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to establish the magnitude of the nealth hazard, the awount of lead
preagent in the quanciﬁy of susoline consumed in the. stovoe was
determined by analrais and balanced against the weount found in th
flue gaéas plug that retalined in the burner itseli. +hu unit was
pluced in the cablnet deelined to snclese the burner, wrd & suliuble
nosd and stack were provided in order to mousure the quantity of
Tlue gas produced and o deteranine 1t5'1§ad conteut; The oguipment
employad for tnis purpoas was similur to that descridsd in a report
dated June 1, 1941, except that a lurger oxhuust fan waz inetalled,
tho use of which offectively provented back draflts on windy davs.
s, orifiéc Gisg for measuring {lue volumes was alsc Instullced in the
flue plps., The volumsa of flue ;a8 as mousured by this =means were o
exnloved to chaék-t& valuegs oblalined Indirectly by analysis of the
carton dloxide content of ithe (lue cas. {(Vindinsgs based on the lutter
values havge vesn Included in thls resort as in orevious renortis.)
Trat this reihod was sullsfuctory 1is ﬁemﬁﬁﬁzrata& In Table l, in
widcll, wwong other data, the total loud sontsnt of ths flue ,us has
rean C&lﬁuldt@d from the velumes arrived at by the two methods of
messurenent,

In Table 1 are listed Lhe resulta on the {live aserles of
tanta, U, I, ¥, G, iﬁ.ﬁﬂﬁ& with the present olerun model. Jeries G
wus the one employed for the balance study roported in Table L. The
oﬁher datx listed In Tables & and % were also obtalned from this
norios, |

£11 runs oxcept those of saries O wore madu.with;?uul
containing Zed cce 0f tetrasthiyl lead ser rallon. “hls type of
fuel «us no loanzer avallahble, howevav; «nd 8ince 1t waas convenlent

to use a bype whileh was on (he varket,; «ll runs in serlos U were made
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sasoline contalning 177 cc. of tatraethyl lead per sallon.

“his series wae orlsinalily placned to serve as the balance

tent, wcause of operational diffliculties, however, vory hish values

were ébtained for tho affluent lead and 3& became evvident that tho
leud romoval was Inadequate. 7This iﬁeffidioncy was attributed to
lack of sufflclont bisat at the gonerator to aausa~pyrolysis of" the
toatraethyl load. Oneration of the burner wan contlinued, howevér,

until a 20-nound pressurs fulled to uive autliafactory performance at

the end of 22 hours. During this run the burner slots bocase clogged
with a vellowish deposit and had to e cleaned several ilwves., «hen
tho run was Cinisbed, the vapor tube was almost completely illed

y

“«1Lh A oravish depostt, which ad practlically closoed ita two sereens.

el of tids merles wmasn carrloed out Lo datsrnmine wlhether Lo

niah results obtulned in cerlea I owero due Lo varlablilliiy in the

poroslity of tha junlvldual filrers. In thla run the Lurnor was net

cleaned, b a clean vapor itubo and 4 flame walve were omployed.

.

v

The
result was in asreowent with that roported Tor series U, el wus
muds with the sume dise Lhat had been employed In ve-l, but wmore heoat
sag appllad to the senerator featers by romoving all but the lnaer

circle of closures in the heabter outlets of the generator, thoreby

increasing the nurter of openlings ffrom 22 to 27. In this tost the
turner slots were cleuned Lefore the unit was li-bted. 18 may be

seon {rom Table 1 thare was u 3li;ht improvemcnt In porformance.
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Tarios ¥

“hin two tauts in thls sories woere cuade oy Lhe purpose ol
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couparing the varlabllity of rilturs maﬁe of Johna-ﬁunsviils aastestos
and snother merely deslgnated as "Lorico.” The results are in anreae
ment wlth thcso—abtalned In neries o, Indlecating thuh the variaticns

in {ilter material ave nat é%gnificant.

Eig} findings swero obtalned 1n =2, ¥el, andg V=2 in apite
of the 1increased hsat of the rasnerator. %eat iikaly thoy ware»dﬁe to
5raéu§1 volatiiizat ton of lead deposited in the burner rollowing the
teats In series L. IXcept for occaslonally scraplng the turner slots,

_ .

no attem:t hud been made to glean the burnsr Ltself slnes the atart

of serlios .

