ETHYL GASOLINE CORPORATION
CHEMICAL RESEARCH LABORATORY

1600 ZFFHTH WEsT E1giiT MiLE ROAD

DeETrROIT, MICHIGAN

January 28, 1941

Dr. Robert A. Kehoe
Collegs of Medicine
University of Cincinnati
Cincinnati, Ohio

Dear Dr. Kehoe

Enclosed please find a copy of our report,
"Operation of a Gasoline Stove on Leaded

Fuel."
Very truly yours
Harold A. Beatty '
HAB:JH
Encl.
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Tests of the U.S. Arny Gascline Fleld Nanne were nads using
1euded fuel (1) to study the pe“¢oraaruw of the fire unit in cpera-
tion, {2) to determine the effectiveness of the filtcr for the re-
noveal o; lead, and (3) to study the locstlon and amount of Gepo oslts

and the sase of thelr removal.

COUCLISICHS

1. The instructions furnished {gece BiB1lL o~rp7:V) Ior the
orveratlon and maintensnce of the stove are adey and 1%

sre followed, the wnerformance 1s rcasonably satlalactorye.

[

‘e
they

2 Lbout 627 of the leed innub is ron I oy the Lilber disl.
end 109 by other parts of the stove the renaining 7 owaich
escapes into the air, 6% or 1.6 of the inn 3 dencsited on the
surface of a water=Iilled kettle placed GO

e The Wil
Gui uOqunt55 na
scetone, ar oy

umroniun ace u&t° aendéed Figare
re a*ent for ths removal of the lead aalt
specified mechanical cleaning operatloi.

ITUVRODUCTION

The Jeffersonville {(Ind.; wuartcrmaster has de-
signed a8 Fleld Nance (licdel of 19%7) to weriorm co onerations
using cither lguaei or unleaded fvel. The fire un ta Include
rressure banks for Tuel and air nretested at 250 13 DTG BUre
gauge, valves for fucl, Qir, und Tlame conbtrol, a couwbined poenera=-
tor and fillter for wveporizing tihe fucl znd removing the leac, and
2 burnsr. The fucl tank volume is 14 z=ilonas, fdlCﬂ ia surfliciont

to operate the unit 5-06 hrs.

OPIRATTON

The Tire unilt of the aivove descrived Ficld Reonpe was
sot up in an outside shed zand tested by & serics of 7 runs. ‘{he
best opersting sressure was 30-L0 Ib. Which ninimizes the surging
resulting from the sutomatic check velve in the fuel line (Shis
i3 designed to cut off the flow in cage @" o breciz In the inel.

L n

ixecept aurins the werming~up perlod, the bLurner will run without
attcrtion, other Lnﬂp that every %0-00 minutes the s ing of the
flame velve has to be increased.

WeE AN




In sterting the onecratiocon, =he air nrecsure
D 1b., the air, fuel, end Ilame volves orc opencd one
and the burner is lighted. - As the neatcd
2ir 1o reduced by the velve until alberx Swo minug
i3 [lowing. The fuel 1s fed under DLOSEUrS to the gen
vanorized, partly cracked, {iltered Lo womove lead, za
flame velve where the robe of flow 1is VCJLrOTL“a, mix
sacondery eir, and fed to the burner surfaoce where ¢ “Lustion
SCCuUrs.

5atisfactory operation of tiwe stove can be ncu ﬁrzf at
the price of a certaln ‘amountt, of "nrevenitive maintencnce® which
includes (1) chenwe of filter ond Fillh ng of fuel tank every A hrs.,
(2} cleaning of ucnerator, Tlame velve, and burner every 12 hrs.,
{3) lapping-in of grounc joints, “h onsce of velve "ncming, and
nlckling of burncr to renove rust, when necessary, and (h) clcaning
of Sanks and tubing with gum golwvent, when necsssary.

Care should te taken that sll ¢ c
Sisznt; otherwise a serious fire mey roesuld From

7
Tucl flowing from a lesky comnection.

tilons sre dravn
he iznition of

The required "oresventive malintenance
3

was nerformcd in
iuns 1, 2, 3, and 6 except thot oniw cne filter wes

used in nuns

}—.
[k
)

J
o o

(‘\

1 aadé 2. It is therefore notpuortﬂf thot all the Yemerg ency
meintenance” end Ytroubles® occurved in Huns L, 5, and 7 whore
f-roventive maintenance” was confincd to o change of filter diagks

avary four hours.

-

The points at which a breakdown most frequently ocours
the following:

3
"3
QD

(1) Pl“”e valve jet, socltet, or sbtem moy become plusge
or zoated with denosit resulting in o lumincus flane at burner.

(2) Inlet and oulblet tuves of the Tilter case and tha
small generator tube may bocone constricted owlng to build-up of
de cno ngit.

{(3) TFillter case ground jJjoint will leal: with resultan
faulty operatlon.

(L) Filter disk 1s good for only four hours, aftsr valck
rote of flow is reduced.

