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INTRODUCTION

This report i{s based on an invostigation made in accordance with pi.ialon
of the Federal Coal Mine Safety Act (66 Stat., 6923 V0 '8, Secn, ' 1oLR 0
as amended.

A gas explosion occurred about :20 a.m., Friday, November i, L, Wt the
balt feoder in No.  belt entry of o west ge:‘ion, Dekoven Nu. % mine.

Cf_the 35 men in the mine at the time, ) emp'oyees in . west aeciion.
perished, and a fourth wap turned geverely, The 31 mon working in other

parts of the mine vere not affected, and some assistod in the recovery
operations. The names of the victims, thelr ages, occupaticna, experience,
and the number of their dependents are listed in Apperdix A of this repor.
Property damage consisted of 10 completely dislodged drywall and 1 temporary
stoppings. An accumulation of methane in a large roof cavity over *se belt
feeder in 2 woat section was ignited bty the flame of an acetylene tarch

that was used to remove tramp iron and detonator leg wirea, whi h had
collected around the rotary drum of the coal bLresker.

OENERAL INPORMAT ION

The mine is openad by an air shaft and three aloped drifta into the
Kentucky No. 6 coalbed which dipe I to { degrees in a northerly directiong
of the 282 men employed, 200 worked undergrourd and pro'uced a iatly

average of 7,500 tona of coal,



The operating officials are!

Arnolc¢ K. Lamm President Kansas ©ity, Mianuri
John Plimp Vice Presidernt Kansas '{ty, Missouri
F. J. Foresman Director, Public amd Kanaas "{ty, Mianouri
Employee Relations
T. H. Strunk Manager, DeKoven Mines Sturgis, Kentucky
Mitchell k. Mills Superintendent Sturgis, Kentucky
William L. Meadows Safety Director Sturglis, KRentucky
Charles Perkins Mine Foreman Sturyils, Kentueky

The imwdiate roof was fragile shale overlain with a thin coalbed known
locally as the Kentucky No. 7, above which lies the fenoiat sandstone,
which is known to liberate unusually large quantities of mecthane.

The coal is high-volatile bituminous with a volatile-to-total combustitle
ratio of 0.35. Numerous tests by the Bureau of Mines have shown ‘ha‘. coal
duat having a volatile combustible ratio of 0.12 is explosive, and that
the explosibility increases with an increase in the volattile ratio.
The preceding Federal inspection was completed November =, 1967.

MINING METHODS, CONDITIONS, AND EQUIPMENT

Mining Methods

The room-and-pillar method of mining was used, but pillars were not,
extracted. Entries and crosscuts were generally driven 20 feel wide,
rooms 3O feet in width, and crosscuts were made at intervals of 60 fect.

The 2 west entries, originally startad off the main north in a set of
eight, were increased to nine entrier for a distance of about 1,700 feet
starting inty 2 north (see Appendix C). As faulty areas were cncounlered,
the Nos. 6, 7, and 8 entries were discontinued on the north side and two
additional entries were started on the south side. The two additional
antries on the south side were numbered 0O wnd 00.

The original No. 5 entry was later astopped tempurarily, at which time the
remaining Nos. O to I, entries were driven for several shifts, until
Tuesday, No/ember 1, 1967, when a crosscut connecting Nos. L, and §



entries was completed, After thia connection was made, the return air
from the aplit, which previously had pasged over and by the belt fender,

was coursed throuyh thn No. S entry, bypassing the belt entry. (See
Appendix B.) 5

Ventilation and Qases

The mine is classed gassy by the State.

Ventilating air waa induced by an axial-flow fan, installed properly cn “he
surface and equipped with the necessary safely devices. The fan wag operated
continuously, and exhausted approximately 190,000 cublc feet of alr a minute,

A split system of ventilation was conducted through the mine with incombug-

tible stoppings, overnasts, air-lock doors, check curtains, and line
brattices.

The aplit of air usad to ventilate the 2 weat aection also vent{lated the
2 north section off 2 wast. The quantity of alr passing through the last
opan croascut in the intake side of 2 weat, the day before the explosion,
was 10,920 cubic feet a minute according to mine records. The No. L or
belt entry, enclosed by twe rows of stoppings (see Appendix B) was a
so-called "ncutral" eniry as concerns ventilation.

Check curtains to form an air lock were installed just inby the belt head
near the main north, which pemitted the passage of a limited vo.ure ol air
through the belt entry. However, as each additional extenaion was added

to the belt, an additional check curtain was ins*alled, and, consequently,
at the time of the explosion, 11 such check curtains restricted the positive
movement, of alr in thias ontry.

Alr samples collected during the laat Faderal inapection, which showed that
5L7,000 cublc feet of methane was being liberated in a 2l -hour period, are
listed as {ollows: )

Volume of Methane Cubic Feet of
lncation in Mine Air C.F.M. Percent Methane in 2l Hra.
Immediate return, 21,000 0.14 2,000
2 west entries

Spiit return, : 25,000 0..% 130,000
1 north, 2 west

Immediate return, 18,200 .16 2, 00
north parallel entries

Immediate return, 15,000 0.21 WG, oo

main north entries

Main return at fan 190,000 ¢.20 Sl gt



Preshift axaminations were made by certifiel persons tefore ‘re first coal-
producing shift each day, ani preshift examinationa for su-ceedin; shifts
were made by on-shift sectinn foremnn as part of thelr regular duties.
Hovever, Lhe mine records showed that prishift examinations prior to tie

8 a.m. to l, p.m., shift were started am much as ¢ hoirs befare that shift

entered the mine.

