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It is especially difficult for persons outside “the he alth maintenance  

field to grasp and retain the fact that mere milligram s of inhaled lead  

constitute a toxic dose (one ounce s 28,350 milligrams) . Since lead is  

accumulative to some extent in the human system, the amount ab sorbed each  

day, tijough it be as little as one or two milligrams, may, after a  period  

of weeks or months, accumulate to a sufficient amount t o produce the  

characteristic illness known as “plumbism" or lead p oisoning. Men in  

production work are accustomed to think of lead in te rms of pounds or  

tons arid it is not easy for them to understand, for insta nce, that the
i

daily inhalation of lead equivalent to that normally present in a BB shot
I

would tfe in excess of the permissible limit for about  150  persons.

Experience has demonstrated that whenever the amount of  suspended or  

"air-bcrne" lead appreciably exceeds 1.5 milligrams  per 10 cubic meters  

(353 ctjbic feet) of air, some individuals in any group who are subjected  

to the 1 exposure for eight hours per day will develop sympto ms of nearly  

plumbi^m". As the exposure increases the more signifi cant will be the  

symptoms and the percentage of persons affected.

Solder and babbitt are used extensively throughout t he Corporation  

and operations involving the use of these materials con stitute the most  

serious of the exposures.

June 9i 19*4-9

0 0 0 2144



Solder Application

Excessive concentrations of lead fume normally do no t result from  

solder application with an electric iron. This is probably due to the  

small amounts of solder involved and the comparatively l ow heat of the  

metal. When an iron, heated in a small gas-fired furnace, is u sed, the  

exposure may be of greater consequence. Solder rema ining on the iron  

will dr<|p to the floor of the furnace and become volatilize d or oxidized.  

The disturbances created by the flame or by removing o r placing the iron  

in the furnace cause the oxidized lead to become air-b orne. Ventilation  

is advisable for removing these fumes and dusts, especial ly where the  

furnace¡is located in a small room or where many units  are in use.

The I atmospheric contamination occasioned by the use  of either gas or  

electrically heated pots containing solder is depende nt on a number of  

factors. With higher temperatures, more volatilizatio n will occur and the  

greater; will be the exposure. With the higher temperatur e, the metal is  

more readily oxidized to produce a  dross consisting o f a high percentage  

of leadj oxide* The dross may provide a protective co ating to reduce  

volatilization of the lead; however, disturbance of this coating will

create hn exposure. As a safeguard against excessive  contamination, pots  

containing solder are usually ventilated. Wherever possible, it is ad­

visable to enclose the ,pot as completely as possible and provide sufficient  

air volume to overcome the thermal effects of the molt en metal. Attempts
I • .

have been made to use natural draft ventilation systems  to control these  

fumes but in those instances where the ducts were not  of sufficient diameter  

the systems were inadequate. A  preferable method is the  use of mechanical  

ventilation.
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- Thé application of solder to automobile bodies by the use of a gas-air

I .
torch does not normally produce sufficient volatiliz ation of the lead to  

cause a health hazard. The temperature of the solder metal is generally  

at the softening or melting point and experience has shown that significant  

quantities of lead are not volatilized. Canopy hoods  over the solder  

application area have been provided in many instanc es to remove the smoke  

and heat that may result when the operation is extensi ve.

Jtemrr flL  p f  Exc gss So l ves
i

Fr^m the viewpoint of industrial hygiene perhaps the  most important  

operation in General Motors involving lead is that of rem oving the excess  

solder applied to the welded seams of automobile bodi es and truck cabs.  

When t̂ iis excess is removed by files, rasps or routers , the particles are  

large enough to fall to the floor rapidly and concen trations of air-borne  

lead ajre generally not excessive. However, when pow er operated sanders  

or grinders are used, excessive concentrations are p revalent over the  

surrounding area. Extensive hand application of abra sive cloth or paper  

can produce undesirable concentrations of air-borne lead but the general  

contamination in the area is not so widespread.

T^o methods have been used successfully in controlli ng excessive  

exposures to lead dust resulting from the removal of  excess solder from

automobile bodies. *

a* Avoidance of discing.
II

AVoid or hold at an absolute minimum any power grinding , discing or  

extensive hand sanding of leaded surfaces. Files or si milar tools may
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be used as a substitute. ¡This, method, under good su pervision, has proved  

satisfactory in a  number of instances.

I

b. ¡Segregation and ventilation. *

Most of the body plants provide a mechanically exhau sted enclosure  

for the discing and grinding operations involving so lder. The enclosure  

should consist of solid side walls from the floor to t he ceiling. The  

ends of the booth should be as complete as possible after allowing open­

ings for entrance and removal of the bodies. Sufficie nt air should be  

exhausted from the enclosure to create a minimum inwar d flow of 150  .

lineal feet per minute through all openings (I50 cfm per square foot of  

opening). The air from the solder booth should be dis charged outdoors.  