The leod analysis of the dencgits found in Run 2 is get
covia as typlcal of what may be expected from this unib:
. Jeight of - Percentage of
Locus of Denosit Leud, . Leod Tnous

°
G\ O3 ONO

Burner surface 1
Fillter Case 229
Filter Disk 2552
CGenerator Tubes 23
Flame Valve 20

o
O OO
-

L]
Kettle NAS o O

Total

]
Cz
D
N\.I
-3
|
L)
(@]

#istimeted.
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hvn 1. Turpose: Preliminory run to obtain exnoricnce,
The unit, Thich had ornz*o"sly baen used elsevhere, was mechon i-
cally clesred Defor snd after the yvn, uwsing the cleaning ey,
jet reamer, wire brush, and burner Imife supnlicd for thls purnose.

1

fan 2. Purposes o
stove would onerate without o
nmore than ? QOLPSo

mduronce test to destormlne now 1onb
filter chence. Conclusions ot

Purpose: To un*avmrna the lesd in the two halves

of the filter disk. Conclusion: Iince ths uoner (outTLt) nelf
contains 1051 mgy. lead, oend the lower (inlet) half, 1501 ng., 1t
eppesarsg thot the {ilter ls not thick or dense enou)h,

-

Unit was mechanlcally cleansd altor the rune.

Iun 5« Purpose: To obtain addlitional quantitotive data
on & run wWith a re*ulcr Li=hr. change of filter disks. Unit was
mechanically cleeancd.

iun Q. Purpose: To de crmine the »oint ot vwhich the

¢ en iﬁvrcvorl" oncrabed. ‘tThe £311lter dlsks were

uvwlsrly, but no othe.: srevontive neolinbenance wns nerformed.
'ed at sueh a fost »ete that scot collecstasd on - the

steve fci
chenred r
The fuel vies £

zettle.

L% 20°F,., and in snothor run et 6°F., the nasoline
Teiled to veawnorize nro ﬂﬂrlr in stex - g0 thet liguid Tuel cven-
tuelly overilowed Iror: the ﬁiXLHf chern % the - : "
nezara of fire. If the Tuel 1s gsbhut e 8
enoush vancr will be wnicked u: to run

»

vhen the volotile ;or ion is used k)

in. The »rocedure is then repesetad,
bovnr \ mer, anc “VG‘tUQlly will be

A4t B »oint enough heat is produced
miﬂing chamber to vaJorlae gracualliy.
pumping may be required.

Fuel 3 is a special fuel wused in knock tests,
and 1t 1s believed that less trouble wlll be encounteresd wilth a
repguler winter gasoline, cven at the avove vemperatureg.

ffber the reguler mechenicel clecning the
penerator as washed with hot 20 emponiuwn acetate, The atter
operaticn reuoved 5L6 me. lead, or nbout 5% of the tobsl recoverye.

Run 5. Purpose: Breakdown test o5 in Run L.

The unit onreracted better ond for a longer perilod
than nreviously, which 1ls attributed bto the chemlcel cleaning in
nun L.

The b carn » veomoving the denosit from
= 43 T - crin .o S o7 ~
the botton o the conner kettle wou ot L0 IIC1.

AN
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The data kelcw show no ciscernible ftrend in Hls
efiicicncy of the filter during She runs '
Pt retcined
Period,hr, i1l Leper e Vo uscd,s. DY filiter,z. O ilgnovery

o-% 11000 1.00 5.%1i 2.1L0 62,6

ly=i 1L5%0 1.1l 3.86 2.159 5549

b] - - -~

1-12 11360 1.09 3.722 2.1.50 66.9

12-16 1380 1.10 5.@58_ 1.9@5 52.0
16-20 L560 1.1l 3.331 2.1.06 62,0
20~-2h L3530 1.08 3,685 2.182 50,2
~ oa) N =
2l-27 3160 1.05 3,639 1.516 56.3

TOTAL 27 29,320 1.09: 2lL.995 U838 59,34
¥ LVerase.

: The YOA ms. of mua found in the miziung chamber is
not large consideri:gm the Qquantiiy of fuel which wos cvoporated in these
flve runs and, presumably, curin; the orevious use of the unib,

Folloving tihw three susccesalve cleanings described
below, 1t is estimrted thot the sencerotor retoined lsss thon 59 of
the original lead depositb: )

5 ox
Tvne of Clcaning Tobal
llechanical - Cleaning key 765 {7;?
Chemical - Hot 20% ammonium aceteto Sh2 53,0
Cremical - Hot 20% B0, 209 19,1

A reslinous deposit collocted on the Lleme valve
stern at one point during the rm, which 1s the only instence en-
countercd where the deposit could be ascribed To gunie

nun 6. Purpose: To determine whether rmlbiple filters
alr in the removol of lead. uonclus* : kree filters in a
sneclal cese removed no more than the percentarse obitained for any
single filter. The use of throe {i1lbers lg impracticel also because
of 1Incresscd diff'iculty onerating the unit.

The wnilt wes tested et 0 1lbs,. and operoted at
80 1v. for startins and 60-70 lb. Tor running.

, The first disk removed L7.7% of the lead input,
the second 2.55% and the third 2.5, a tobal of 2..,°
iun Purpose: To make a run on a high-pun soescline.
Conclusion: Ho trouble was cxverienced because ol sui.
Some nodulces found In the filter case analyzed

66.15:7 leac and 11.50% halogen as chlorine or 29.95 as

KE 0005534
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