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 is, in its generzl plan, of mcet =rcellent
— design. The Army Fng 1nv,r who conceived the idezc thatlt heve entersd into the

complete construction of 1 runge, did a good job.

-

The general icdea of the angle iron frame constructed to slide in and out of the
o
2

range; the uge of btwo tanks, one on either side as far away Irom the heat of

the burnsr as sossible; the general structure of the burner hesd and the funda-
nmental ideaz of Ffiltering “he lezd out of tebtraethyl brancs of gasoline bY an
ssbestos filter dizc still proves to e in my judgment the best = of performing

‘v‘.'l.i.\_') l unce u_x.O:.’l .

Te troubles which have developed in {ield use have been Cue to detail of cesign
rather than to the general concept of the entire unit. UNo designer produces a
perfect mschanical device t the first attempl.

o~

It is to be expectad that gix yeurs of field experience nOulu reveil aoany changs:
thzt could be azde which would r Le expaerienced
in field opsratlion and thsredy ] n desizn
ig what The Celoaman Lump ona Stove Coapuny s undertole: e nad nmore tho
Torty Fears experience in the 1 i ‘ nave bro
to bear vhatsver of englneering accompli
ment of this task,

In ths early years of our experience in producing gansoline dburning appliances,
our favorite alibi for field troubles was the phrase "not propsrly operated scco

ing to directions". Later we came to understand that this alibi is onWy face
saving device. Iechanical applisnces must work in spite of errors n
If the oper:tor coes something cont*nua_lf thzv he shoull znot o, :
product so tnal they canunot. I there Iz something they should do

operation tamt they o not do,
aechunical structure wust antic
we believe there is no substita

vhe \ro‘act Qoes it anvway. Guod
ol 3

uccesst ul preri nee.,

Jur approach to the redesign of the Fire Unit hzs beens

l. To gather from responsible sources a list cf the rezl troubles which
have developsd in [i¢ld use.

0

. To analyze the causes which have produced these troudles and

W
*

o reconstruct the unit so as to remove as far as pessible the cruses
net have been responsible for the troublus 3Ageri0ﬂces.



s

.

k)

t of twerntr-ong #peciflic troubles, vileh hove bsen
t'on anc in vhe srotaction of ths orisent Fire Init.
se3 wnlch seem to be responsivle and the

nl'bh thls ll.;t e ’
construction reaturazs of
to a minimum.

5 that will remove ithsse causes or reduce bthem

T

in = few days we will e able to submit the
z 2r Department at Washington.

&

of pregress nd

This i v : p
2 to the propsr officers in dhe Guartermast

& resor
compl &

ted

Sincerely yours,

THE COLINAN LoP AND STOVE COUDANY

- . " .,
e« Co Uclieman
t4 A
Pregident

We C. Coleman:p

Tnce.




TIRE URIT - TIELD TROUBLES

HLledks from Asbestos Filter Chamber:

Cause of itroubls: The Filter Chamber 1s closed by a ground
at perimeter and held only by center bolt of
surface for »olt to hold tightlw., 1Also the cap warps

o

d in New Colenan Designed Fire Units The Asbsstos Filter Chamber is
stumapsd stzel disk-like plaotes welded together at =dges end
actory for leaks. This complstely eliminsztss above trouble,

Z. Lesks at Air and Tuel Line Connschions. Attempts to tishten with large
ranch often breaks connection from Generator Tubs: .
Cause nf trouble: The jam connectlon is Lupropsrly mads,. Connscting sur-
Tzces &b flat angle require excessive wrench prassure to tighten. These
wre Jdlscomnscied daily for cleaning. =
Hew Tire Unite: An =culs ongle joum is used for Alr and Fuel
rajaire less than 1/5 ¢ e to make tight. Also
tory -ossembled. The ces that no-disconnecting
ioints L1s required in the fileld for cleaning pzris.
B 22 from Generator Tubes dus (o oxezssive wear, coussd L7 dicscssembling

cisaning:

trouple: Dzily disassembling of threaded purts Ls always a hazard,
copnz by untrained men. Crossed threwds and stripoed threads
t usszless and require expensive rapeirs.
Firs Unit: The Gerer=tor Tube Is 2liminztzd. There is only
i be to clean. Only a limited amount of carbon is dejosited in
this wubse Cleaning oub at long intervals iastesad of daily reduces the hozard.

