


(a} To detemzine the masnitwde of the hewlth hazard arising
from tne use of lsudod gasoline for fuel In the fire unit: and
saconsarily, |

(0} To Gotermine the effsctlve luapth of 1lfe of the fillter

disces sised Lo remcve the load.

iTe ionclusions A

e T hsalth hasurd exlsts {rom the broeathlng of lsad in

[&N
3

wWir wien Lie gtove ls opcrated Fosms Oy anclusuren undaer normal

conditions of venklilation. Luwall waiocunts of lead macuoe throush the

-

farner. s emall porticon of this lesd will be depos it¢u 1 the surface
of coold oooilng regaptaalaa wile tho r&wuixqer will SELTEE) tnto tie
ALl B | |

2e There 1z no canger iiat food prepareod in vecontaclos
w11l Vo eonbuami Uutmd S hut the unié hould not be used to propure
faood whilch coras Into dlrect contact with the flare {brolling or
1‘111 r"')o

e alith & roeated f20l of 1.??-cc. of tetrascthyl lead »eor
allon, satlafuctory cooration with 8 mintsus of cloanging sus

obtalined for 115,76 hours with a single ilter unit,

v
At
-

e Urogedure ané Llacuassion

i order Lo ascertuln the fate of wll it lewd and Lhereby
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flue gas prcduced and to det&rmlpu its*léad coateut; The oguipment
employad for this purpoas wag simlilur to that descridsd in a report
Cated June 1, 1941, except that a lurger oxhuust fan wan inetalled,
the use of which offectivaly prevented back drafts on windy duyse.

NS orifiéc dilse for meazuring [lue volumesa was wlsce installced in the
flue plps. The volumes of fluo sas as xowsured by Lhis =eans were
exnloved to chéck the valusgs oblained Indirectly by analysls of (he
carhon &ioxlég gcontent of the flue zas. LvVindings based on the lattor

valnes bhave beean lneluded lo tihls renort as In previons reporis.)

&

“hat this seihod was sublsfuctors is demonsirated in Table |, n

whiolh, wwong other data, the total leud sontant of tho flue ar has
resn C&lﬁuldtﬂd frow the volumesa arrived at by the two methods of
messurenent,

In Table 1 are listed Lhe results on the {lve serles of
tasta, I, I, f; Gy i5.mﬁde with the present Coleman model. Jeries G
was the one employed for the balance study reported in Table L. The
oﬁher data listed in Tables £ und % were also obtained from this
sories. |

%11 runa except tiose of gsaries 4 wore madc.with;’uel
containing 2.2 cee. o tetrastlhiyl lead ver sallon. “his type of

fuel w«as no leooger avalluable, liowoever, und since 1t was convenlent

-

to use u type which was on ths market; «ll rung in serlos U were madie
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leud removal was Inadequate. 7This inefficiency was attributed to
lack of sufflclont bsat at the gensrator to aausa‘pyrolysia of the
totraetnyl load. Oneration of the burner wam contlousd, howevér,
untll a S0=-nound pressure falled to .ive autliasfactory performance at
tno end of ;2 hours. uring this run thoe burner slots bocame clogsed
with a yellowish deposit and had to e cleaned seversl tivesn. whisn
tho run was finished, the vanor tube wuaz almost completely filled

wlth @ oraylsh depostt, which bat pracilcoally closoed its two acreens.

el of tils serlos was carrlod out Lo debsrning wihebthar ©ho

sish results obtualined In serlez D ovwers due Yo warlsbllliy in the
porosity of the Innlevldusl fllters. EnAﬁhiﬁ run the burnopr was net
cleuned, Int a clean vapor Lubo aid c;&“f.‘l:.';.z::;a valva were employede The
result was In aoreswent wlth that roported for series . =2 wus
muds with the same dlase hat had boen employed Ln v-1, but more heoat
wag appllaed to the senerator neaters by reomoving all but the lnner
cirele of closures in the lheater outlets of the generator, thoreby
Increasing the nunter of openinga ffrom 22 to 27. In this teost ibe
turnor alots were cleuned Lmrcro.tbo’unit was‘lightéd.' 18 may he

seon {rom Table 1 thare was u alli:sht improversnt In porformance.

