TO: Offlce of the Quarisrmaster Gensr;l
Washlngton, D.C.

FROM: - ¥. C. Coleman, President
The Colsman Lamp and Stove Company

SUBJECT: New Fire Unit for Army Tield Range

The Army Range Fire Unit now in use 1s, in its generzl plan, of mcet =rcellent
design. The Army Fngineers, who concclved the Ildeas that heve entzrzd into the

5

complete construction of uula runge, did a good job.

The general icdea of the angle iron frame constructed to slide in and out of the
range; the uge of two tanks, one on either side as far away Irom the heat of
the burnsr as possible; the general structure of the burner head and the funda-
mental idea of Filtering the lezd out

sgbestos filter di

this function.

of betroethyl bronds of gazgoline by an
sc still proves to Be in my judgment the bes of pe;forming

Te troubles which have developed in Ifield use have been cue to detail of cdesign
rather than to the general concept of the entire unit. MNo designer produces a
perfect mechanical device t the first attempt.
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In ths early years of our experience in producing gansoline burning appliances,
our favorite alibi for field troubles was the phrase "not propsrly operated =cco

ing to directions". Later we came Yo understand that this 21ibi is onWy face
saving device. IMechanical applisnces must work in spite of errors D

If the oper:tor coes something cont*nua_lf thzv he shoull not o,
product so taab they cansot. IT there 1z Somethin' they choulsd do ar success
operation tant they <o no% do, e omaxe 1T o uact does ¢+ Rshativa Zuod
aschanical suructure wusit nnticd b 1
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we believe thare ig no substitub
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Jur approach to the redesign of the Fire Unit has beens

l. To gather from responsible sources a list cf the rezl troubles which
- have developed in field use.

0

. To analyze th= causes whlch have produced these troudbles and

3. To reconstruct the unit so as to remove as far as pcssible the cnuses
thet have been responsible for the troubles 3ageriOﬁCGS-
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-?TRE URIT - PIELD TROUBLES

Filter Chanber:

cuble: The Filter Chamber is closed by a ground joint 14" long
» z2nd held only by center bolt of small size. Thers is Yoo much
alt to hold tightly. ilso the cap warps Ly heatl, waking tight

Units The Asgbsstos Filier Chamber is
lates welded together at edges and
mpletely eliminztss above trouble,

is lupropsrly made. Connscting sur-
wrench prassure to tighten. These

ed
MR (1]

15te jom is used for Alr and Fuel
the vrench srasssure to make tight. Also

! The burnsr is so <es gned that no-disconnecting
ie required in the fileld for cleaning

" - - 2 m - e - K alnT 3
26 cue 1o AWCEER§81IVe Wear, caussd JI7 Lo csuambling

L.

C-uze of troubles Daily disassembling of threaded purits is always a haszard,

aspecially when donz by untrained men. Crosssd thrae:ads and stripoed threazds
& (% . LT

render. equipnent ussless and require expensive ripeirs,

22ininstad. There is only
of carbon is cdeposited in
Y of daily reduces the hozard.

Filler Con Lesaks and Broken Tanik Connsction for S:qme:

Czuse of itrouble: Dus to 1ocnu*on, the filler cap is subjected to excessive
nenb, which eliminutss use of gaslebt., 4 metul to metal jolnt requiresz =x-
cessive wrencl pressure to mui ' Nings are often Twisted from tunls
by brute force =nd luck of nty when lewxs <t this coy cnuse
tarky to lose pressure.

he Piller Cnp iz Llocated in end of Fusl Tank out

Dzpalue Jilller enp siructure proved by 20 years
sparzted by hand. Treanches do not it on sane

unneceasary, connot be used.

Average operator 1s nn=2ble to cecure ¢t mixture of

e Y o ¥ N n - .
T . “nd often floods burnsr w
Tare over extzndel seriod.

c nuch Lugl




étmmdied in New Fire Units O0Oné Valve operztion with Autcuztic Contreol of
is the same us

aixture - Air and Atomized Liquid Gas. This lighting valve
.used on small "Military Stoves" and Gasoline Pressurs Lantsrns, with which
many operators are familinr,

Lighting Troubles, due to liguid fuel ze

tting into Al: Pank and then £i1lin
fal
o

lines at starting, causing *he burnsr to flood with 1izuld fel:

Cause of trouble: In present structurs this occurs bscause of the two-vilve
lighting device. When both valveg zre cpsn, excess Vupor pressure generaied
in fuel -tank by hLeat may cause a reverse fLoW froa fuel u«hk o &ir tank.
Then at ssarting ligu id fuel flovws uArOh&“ both valves =nd the burner is
gquickly :flooded.,

Remedied in New Pire Tmit: In *he ne¥ unit fuel and z2ir are in both tanks.
atel

The pressurss in both tanks are sgualized at 21l tim S» complute y eliminoting

this lighting trouble. Air alvays flows from tom of tanks above fuel level.
7. Lizhting Troubles, due ic flaomcu urner, csused Hv slow vanorization when
3tirting same at low tenperziur

Cause of %trouble: A4t very low temperutures all stomizing devices tend 1o be
slow in oener°t1n0 vzpor which means slov starting, which, in turn, means excess
liguid zccumulation 1p the burnsr while hsating up.