Zorlea O
—

‘efore gseries o tosts wore ﬁtartaa; the burnar, Ve Lo tuﬁa,f
und lame valve wers cleoansd as thoroughly as possible Ly soraping
avay ull deposited scale, followin: thls by troatmont of thio dontam-
loatod suprfaces with tot dilute ntivie acid and a hiot 20 solution of
amvoniws acetate. The cablinet hood, and piping squipment were also
dlsmantlod . the surfaces were thorougnly cleaned firat by seraping
with & wire bruash and then by wiping down the surfaccs with eluan
Taise For tinig tost, ags we hwuve stated above, the only fuel avallable
was that contalning 1.77 ce. of totraetiyl leud per pallon. 4s in
thwo previcus tests, each perled of apsratlion sxteuded oveyr 3.5 hours,
the unlt being allowed to cool to room temperaturo before tne next test
was start@d.‘ In order to oporate the unit ag consistently ae possibla, U

the flue . &8s temperature was observed by msans of a pyrometor and the

5

tamperasture was kept practieslly constant by wmanipulating the air
presacre and flame valve., The temperature control was chosen 0 ug
£o ;7ive a constant consunption of O.L0 pallon of el por houwr. The

unit oporated satlsfactorily for a perlod of 11l .76 hours at alr
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nrassure at or Lelow LU poundn.

It was inianﬁad to tarminate too test abt the end of U066
Soura and therefore the cabinst and haaﬁ wore dlezuntled wnd oluanei
{trhe eollected depoalt was romowed by wiping the surfacos «ith {ilter
supert, The Llume valve and vanor tﬁb& were ulnc clouned and all
depoatte and scrapings were reserved for analysia,. '%aauwhilq 3
request was reoalved that the tast be caﬁiinued until a prassube of
50 pounds was raqgquired for operation. {(The unit had atili boen
operatin: at pressures helew.EO 9bunua.) Tia cabinet and hood were
thorefore rsassenmblsd und the poriocd of the test Weis axtendsd to

116,75 bours.  hls was Jdone with Lhe ungleaned burner aad diase, the

only clean parts inatalled belny a vaper tule and flare valve. At the
ena of thls pericd, the stove and bsod opuipnent were i aln dlamantled
amd khorouchly clouned. “ha Lurner, vapor tubs, and flume valve wereo

-~

cloanad as raefore ab the start of the test, shile the bLood, cabliaet,
wveres wipoed dows with ptilne of £riter Dunore A1l Jeposliis
and selutlions weroe reserved for lead anmalvees, [ho resulbs of wadleh
“re racarda&_in “atle Le Two sets of vulios are ;ivan Lo enablea
eovnarison of the adeguacy of the metheds emplozed In detersinlng
tire volume of flue nases, Ia thla Lable correction is rade for the ek
lesd presont In the sqmell guantity of fuel drained at the start of
each: run after the Jsnorator Lad attalned propesr operating tompera-
ture. rnrrectloﬂ af the amount of }¢uq in the flue az had &lao bgon
maﬁe for the amount deposlted on the walls of ths cablinet, hood, and
eiring up to the locus of the procipltulor tuba,.

In Table & wre llsted tho valunes for lead found in the
flue ~us for bhe individual neriocds of onoration. 7Thnese values nuve

R

ant nesn correcsted or Lre amount of leal lost ag deposit on the
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walls of hond, cabinet, or pip ing, or for the anall amount of lead
crogsant In the average amount (10 ;ra%a) of frol Jdralned ron the
rupner ut the aturt of VAL run.e 48 can Lo aéms {‘v;vr:.:zz; e dats, the
parformance of tihe [ilter sradurlly improved until 1% ad been operated
for 43 hﬁurs, probably bocause of the Fillingeup of <he pores of the
filﬁor br the lsad salté. :on~e" operation cauvsed a alight locerease

in the lead -pussed by the bturner. This slisht decroase in @ffiéicﬁcy

may be due to a number of causes:

1. The .radual £11iing-up of the lower partién ol the génarabur, nlus
the reat, wmay cause the ilter cazge pradually to expund, until it
practically seats ltself over tie gﬂncrator‘hoatar ocutlats. This
cauges a Grop In tha heut output at thé haater outlets, und imp&irs
L pyrolytio siflclency of the gvenerator. This conditlon cen he

k3

rerodied by installl a pln over gach hsater outlet to kesp the

1o

senerator frow seating: Itoelld svesr the ouber outlets,. .

de  The lead depogited on Lhe loser surface of (Y enorabor soils «f
@ heat Lngalsitor andd Thusd provents the aitalnment. ol the necagsary
pyralytic tomparature. "his ol oht be remedied by lnereasing tha

T the

alza o senarator wnlt or by providing the generator with a

talfle plate whlch would keepn theo Jdeposlit off the lower wall,

The uge of the latter would alzo tend (o prevent wetting of the
filter «ilso by the bolling jasoline. It may very well ve that the
latter conditlion causes the paasage of 5 srall smount of liguid
fuel through the fllter, thus tending to increase slishtly the

quantity of lead passed into the alr.

in Tabls % are rocorded the average isurcs for the sasouie
of luad Lnto the flilue sas during soccosalvo norlods of w 4,5 heur run.