-

Tarios ¥

“his two tasts in this serlies wore cude Yoy Lhe purpoase ol

: »fj

Vi



sradual volstillisatlon of lead deposited in the burner following the
teasts in sories L. IXcept for occaslonally serapln;; the vurner dlotes,

no attemst hud been made to clean the burnsr jtself sincs the atart

of z33rios e

arica O
534

‘efore zeriaes o toats wore startaa; the {urdﬂp’ VLoD tdha,f
und flame valve were cleaned as thorouyskly as posgible by seraping
avar ull deposited scale, followlnr tils Ly troatmont of tio sontam=
Inated surfaces with hot diliute niivrie acid wnd a hot 200 solntion of
ammoniwn acetate. The callnet, hood, and plping sguiprnent wore ulsgo
dismantlod and the surfaces were thorougnly cluaneu firgt by serapling

with & wire brush and then by wipin: down tho surfacse with ecluan

Tass.  For thias tost, as ee hwve stated above, the only fuel avallable

i

was that conbtalining 1.77 ce. of totraetiyl lesd por gallon. 48 in

tho previcus teszsta, each porloed of opsratlien sxtounded over %.9% hours,
the unlt beoling allowed to cool to room temperaturo before tie noxt test
W8 start@d.' In order to oporate the unit ae consistently as possibla, T
the flue . &8 temperature was obgerved by rmeans of a piromstor and the
tomperasture was ¥ept practieslly constant by manipulating the alp
presaure and Clame valve. The temperature control wag chosen 50 us
to ﬁive a constant consusnption of Q.0L0 sallon of el por houwr. ihe

unit oporated satisfactorily rfor a perlod of 1lL.75 hours at alr
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request was resaived that the test be continued until a pressure of
50 pounds wag raquired for operation. {(7The unit had 2tlll been
operatin: a4t »ressures helow 50 pournkis,.,) The cabinet and hood were

worefore reasserbled und the poriod of the test was =zxtemisd o

116,75 tours.  Chis was Jone with Lhe uncloaned hLurner and dise, the

onily clean parts installed belny a vaper tube aml flame valve. &b thoe

*

ena of thls pericd, the stove and bwod opuintent were . aln dlsmantled

amd thorouchly cleouned., “ha hurnsr, vapor bubsa, and flume valve wore

-~

. : 1. € - e Y g " X . v b B o
cloannd a8 rafore al the aturt of tho test, while the bood, cabliaet,

) . W R PR N a AR R I R s S § o vy an
wid plalng were wiped dows with ab na of fliter puanor. 11 denposlis
3 N . s . ’ P i la caomers ¥ B ey T g B
id selutlions wore resorved for lead amalypes, Lhe resxulils of wihleh

are recorded In Table Le Two sets of valuow are lven Lo cnable

eovnarison of the adeguacy of Lthe methodes emplosed In detersinlog

the volume of flue rases. Ia this Lable ecrrection lp wade for the ke
le presont In the ssmell gquentity of fuel drained at the start of

exct: run after the gsunerator had wattalined proper operatingzg terpera-

v

ture. Correctlon of the amount of lead in the flue as had slao teon
mads for the amount doeposlted on tle walls of ths calinet, hoosd, and

viring un to the locus of the proclipitator tubva,.

In Table 2 wre listed the valunes for lead found in the
flueo ~us for the individual perlods of oneration. Thwss values Huve

i
ant twesn corrected for Lhe aamount of lead laost ag depoaslli on the
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in the lead -passed by tho burner. This sli.ht decrease in efficisﬁcy
may be due to a number of causes:

1. The .radual £81ling-up of the lower partién ol the génafabur, plusg
thwe reat, way cause the Tilter case pradually to expand, until it
practically sedts Ltself over thse gﬂncratar‘hcatar osutlats. This
causes a4 drop In the heat output at thé haater cutlets, und imﬁ;ira
tiwg pyrolytic eificlency of the pencrator. This conditlion can he
rerodied by Installing a pla over gach hsater outlet to keep the
enerator frowm seaticg ftould osver the outer outlets.