Prmzscied in Mew Fire Units The new unit is equipped uith.a handy "drain
Cevice" to effectively cispose of such accumulation of licuid without ner-
ceptible effcclt on the burner onperzstior.
Ca Troucles, c¢ue to lock of dnovwledoe snd luck of vndercicndir, cs o
thz correct method of oberution:
Corze of froucles. The seven Cirections cre often
nsver seen by the ‘operctor. b - if read, are too
often not understood. Operaticon and uer‘1c¢ng requires ‘oo much specialiced
skiil.
Remedied in New Fire Units In the Hew Unit operation s greatly sim lified,
A11 essentizl irections are stated on one pnge and the moss vitzl operating
directions are on the operzting part itself, the same =g on Military Stoves
and the stapdardized Gacoline Laﬁtern.
2. Poor Flems Guality, due o misconception as to what kind of 5 flome is hothes
anc begt suitsd to the range structure - vhich reguirses a long a2t

zlots, shading to bhlue @nd then to orsnge at the iop:

4

rely to operatorts judgment,
ucture is like z water hose
2L turough the bunsen tube,
t flore guality which nust

troubles The air adjustmernt is lef ti
cunot be relied upon. The fl=zme walve gtr
nozsle anc tends to produce 2 variable spray of fu
tence, it is very difficult to maintzin o consiste
mave & bulnnced mixr of Alr and Fuel.

it: Alr Conirol iz uvesitive nnd fictory =djusted -

ng and one for ouerutlon. The flome valve | t'ucturo
{not cprayed) thus cecuring constant

ir to supgort comoustlon.
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Door Flame Gunlity due to an enlsrged Jet Orifice whicl oroduces ar incorract
wture of Alr and Fuel:

Cause of trouble: When closed this flame wvolve

with a tapered steel needle, which enlarges the ic o)
is applied. 48 valve cool the body of ovﬂ"w ¢t r
tapered needlz tom f stzinluse steel, thus fO“CLn the orifice.

Remedied in New Fire Units v Flume Volve does not use a tngered needle
but & straight cleaning pin closely fitting the crifice. No force exerisd

4 2y (&3
by operator,-or by erﬂthQ mebtal contractions can effech zry enlorgensnt of

the orifice.

i1, Removzl of Lesd is not consistent - at tine eucellert, ot other times poor:
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C-use of Trouble: Careless operaters foil to adeyuaiel 0701’ 221 gsealing
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surfeces in the filter chamber in which czze the fuel by-pscoes The ogheatos
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i1t Thls indieczt bl otg,

combined voperissy
50 tnut no fuel by-pesses
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Loy must be anensd
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carefully., A n2

aceur

zble Yelaea Tilter Disc which walso
-'ulng and leck troubls. It require
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chaea pwver“l cnys with no corse

fora in uny vanor-

[
izing cn¢mber aner: Mo L 1uch of the fuel beiore reacning
the filter clinpber. To vomove the eﬁfwve zsgembly for "7etu*n" recuires
“”euki‘g six connections - & dGaily performance often resuliing in lezks or
breaks vhen sune l1s rescsembled. '

The Generater Tube is Eliminaﬁed - the fuel is
renlzcentle disk-1like chamber vhici ~lso contiins

chese troudles vre cu.yleteiy elinmirzted.

1/ e Cleasning Trounles, a2 to carbonr ~wng In the flape v 1ve bodyvy ~nd orifice
suse ol troucles  The mdjor gsoriilcus of the carbor nnd gum conce from the
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! eruoure ¢ilstillod roeking ol the veoor DLy evcessive
. ks . . K ] 2., pan .
ent. is carboun is then lead is filtered out. A con-
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cider a Dortion there ¢v2v into the volve bodv. ciucines




nany operz.tion troubles.

Remedied in New Fire Unit: Much larger space is provided in the flame valve
for this carbon so same needs cleaning less freauent.ge More imgortant,
however, is the carbon filter screer in the Gis Tube and Vazlve Assembly,
wnich effectively filters out carbon and gum in the vagor. Since the free
carbon and gum content is about 1/10 thait of lead, this second filler needs
to bs replaced only at long intervels of “ime.