he Filler Con Tesks and Broken

Czuse of trouble: Dus to location

nent, which eliminutss use of g Sol &
ceasgive wrench pressure to i . oiten tuiste
by brute force anc luci of usche Jadgment, “hen lewxs ot thi

taplts to loge pressurc.
®
Remedied in Wew Tire Unit: The Tiller Cop iz Iocated in end of Fusl Tank ocut
zuoive et sonce Regulure Jillee cop siructure proved by Z0 vears
syed. The eny ip operutsd by hand. Treaches do not Tit on same
2 Torce, which 1z unneceasary, cwnnot be used.

roubles, due to lzck of skill in juggling tue valves, one for fael

nle:  iversge opgrator iz wun=ble to Zecure corrsect mixture of
: s ot ;

woing wnd often floods burnsr with toc much Tusl

ooie

..
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Contrcl of
the same us
s, "ith which

;nedied in New Fire Unit:s Oné Valve oper=tion with fuiomzti
ixture - Air and Atomized Liquld Gas. Tais lighting valve i
.used on small "Hilitary Stoves" 2nd Gasoline Pressurs Lanterns
many operators are familiar,

e

4{43 (&)

Lighting Troubles, due to liguid fuel getting into Alr Tank and then £illing
air lines at starting, causing the burnsr to fload with 1izuid fael:

. The pressurss in both tanks are ‘uallaea at all times, compl

Cause of trouble: In present structure this occurs bhscause of the two-vilve
lighting device. When both valveg azre cpen, exces £ wupor pressure generatad
in fuel -tank by hu&t may cause a reverse flow f*oz fael tank vo sir itank,.
Then at starting liguid fuel {lows through both valves éwd the burner is
quickly ‘flooded.

Remedied in New Fire Unit: In the new unit fuel and z2ir are i
i (c}

o ¥ eliminating
this lighting troubls. £ir always flows from ton of tanks above fuel level.

O
3
g
6]
jout

Li*hting Troubles, due %c flaooc buprnaer, csugaqd hv slow vanorizati
ting sa2me at low temmeratur

Cause of irouble: AL very low tempsriturss all stomizing devices tend Yo be
slow in generating vupor which means slow starting, which, in turn, means esxcess
1iguid cccummlation in the burner while hesting up.

: in Hew Fire Unit: The new unit is equipped with a handy "drain
fev:uc" to effectively clspose of such accumulztion of licuid without per-
T ope

ceptible effcct on the burne

e Lighting Troubles, due to lack cf Mnowledee and luck of underutrndir: cs to

Tz corroct meféo“ of oherution:
Czuce of Itroucle:. The ceven puges of mirute printsd directions szre often
never seen by the operstor. I seen, sre seldom read - if rezd, are too
often not understood., Operation and serviecing requircs oo much specialized
skill,
Remedied in New Fire Unit: In the Hew Unit operation is greztly simlifiec.
411 essentizl directions are stated on cne oag the mos? vitzl operatine
directions zre on the opersnting part itself, the same =g on Military Stoves

and the stapdardized Gasoline Lantern.

%+ Poor Flems Guality, due to misconception as to what

andé besgt suitsd to the range structure - wvhich reguirs

slots, shading o blue =nd then to orenge at the top:

A
iy

Cauce of troubles The nir adjustment is cf L
whicihi cannot be reliecd upon. The fl=zme wvzlvs zi
£
crde
U

ueture _s 711e & vwater hose
2L through the bunsen tube,

czule ancd tends to produce a variable spray ¢ ERA
nt florme quality which Au;t

tencae, it is very difficult to malntzin = cons
aave a bulnreed mix ol Alr and Fuel.