Je  The lead depcsited on Lhe lowaer gurface of the enorabor ssis as
@ hweat Ingualator and thus provents Lhe altalnment. ol the necogsaxy
pyralytic toemporature. "hmils mloht be remedied by lnereasing tha
slze of the gonerator unif or by providing the seneralor with a
talfle plate wialch would keepn tho deposlt off the lower wall,

The use of tiw latter would aiszo tend to prevent wettlng of the
filter «iso by the boiling pasoline. It may very well o that the
latter conditlon cauges the passage of 5 srall awmount of liguid
fuel throuzh the fliter, thus tending to increase slizshtly the
quantity of lead passed into the alr.

in Table % are rocorded the average fipurcs for the sassuje

of lcad into the flue as during succoesalve porlods of u 245 hour run.

F{
~

The averagoes Jor comparabile periods in A2 completed 7.% hour rung

were emplayed in compiling thoee datuae Tho tuble also recoras th

o
e

- g



acceptod mauximum safe 1imit of 1.5 mge per 10 cublie mocters s aulno
indlcated. Thus 1% mnay he seen (hat whenever wventllation 1s nsossszary
{whon the unit is oparatod in snslosed spacsa) conslierably ~ore vens

tilation will bre reguired during the first hour than dupling any aube

sequent period.

o interpreting the dllutlon duta, 4t should Lo borne Inm ™

wind that a forcad draft was omploved In fheogo Losts wand Lnel under
oormal opsrating condiilong thore will be w gmuller voloums of flue fas
with a consoquently hihier lead cenceuntration. “entllation under

£ Py N 4 - $- Yo o » N R B A
thage cendlbiong must Do seversl Llismos

tun J

Collewing the teat In 2erios O, a T.5% bhour tost wan made

with the thorgurhly sleaned unit and a new Jobma=lanaville llter,.

In this case fuel containing £.02 coe of tetraethyl leao por sullon
wag cegsd and the condlitlions of oparatlion woere tLhe save as In the U

gorien. Thoee data offer additional proof that the psoor performance

i tho casae of series U, 1, and ¥ was due to insufficlient heat at the
vonerator heatera amit Lo volatillizution of lead which had doeposlited

tn the turner Juring tests In serica . 80 the basis of the results
of meries 3 {Mahkle 2) ard test J, 1% may Lo nredicted that voerfornance
would leprove with length of operation of the same dlisc and that th

vurner would be as offectlive with DMl of l:oher lead content as wilth

bee lowsrs o o KE 0005479




least alter overy 7 hours of operation. After a tost of 21 houre
duration, 1% was necossary to insert a clean vapor tube and flame
valve.

In sorisg U and P, no clounings were required and operations

woare gatliasfuetory.

In serisnsg I, opsration was very satlislsctory. “murnor sints
AP Al A — ’ » \ "
dil not clog. The wapor tube and [lame valve were changed alfter

2005 hours, 'mt inspochion showed that the wapzor tube was sbtill

o

onen ag wsre Lthie filter soreensg. 4t (hin time, Tor raasons descrloed
aiove, tiha Lflltar dlsc was removwed frow the unit. . lhen the request

dag rec lvad to contipue the test, e dlsc was replaced bub could
not he tightenad in place vocanse of calling of the bolt nprovided

for this purpose. On thls account, a new BHolt had Lo be ~ado.

In seriss J, no oneratlonal Gifficultiss wers encountersd
PRI ALY £
oxéept at the atart whon the now disc was Insartsd. This d1d not
it proporly into 1is copper seat and 4 swall leak developed. Mn

inspection, 1t was seen that the seating had occurrad at uan angles

which couged ocut sufficlent material to causa the loake.e A noew coppsr

soat was inserted and the teast was sati#factorily cpnbludaa. in

order to avold this difflouliy In the {leld, 1t misht bve advisatle

to ilncorporate into the vurner casting az serles of pilna so placed vk

that the ff1lter dlge would just £it inside thom, This would provent
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“ulle 1