15, Broken Parts Troubles (Very Serious) - nov reguiring exvensive renair sssem-
bliss znd delzys which render continuous dependable operation difficult to obtain:

Cause of trouble: The cause lies in nmechanical desizn. The trouble points
zre - (1) The ground jolnt of filter chumber cap. (2) The fl % jamb

i z
connecticns of air and fuel lines. (3) The met:l to metsl filler cazp joint
reguired beczucse TQCwuﬁa in excescive hot zone. These srs disconnscted daily
and require z large wrench and much force to Lighten.
Rz Tire Units (1) The Filter Chamber ig of welded sheet metzl
con is replecesble, (Mo clesning %t any time.) ¢2) Stendard
Tue vicns have tapered jambs which recuire Ouly 1/5 the wrench
nre The Filler Czp ig located in & comparatively cool sluce and
as operztec cap is ussd. The smell eight-inch wrench supplied
is 211l servicing and is s safely fuctor agairst breslkage.

Tollowss (1) Tanx can be refueled by dravting unit

oulv, while burnsr is still red hote Spill a little
laze. (2) Lealv joints and Comnszctiions. Onerntors try
+ is lishted and a bresk occurs.  (3) A burner structure
~il1ls fuel out by wav of bupsen tube. (4) Tanks having

i
exploded by externzl heat:

Cause cf trouble:; The Filler Cap is dn a dangerous location. The daily
disessembling for cleaning causes fuel and air leaks Lo develop. AL low
temxﬂrmuurfs the burner st starting is almost sure lo be flooded. This will
2t any tims il the two valves controlling air and fuel are not vnroperly
£ uulaoad in starting. All gasolipe oressure toanks with no gafety blow-out
ia czose ol too muc h externsl heat are considered uncefe.

P

Remedied in Mew Tire Units (1) The filler cap lecated in end of tank compels
the operator to remove the fire unit from the range to £ill tank. This cools
tne burner below ths ignition woint. (2) The daily disassembling for clean—
é. (3) EHandy means is provided for draining burner hody in
flooded — also body will hold a consideruble volume of e:xcess
gpilling out. One Velve operation with automatic control of

2]l mixture makes flooding far less likely. (4) Both tanks are
eguc temperature and safety blow-outs are provided.

Poicon Hazards -

7 s to the affluent gases contuminating the ailr for breathing,
the present vnit 1o cons
o

Sk, =Y
jered satvisfuctory. Laborctory tests show onlv 3 to 10%

. The real hazard lies in the twice a duv clerningz of the
i1y cleaning of generctor tubes cnd rinme valvess

Pc




Czuse of

troutle:
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In this

ocess the Geadly polsonous lead compouncs

by scrapers, wire brusghes and cloth

wipers.

New Fire Unit has apgroxlmately the szne

BN

s, bub 1t is highly

The filter disks holding

are scattered to the Jour wiuds

Careless operators do tils itk open i'ood vessels near.
RPemedied in New Fire Unit: The

efficiency of lsad removhl from the affluent gase
efficient in safely disposing of the lead removed.

the lead removed ars tightly sealed and are replacec -

o

thout exposing the

polsonous lead compounds.

Onerators are often coniu

in the Front Panel

naLe

exrrors

in handling

SOme

1

v Telve

no ooerating directions on the Valve ¥heels
ves to manipulate, operators sometimes make

y now how. Operation needs -to be simplified.
ué

Only two valves to opersta and both »lainly

"irst Open T
Regulate he¢n

-~ "9pen 1/Z turn - light Burner -
tfter 3 minutes copen 2o far as possible.t

s

recuired to cosl burner -

sassemble
1
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e
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all Clezning

Congtruction of unit which mekes thisg tw1ce a day clean-
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Complete elimination of doily

Operations.

servicing =nd

Pgvelhological Troubles:
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hazard, wsany operato

ndable opcrwtlon will change the operator!s atiitude of wind.
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N lan

clezning, servicing,
rs become unduly prejudiced against

give a dam" and the Unit gets rough trectment.

excessive zmount of

A

s

new improved Unit eliminating 909 of the

rrupted service with no leaky Joints, a minimum ol breakage

He

1T a alr

treatment,

hetel Conservation -~

Soadbs

\rroent unit,

even with steel

tznks, uses

of coowper bearing ne

talus.  This is o headache in certzin cuarters

2-3/4,

Causz of trouble: We all ikuow the unnecesssry use of Critical iaterials
cannot be tolersted, uncer :resent conditions, for any essential equipment.
Remedisd in New Fire Unit: The New Coleman Designed Fire Unit uses only

4 -

v, <o

one—hzl; found of Cri ical Haterizls - a saving of &2<.



