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ETHYL GASOLINE CORPORATION
CHEMICAL RESEARCH LABORATORY

1600 ZFEFTP WEST E16HT MILE ROAD

DeETrOIT, MICHIGAN

January 28, 1941

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

Dear Dr. Xehoe

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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OPERATION OU & GALOLIDL S0V UL

Tests of The U.S. Army Gasoline I'leld Ranse were madse vsing
lea ded fuel (1) to study the performance of the f*rﬂ unit in cpera=-
tion, (2) to determine the offectivencss of the filtcr for the re-
rioval o; lead, znd (3) to study the location aud enount ol deposlts
ana the case of thelr removal,

COUCLISICHS

A groph
onerctlon and maintencnce of the stove ars ad z“uc, and 1

1. The instructions furnished (see BLibliogrephy) for th
e I3
sre followed, the nerformance 1s recasonably satiafactory.

2. Looub 627 of the lead innub i

s remeved by vhe Lilber disk.
end 109 by other narts of the btbv 0f the renaining 287 which
escapes into the air, 6% or 1.69 tho mamut is denosited on the
surfoace of a water=rilled kettle placod on the stovos.

% The de»nosits are lar
G uOqunbo, sueh es a nixtur
v} uonv, are elfective in reno*i
cmroniwa ace u&t' is recommendcec
rca*ent for the wrcmovel of the
speviiied mecheanical cleaning operatlon.

TV ROPUCTION

hos doe-
ornerations

- -, - . -"~ -
rhs Ineclicd

The Jeffersonville {(Ind.)

sipned a Fleld Nanse (licdel of 1937)

using cither le dei or unlc‘ ded fuel.
v

f=1
=

rressure btonkg Tor fuel andé air npraetec 2 NreSsure
gauge, valves for fuel, “ir, and f{lar onhined gonera-

tor and fllter for venorizing tihe fuel
2 burner. The fuel tank voluue 18 L s
to operate the unit 5-06 hrs.

ORI RLTLON

"ield ®
sot up in an outside shed znd tested by a serics of 7 runs. “he

The Tlre uwnit ol the abvove dcescribed :

1]
]

nge was

R

best operat.ng sressure was 30-1.0 Ib. “hicn nminimizes
resuliting from the sutomatic cheelk velve in the fuael
is degigned Hto cut off the flow in cagse ¢l o breslk in
bxeept Qurins the warning-up perlod, the burner will ru
attentlon, other then thab cvery %0-00 minutes the seti:
flame velve has to be incerecased.
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.
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In sterting the oncration, »he alr nroeg
2D ?c » the air, Tuel, ond Llame velvas ore openc
and the burner is lighted.  Ag the crotor is
alpy ls rﬁduced by the velve until alter about “wo
i3 {lowing The fuel is fed under wrossure to %

TW?OT’QGQ, partly cracked, Liltered Lo romove lesed, pal

fiame valve where the robte. of flow 1s controlled, mi:
secondery air, and fed to the burner surfloce wherce contustlon
SCCuUrse.

Qatisfactory o,eratxon of the stove can be nau ﬁ 11y atb
the price of a certelin’ amount of ‘pvev;nlee maintenonce® which
includes (1) ch enge of filter and filling of fuel tank every L. hrs.,
(2} ecleaning of gonerator, Ilame velve, and burner every 12 hrs,,
{3) lauping-in of ground joints, chance of vaelve pecking, and
rickling of burncr to remove rust, when necessary, and (h) clcaning
or tanks ancd tubing with gum solvent, wwhon necsssery.

Care should tve utalken that all cticns sre drawn
tignt; otherwise a serious fire may result from the isnition of

Y

Tucl flowing frcom a lesky connection.
The required "oreventlve maintenance™ was performcd in
;u“s 1, 2, 3, anﬁ 6 except that onlv cne filter wes used in huns
i 234 2. It is therefore not@uorbﬂ“ shat all the "emerger oy
meintenance” end Ytroubles” occurrved in Duns L. %, and ? vhere
“ﬂ"ontlme maintenance’ was confincd to a chanme of filter disk:

[6)
,4
\D *

v four hours.

The points at which a breakdovm most frequently occcur
are the following:

(1) Flame valve jet, socket, or sbe
r zoated with denosit resulbting in & lumsincus I

(2) Inlet and ocutlet tubes of the Tllber case and tha
11 generator tube may bocoue constricted owlng to build-up of
og8ite.

Q. @

ol
LA
ey

{(3) Tilter cagse ground joint will leal: with resultant
faulty opecratlon.