3

flew Fire Unit: Alr Contirol is uweositive nnd fiectory =djusted -

Remedicd in

one pogition for lighting and one for operatlor. The flowe volve ctructure
maint-ins a unlfo”le solid jet of fuel, {not iprayed) thus cecuring constant
naxdimun bunsen =fficiency for intoie of (ir to suprort combustlion.

'KE 0008601
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Poor Flame fuality due to an enlarged Jet Orifice which oroduces nr incorract
“ xture of Air and Fuel:

Cause of trouble: Thnen closed this flame volve shut
with a tapered steel needle, which enlarges *the orif
applied. 4s valve cools the body of bross cont
re oC

.
d nee61° <t-m of gtzinless steel, thus for

s <
208

Cf"

emediea in heﬂ Fire Units Flume Velve does noth use s 37 zedle
but & straight cl-unlug pin closely fitting the crifice. No foree exerted
by OPETatOT,AOT by variable metal covtractions can effech sry enlurgsnent of

the orifice.

1. Removzl of

Yo

Fal

< m P L
Cruse of T aoely clcg’ 221 gsealing
.~ 2 Y ~ s -
surfaces 1 by-secces the agheatos
m - -
i Si0TSe

filter. o

abined vaserise
- A'-/é, Yool d e tnli

tz.t no fuel by-pesses

by 1oL

pte tdeliie

[l il £
ot i
4
b

nust be anensd

carefully. A naw
~
wrench
nire,
Lan
:ceable Velded Tilter Disc which also
and lesk troublse IV reguires
22 gaverzl cnys w1llh no core
of treusles Tetraethyl lezd ¢ In solid forn in wuny vanor-
izing cuumbsr. The Geperntor Tube rizes much of the fuel beiore reacning
the filter chinber. To romove the 255embly for ”7e"n*n" reculires
23 breeking six conpections - & daily rnarce olten resulilng in lezks or
gs bronls vhen I resssembled.
o :
< nits  The Generater Tube is eliminated - the fuel is
gg the reoplacenile hamber vhick alsc contuins
A1l these trouhles
Lll Mg to earbon v _nd orifice
carborn nind gun conce from the
i by L losdon Jroetions and erocking of the vr.or by evecessive
iients Tals carbon is the ;ewﬂ is 7’lt rwd out. A con-
cid 2 i, body, cousing
-

g




operztion troubles.

Remedied in New Fire Unit: Much larger space is provided in the flame valve
for this carbon so same needs cleaning less fregquently. MNore important,
however, is the carbon filter screer in the Gss Tube uand Valve Assembly,
wnich effectively filters out carbon and gum in the vagor. Since the free
carbon a2nd gum content is about 1/10 thai of lead, thls second filier needs
to bs replaced only at long intervels of “ime.

15, Broken Parts Troubles (Very Serious) - now recuiring ezvensive rsneir sssem-
bliss znd delzys which render continuousg dependable operation difficult to obtaing

s in mechanical design. The trouble points
lter chamber cap. (2) The flzt jemb

« {(3) The met:l to metel filler ¢
cive hot zone. These ars disconnec
force to tighten.

Cause of trouble: The czuse lie
sre - (1) The ground joint oi i
connecticons of air and fuel lines
reguired becsuse located in exces

-

and require =z large wrench and

e

oint

2ily

2D
ted

o
5
5]
[
oy
o,

; é sheet metel
No 01 eaning -t any tize. 2) Standard
jembs which “eﬁuire onl y 5 the wrench

can be refueled by druving unit

T ig oQLlA red hot. Spiil a ligtle

2. (2) Ieokv joints snd Comnzctions. Qnerntors try
lichted and a occurs.  (3) A burner structure

F- '_u

1
ll\" - h j.l‘;‘. ‘.)1 Arn
2

S

iil
iWOOded, often s»ills
tv clov-out may be exploded Dby externs

ntnn geme while breal
fuel out bv wnv of unsen tube. (4)  Tanks having
1 hea

e
n

Cauvse cf trouble: The Filler Cap is <in a dangerous location. The daily
disessembling for cleunlng causes fuel and air leaks to develop. 4t low
eratures the burner at sterting is almogt gure to be flooded. This will

h: av any time il the two valves controlling air and fuel are not nrooerly
T?EiOUlabﬁd in starving. All gasolinme pressure tanks with no safsty blow-out
in car ‘oo muhh externsl heat are considered ungefe.