legure of dogulbs on ol1 eats
“uratfon] CGallons | dallons Load in Load in & of
of Tost Fael rer (el Lped| ¥lue tas) Tortal rb in Lemaris
tiours aad Houy Srans GranS Flue das
P 10.4;5 .75 21.% 75k Q% o8 ‘mly outer circle of heater
_outlats of gensrator used
) ] B Hew fllter, cleasuned vapor
Z 61, 1.75 0.9 Seb 1.02 15,2 tube and flame valve but
turner nol clewnsd.  oater
outleta 5476 a8 abovee.
e [1LLLsr a8 k=1, Lurner
\slats claaned, anﬂ all but
[ 35 1.59 G55 Lie7% C.07 .e luner clrels of heater oute
' lets of '&nerator cpanad.
Opening s increassd f“Om el
LO 501. —
, Same 48 =< except now Iil~
Fel 259 1.7% Goi9% 5Helb GaTh2 135 ter disg contalning new
' ' Johna-igngville filter.
Ve %5 1.6 o7 o3 G629 12445 Sare as above but Lorico’
fillter uged.
iuraor, vapor tube, and
b flame valve clesnsd as well
J=terios 11h.75 L7.9 0517 C3e57{a) Leb5{a) 5.07(a)} - as hood, pipln., and cabl-
v net. Fresih fllter. Lal-
§ ance gtudv,.
pi% ‘ o tguipmont cleansd follow=
s 7.5 144 U.:12 a5 GelisT Gahl” Ing balance study, new
§ f1ilter dise

‘#This series of tests with 1.77

{a)

Trhiose values arge not corracted
run or for lead recovered in
culculuted from slectrolytic

lwod,
progipitator tule

cabilin

v

ab, wnd

ce. PL{Et) ¢/ oullen fusl. &

for lead 1a fusl aralnad
pnicing.
aliulynes

1l otuer

’,

TR T
Wil Y

as

rang with 2.0 ces #hi

y )4/ allon fuel{

rom lighting valve at atart of each 3.9 hour

stul lead recoverec in flue gus w8

teen used.
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Loy 1&3.&? L3S0 2550
gzﬁ 112,26 7,05 53w
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At thls point it was crigzloally desided to ond test. Hood and piping
clouned, tut test was continued to %0 1b. pressure on roquest of th
“ffice of the uartersastser Jeneral,
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Table 3

S Toast of Series
§ Four nung :

vata for lead Distribution In . lue Lwe for u 3.9 -iov
(Velues Laseq on AVOTares Lor %4& Corplite 3.

vllution of lue Ge

3@1%@ . | | ieguired to Reduce
ntervul e rbodn Z of Total ¢b Yoe PUoin Flue Cus Hee PR/L0 Cue e Pt Concentration t
inutes Ylug Gas ia i'lue {tag nar Hour Flue .iag 1.5 mz. Fi/10 Cu, *
v 15 | L547% 52,55 . 174, : 11.6
15 12,62 5469 hel Zed
20 17.13 . 12.34 . 75 i %o 3b | 9.95? L2417 | 6.6
60 27442 19,75 272 W RS
60 2} .18 17,4 o1 | | 5,18 2.1
350 11.67 o Gelily EEI LIRS ' 2 e 0f

210 1?4..; | 105,00

:Average anount of lead In fuel consumsd per 3. hour tast = e T3 prama
PAvers o per cant of total lead in flue gas = 5,07

Taverase asouat of flue gas por houpr = 2500 cu. ft. = [5.d cubilec moters




falancsa
A P pi—y SO

Hwllons of fusl used

Lead In fuel used

¥ Lowd 1n fuel dralned frowm
© starting valve and not usad 0.2 se

¥ Corrected lead in fusl used
Lead found in flgg‘gaa {(precipitator samples)
Lead fouwxt in cablnet, hood, and {lue pliping
Total Lead'inLFlue iag
Lead In vapcr tube and flume valve

wrlead in burner parts

Lead in filter diasc and housing

T.ead uhaccounted for

;otal lead recovsred

A =« bhaged on amount of flue zas as caloulated

L == basad on amount of [lue gas s calculubed

/.,.,-,m.,.f e s —
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