(L) Filter disk 1s good for only four nours, afbter vhick
rote of flow is reduced.

found in Run 2 is set

dovn as typlcal of vhat xay be evwocu om this unit:
. : Jelght of - Percen®tage of
Locus of Denosit . Leud, mo. Leed Ennuv

Durner surface 1 C.0
T'ilter Case 229 5. 6
Filter Disk 2552 62"
Generator Tubes 23 O.o
Fleme Valve 20 0.5
Kettle WaS 1.6
. Total 2892 71.0
#Pstimated.
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D

hwn l. Furpose: Preliminory run to obtain cxnerience,
The unit, vThich h d previously bee i 50 was )
it N rch had previously been used elsevhere, was aschoni-
cally clecr.m'q Pefore ond after the run, usins the cJ aning ey,
Jet reamers, wire brush, and burner inife supnlicd for thils purpose.

P

tan 2. Purpose: Induronce test Lo detormine how long
stove would ozerate without o filter chenrs. Conclusicns Mot
more than 7 hours.

Purpose: To determine the lesd in the uhO halves
of the filter disk. Conclusion: incs the upner (oub Cu nelf
ta¢ns ¢O5l rs. lead, cnd the lover (inlet) halfl, 1501 og., 1t
pnnﬂq ¢ that the [ilter ls not thick or dense cnough.

Unlt was mechanlcelly cleansd altor the run.

Purnose: To obbain additi
°ﬂulfr li=hr. change of £ili

g

rose:s To de;vun
nroperly onc srateds

rie the »Hoint ot vhich the

steve frils wiien inm perl The {ilter disks were
chenred resulsrly, but no othes nreventive meoinbenance was nerformed.
The fuel wes fed et such a fost rete that scob colleztbsd o -the

kettle.

L6 20°F,., and in or T
foiled to vaoorize »nro ﬂﬂrlr irn sterting so &
tuelly overilowed Lror: the mixin:s on@mber v
nazard of fire., If the fuel 1s ghub off and
enoush vancr will be wicked v to run the st
when the volatile nortion is used un nors iu
in. The arocedure is then repected, ond the
bcvnr Vﬂrmer, andc eventually will be Ygeners
At th »oint enoush hoat is produced Lo cous
mi inp chamoer to vaJorlae gradually. ALbout 15 mch

owmping may e required.

Fuel % is a2 specilal fuel vsed in lmock tests,
and 1t 15 believed that less trouble will be cencountered vwilth a
fuler winter Zesoline, cven at the avove temperatures.

wr

Lfrer the reﬂulhr mecheonicel cleoning no

generator vas wa shed with I hot 20 enroniwa cebate, The latter
operaticn remcved 546 me. lead, or about 57 of the totel recovery.

Run 5. FPurpose: Breakdown test o in Run l..

The unit orerated better znd for a lonser period

than rnreviously, which 13 attributasd bo the chemlcel hlvuning in
hun L!.o
The cement Doy removing the dencsit from

-

e
the bottomx: o the conrer kettle wou nct 10 IIC1.




The data bhelcow show no discernible trend in Hle

efiicicncy of the filter during She runs
P retoined
Period,hr, Lo Lepoer e Do uscd,s. DY filiter,z. O o very

O
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TOTAL 27 29,320 1.09% 2l
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C3
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* Lverase.

- “r o - 1end e
e mixlng chamber 1is
"l r‘\'l

. o
not large vOuSLQSTl.S the q\anbity or norated Iin these

TALQO T
flve runs and, presumably, curin; the orevious use of Lh@ uit,
Folloving tihw three suscesalve cleanings described
elow, i* sined lessa thon 59 of

tinmcrted thot the sencrotor roetal
2

the ori & deposibs

o b ~t >
il 7o Ol
Tvne of Clcening Zou Gotal

echanical - Cleoning key 765 n7.3
Chemical - Hot 20% ammonium aceteto Sh2 33,5
Cremlcal - Hot 20% IO, 509 19,1

A reslnous deposit collocted on the Lleme valve

stemn at one point during the rwm, which 1s the only instence en-

countercd where the deposit could be ascribed o gunie

nun 6. Purpose: To deberninc
air in the removal of lead. Conclusion: . 1
neclal cese removed no more than the percentarse obiained for any
smnﬁle filser. The use of throg Illbers Lg Impract
of incresscd Gifficulty in onerating the unit,
The unit wes tested et g0 1bs,. and opecroted at
80 1v. for starting and 60-70 1b. Tor runninrg.

The f“r°“ disl roemoved 4?.7% of the lead inpulb,

the sccond 2.5% and the third 2.57%, a tobal of 52.7%.

fun 7. Purpose: To make a run on a high-pun pescline,
Conclusion: Ho trouble was cxverienced because ol Fui.

quu nodules found In the filter case analyzed
66.15:7 leac and 11.50% halogen as chlorine or 29.95;7 as bromins.
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