Obviously, the air should be discharged in a manner  which will avoid re-*  

entry through windows or monitors.

The sole purpose of the booth is to prevent the dispers al of dust  

into adjacent areas and all workmen inside the booth must  be provided  

with effective personal respiratory equipment.

The types of respiratory devices which could be used  by the men  

are as follows:

1. liechanical filter type which has been approved for  use in lead  

dust. These respirators offer satisfactory protectio n when

adjusted and worn properly, but they are not comfortabl e, they  

offer resistance to breathing, and men are careless in main-
1

taining the air tight fit to the face necessary for effi cient  

use.
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2i Air-line respirators consisting of a half mask fac epiece and

compressed air supply. These devices provide reliable p rotection  

when properly used, hut the attached air hose offers some int-  

pediment and men object to the tight fitting facepieces . They  

have not been generally accepted in General Motors.

Light-weight, supplied air helmets. These devices h ave been  

used extensively. However, recent studies have indicate d that  

not all of them are providing adequate protection. S ome of the  

helmets have been made of loosely woven fabric, others are  in  

need of repair, and in some instances airflow into the helmet  

was considerably less than the recommended 6 cubic ft. per minute.  

Even when the helmets are of essentially air-tight constru ction,  

in good repair, and supplied with not less than 6 cubic ft.  of  

air per minute, it is still necessary that they be styled to  

provide a snug fit at the neck, shoulders and chest. The  

primary object is to restrict the area through which the supplied  

air escapes and thereby provide a positive outward flow under all  

circumstances. _

grinding, g,£_s<?Jdejflpg-Iomega
During the reshaping of soldering irons it is freque ntly the practice  

to grind the surfaces which have been coated with lead . The grinding  

wheels used for this purpose should be hooded and ade quately ventilated,  

especially in those instances where grinding is a f requent occurrence.
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Reclamation

Rec!

lead  

to the

dui

laiming of lead "base metal can create significant e xposures to  

st or fume. She degree of exposure is related to a l arge extent  

method of reclamation. -

In general the discussion pertaining to solder^pots also  applies to  

the meeting of splatters. Extensive stirring or ladlin g of the molten

metal increases the amount of lead liberated. Where the temperature is

! . -

high enough to cause the formation of lead oxide or powdery dross at the  

surfacje of the metal, stirring and skimming may create an  undesirable  

»exposure.

■ ug.

and ot  

the mo  

altho-  

provid  

tamina-  

from

Splatters are generally contaminated with floor sweeping s, flux, oil,  

her organic matter which partially decomposes upon con tact with  

lten metal. The resultant smoke is a source of frequent complaint  

;h it is not known to be harmful to health. Ventilation is  usually  

ed to alleviate this condition, to guard against excess ive con-  

tion due to overheating, and to control the exposure w hich results  

disturbing the dross at the surface.

Iri some instances the lead base metal is reclaimed f rom mixtures

which are predominately steel or iron. The procedure freq uently followed
I
!

is to place the material in a heated furnace or trough  and the molten
! »

metal is allowed to flow by gravity into a melting pot. In most instances
i

high temperatures are used and as a consequence app reciable quantities of  

lead sire volatilized. The high temperature likewis e promotes the forma­

tion of the lead oxides which become air-borne when t he material is

&
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stirred and removed from the furnace or trough. Mechanic al ventilation  

is necessary for the removal of fume and dust releas ed during heating and  

stirring. Ventilation should also he provided adjacent to  the, receptacle  

into Which the powdered dross is dumped to exhaust the lea d oxide which  

becomes air-borne during the emptying process.

Containers of lead oxide dross should be stored and e mptied outside  

the plant.

Babbitting Opérât Iona

alloy  

dust i

Pd

Bdbbitt, commonly used'as bearing metal» is generally a  l ead base  

and as such presents similar potential exposures to lead fume and  

,s were discussed in the preceding sections.

Ex<

crease

ts containing molten babbitt are normally ventilated to remove  

any volatilized lead. Tinning baths are also ventilat ed to remove lead  

and other fumes. Carry-over of the fluxing solution into the babbitt  

pots generally causes production of undesirable irrit ating fumes con­

sisting of the ingredients used as a flux. Leakage of lead  alloys into  

the combustion chamber not properly vented to the outsi de is a source  

of cohtamination by lead fumes.

ccessive exposure to lead is reflected in the employe by an in-  

of lead in his blood and urine. Although we place mo re confidence  

in bldod lead, periodic analysis of either biological spe cimen will in­

dicate if need for additional control measures exists.
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