The averagus (or compurable periods in 22 cosmpleted 7.% hour runs

were emplsywd in compiling tlheee duta. The table also recoras th
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hourly lsad output and 1t abows fhat the lurgest asount of laad Is

pagead during the first hour of aperation, while alsmost Lxlf of tnis

o

s Y ¥
AN

18 paasged Juring the firat 15 =inuies of operation. “ho guane
titles of lpad foungd during ithe verious Intervalas of time have 2180

aan.caloulated on the razis of the content of 10 cuble rmotara of

flue gaa and the dllutlzn requlirasd to reduge therso guantitias o the
% . 1

4

dcceptod muximum safe 1imit of 1.5 my. per 10 cublic meters 13 alzo

indicated. Thus it may L@ seen thut whenever ventllation 1is RELLEEE S
{whan the unit is operatod in snsloesd spucesn) consldarably more vere
tilation will be reguired during the first nour than duping any aube-
sequent 9arioé. /

o Borne In

)
Pt

In internreting the dllutlon duta, i1t should
mind that a forcad druft was omploved In fheoso Losts wnd Lnail wder
sormal operating conditlons thore will be o smaller volume of Clue arY
wlth a consaguently hisher lead cencentration. “entilation under

i % . ® . P T . ) 5 % . .01, .4 . 1. S ] % s N N |
thoge condibions miak Do agversl fismes that fmuilonted 1n T fahle,

fun J

Collcwing the Ltoet In 2eriss O, a T.9% hour tost was sade

3

&

with tho thoroushly cleaned unit and a novw Johns='tanaville {"1lter.

In this case fuel containing Le.d2 cce of tﬁtéuethyl lesa por sullon
wuag uwgsd and the condlilons of operatlion were the sawme as ifn theo o
sorien. These data offer udditicﬁal proof that the poor performance
1w tho cuse of soriea I3, i, and ¥ was dua to Insufficient heant at the
vonorator heatera and Lo velatillizution of lead which had denogsited

tn the burner during tests In sorics [ On the bhasis of the results
of series 3 {Tahle 2) ard test J, 1% may be sredicted that performance
would lfmprove with longth of operation of the same dise und that th

turner would be as sffective with DMsl of :l.her lead content as with

tee lawers KE 0008475
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-Oserational Lifviculties

In all theso tasts vory few rechanical 2!fficultise werse
ancountered, and the unit aperated wlth & minfwum of atientlon
axecent that required to ﬁ&intﬁiﬁ comparable condl ‘ long in tho susceoge
ive runs.

In seriaos &, 1t was necossary to clean the burner mlntﬁ at
least alter evory 7 hours of operatlon. Aftar a tost of 21 hours
duration, 1%t was necozsary o insart a clean vapor tube and fiame
valve.

¥

In serisey U snd ', no cloanings were regquired and onerations

o~

woare satlisfuctory.

-

In serisg O, operation was very satlsfsctory. “urner sivts

did not clog. The wapoy tube and [larme valve weres changed alter
S0uh5 hours, umt inspechtion showsd tﬁ&t the wapor tube was silill

ornen as wEre Lthe filter soreeng. At Lhils time, for reasons doseribed
alove, trhe [ilter dlsc wag removed {rowm *hé unite .lient the request

Hag rec lved Lo ooy
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wald replaced bubt conld
not ha tightenad in place voecanse of falling of the holt provided

for this purpose. o0 this sccount, a new bolt bad to be ~ado.

In seriss Q, no operational diffleulties were encountered
oxéept at the start wvhen the now disce was Insertsd. This did not
it proporly into its copper seat and u swall lesak devsloped. M

inspection, 1t was scen that the seating hwd occurrsd at an angls

which couged ocut sufficioent material to causa the loak.e 4 now coppar

gsoat was ingserted and the test was sati#factorily cpnbluded. in

order to avold this difftoulty in the fleld, it misht be advisatle

to incorperate into the burner casting a serices of pina so pluced E—t

3

that the Mlter dlse would Just £it inside ihome “his would orovent

KE 0003476
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