Remedied in MNew Tire Unit: (1) The filler cap located in end of tank compels
the operator to remove the fire unit from the range to £ill tank. This cools
he burner below the ignition voint. (2) The daily disassembling for clean—
ing eliminated. (3) Handy means is provided for draining burner body in

cage snme ic flooded - Pl=o body will hold a consideruble volume of excess
fuel without spilling out. -One Velve operation with mutomatic control of

Alr end Tueel mixture makes flooding far less likely. (4) Both tanks are
wet - thus recducing temperaiture and safety blow-cuts are provided.

Poicon Hazards - Asg to the affluent gases contaminating the air for breathing,

7 \s
the present vnit is congidered satisfuctory. sborstory tests show onlv 3 to 10%
f the lexd 1 nsess The veal havard lieu in Vhe wice a duv clernningz of the
117 cl o

=ily cleaning of generutor wubes ond Tinme VR1lVes:

s



18.

Cause of trouble: In ithis scocess the deadly poisonous lead compounds

by scrapers, wire brushes and cloth wipers.

are scatitered to the L i
Careless operators Co tils 1th open food vessels mear.

Remedied in Now Fire Unii: The New Fire Unit has apgro:imately the same
efficiency of lead removrl frowm the affluent gases, bub it is highly
efficient in suﬁvl" disgosing of the lead removed. The filter disks holding
the lead removed ars tightly sealed and are replaced wit hout exposing the

poisonous lead compounds.

Operators are often confused by multiolicity of VuthS in tﬂe Front Panel

and mzke errors in nandling sames :
Cause of troucle: There ars no ooerating directions on the Valve ¥heels )
and, with three sepsrate vilves to manipulate, operators sometimes nske
careless errors even 1f they Lnow how. Operation needs ‘to be simplified.
Pemedied in MNew Pire Unit: Only two valves to opersts aud both »lainly
marked on ¥Wheel whet %o do: : :

On the Flame Velve - "Iirst Open Far as P

Regulate Heat

s

[¢]

£

¢t

jol

w

jw}

(]

m Q

On the Tuel Yelve .- "Opsn 1/2 furn - light Burner -
4fter 3 minutes cpen zg far as possible.t

9. ervice due to time reculred to cool burner — disassemble
filler cnamber 117 -~ veplace filter - reasssinbie parts s=nd then

PRI
relight same:

20,

Cause of trouble: Construction of unit which mekes this twice a day clean-
ing necessary.

-

Remedied in New Fire Un ‘t: Complete elimination of doily servicing z=nd
at lezst 309 of all Clesning Operations.

Operetors Psvehological Troubles:

Cause of troubles DBecause of an excessive zmount of clezning, servicing,
brezkage and fire hazard, any operators become unduly prejudiced against
the unit. They just "dou't zive a dam" and the Unii pets rough trextment.

Permedied in New TFirs Unit: A new improved Unit eliminating 90% of the

1 ng; uuninterrupted service with no leaky joints, a minimum ol breakage
and dependable opgrwtlon will change the operatorts atiitude of mind. He
will 1like the thing and give it a Tair treatment.

Metel Conservation — The oresent unit, even with steel tanks, uses 2-3/4
cs of cooper bearing mebtals. This is s headache in certszin cuarters:

o

u £ ell kuow the unnecessary use of Critical ieaterials
cannot be tolerated, uncer :sresent conditions, for any essentizl ecuipment.

The New Coleman Designed Tire Unit uses only
Iaterizls - a gaving of 8&5.
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