;

Equipment should be inatalled anl operated regularly to test the sir -
of all working spaces for its lead content. Long pipe lines and rubber hose lines -
‘must be avoided in collecting air samples for analysis, in arder to avoid conden-
sation and absorption of tetraethyl lead in the carrying lines. Methods have |
besn devised for obtaining accurate results here. Complete details of methods

and drawings of apraratus will be supplied if desired.

All the data referred to above should be reported to the physician-in-'e =
charge and should be used by him to keep himself and the management fully'lnformed 2
as to the hygienic status of the plant &s a whole. ’ L

Cloft 1ng, Protective Equipment, and Washroom Fecilities.
X )

Excellent facilities must be made available for the protection and
cleanliness of the workmen. Each workman must be provided with complete clothing,
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so that he may not, under any circumstances, make use of his regular clothing
in the plant. There must be a system-of double lockers, and eomfortable and
adequate washrooms, shower baths and toilets. At the beginning of the day's f
work the workmen must change into work-clothing, At lunch-time they must wash .
carefully and eat their lunch in a clean lunch room. At the end of the day they
must remove all their clothing, bathe and change into their ‘own clothing. The
proper arrangement of these facilities will not only add to the willingness of
workmen to comoly with the regulatlons, but also will provide for such super-
vision as will not penmlt carelessness on the part of the workmen.

Impervious gloves, dust masks where required, and zir-line masks as
needed, must be supplied and maintained in satisfactory condition by the
management of the plant. :

1v. Hygienic Aspects of the Transportation of Ethyl Fluid.

- .
) The spillage of Ethyl Fluid in transit may cause serious difficulties
in that dangerous exposure may involve carriers as well as other versons who
may have no knowledge of the dangers and no means of protecting themselves.
iforeover, other commodities may be so contaminated as to cause the dissemination
of serious danger into remote regions. The utmost care should be exercised to
confine the hazards to points at which they can be controlled.

Drums of Ethyl Fluid shipped by rail should be secured by suitable means
50 as not to move about in transit. They should not be mixed with other carzo but
should be sent direet from mamufacturer to mixing plant and should be handled at
both ends only by trained and experienced persams, Drums of Fluid transported
by water should be loaded on deck under the supervision of fully informed and
experienced persons, and should be secured firmly in place so as not Lo be
damaged and so as not to be a source of danger in transit. Any Fluid which may
leak or spill on the deck of & ship or barge should be washed overboard promptly
and any leaking or broken drums should be disposed of by being cast overboard if
possible or necessary, or by being so placed thatfurther leakage will not occur.
The instru¢tions provided by Ethyl Export Corporation are the result of years of
‘experience with the chance occurrences in transporting Ethyl Fluid. Copies of
such instructions are supplied herewith and need not be repeated in detail., Suffice
it to say, here, that every practicable safeguard should be thrown around this
phase of the industry and to the extent that this commodity requires unusual care
in transport, it should be incumbent upon the manufacturer and shipper to provide
conditions compatible with reasonable safety.

Cans for the distribution of small quantities of Ethyl Fluid ,
should be strong and of a well designed type for pouring without dripping. These
should be encased in a second, hermetically sealed metal can, so that no leskage

can occur in transit, and complete instructions for handling & can with safety

and for d1spos1ng of it when it is empty should be enclosed within each outer can.a
/

\}Persons who may Ufﬁ ‘them 1nadvertently or such persons as aeroplane
pilots cannot be expected to appreciate the risks assoeiated with improper hendling
of the materiel and should be both warned and instructed. The instructions

issued in this manner by Ethyl Export Corporation are given in the material
supplied with this memorandum and need not be detalled here.
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