Ignitions and explnsions investigated by Bureau of Mines personntl which
have occurred in this mine asince its opening {n 190}, are an followa:

September 3, 196);

Fobruary 3, 196%

July 14, 1965

January o, 1966

March 11, 1966

June 1, 1967

Dust

Mothane lgnited by frictional sparks cauned
by the cutting bita of a con' Iruous-mining
machine atriking the hard draw rock, locally
called the "iron band,” which overlirs i(ae
coul neam, Cne man injured,

Methane ignited ty frictional sparks causeu
by the cutting bita of a continuous-mining
machine striking Lhe draw rock. One man
injured.

Methane ignited by frictional sparks caused
by the cutting bite of & continuoua-mining
maching striking a 1<1/2<inch-thick hard
rock intrusion located about 1l inchea bwlow
tho roof in the coal seam., Two men {njured,

Mothane {gnitod by a blasting charvo in the
faco of a working place. No {njurles.

Msthane {gnited by a blown-out shot of
permissible-type explosives. One man
injured.

Mothane-gas foeder in the ker! was ignited
by cutting-machine bits atriking sulphur
or a pyrite band in the bottom of the
coatbad. No injuries,

The mine surfaces ranged from wet to dry. At the time of the last Federal
inapection, 1l dust samplee (37 spot-location samplen ani 8. aamples in

" surveys), were colloctod. Of the 1l samplea, 13 or abtout 1l percent
containod lesn than the required minimum of 6% pnrcent incomtusticle matter,
One of the dust surveys st that time was made in the . woat (attfectod.
naction starting at the conterline of 1| north entry plue 1 lUeet und



collected on a pattern at 200-foot intervals for distances of 1,000 feet..
The incombustible content of 7, or about 16 percent, of the LS samples
was less than the required minimum. However, the defective samples were
from scattered locations and the greatest length of entry def'icient in
rock dust was 200 feet in the Nos. 2 and'6 cntriea. Additional rock dunt
was applled in all the deficient areas promptly during that inspection.

Transportation

Coal was transported from the faces in shuttle cars to belt conveyors,
which extended to the surface. FEmployees were transported in covered

man-trip cars under the supervision of certified officials. All track
haulageways were installed in intake air. Roof rock was "brushed" to

provide height along track haulageways.

Electricitz

Electric power, purchased at 13,200 volts alternating current, reduced to
L0 volts alternating current, ard converted to 300 volts direct current,
was used to furnish power for face equipment and belt drives. Power wires
were preperly installed on insulators. Subatations were installed properly
underground. Distributicn boxes, used near the face regions, were equipped
with proper safety devices. The trailing cables, of the flame-resistant
type, were provided with overload protection.

The electric face equipment was in permissible condition a*, the close of the
last Federal inspection, completed November 2, 1967. ’

Illumination anmd Smoking

Permissible electric cap lamps were used for portable illumination, and
smoking was prohibited underground. Daily searches for smoking materials
were made, and the results weres recorded.

Mine Rescue

Two well-trained and equipped mine rescue teams were malntained by the
company, one at the DeKoven No. 6 mine and another at the DeKoven No. 9
rnine. Both teams were present during recovery operations.

STORY OF EXPLOSION AND RECOVERY OPERATIONS

Participating Organizations

Officials of The Pittsburg & Midway Coal Mining Company, represontat.ives
of the Kentucky Department of Mines and Minerals, the United Mine Workers
of America, and the United States Bureau of Mines participated in

the investigation.



Activities of Dureau of Mines Personnel

William M. Craft, Federal coal-mine {nspector, was notif «i af the oecurparco
at 3126 a.m., November 17, 1967, by lawrence Risley, district supervisor,
Kentucky Department of Mines and Minerals. After reporting the incident

to H. A. Schrecengost, district manager, Craft ani Federsl Inspectcrs

James R. laird, F. E. Roberts, and Hudsor. Sorrel proceadei to the mire,
arriving at S a.m. Hefore going underground, Buresu pergsnnel were

informed that the injured man and two bodies had been recovere:i, tat that

one man was unaccounted for, and that ventllation had been temporarily
reestablished with brattice-cloth stoppings.

H. A. Schrecergost, Paul Wills, and Jamga Woatfield arrived at the mine
about 11:45 a.m., on the day of the occurrence, ant participated tn the
underground investigation and off{cial hearing.

Two {ithdrawal Orders covering explosion and mine fire dangera were lasumi
under Section 203(a)(1) of the Federal Coal Mine Safety A-t on Novemter 17,
1967, debarring all persons from the mine ewxcept thoas nended for
exploratory and investigative work. FPefore the (Onlers were i(nsued,
however, all persons, except thoss menticned above, had twen withdrawn

and detarred from antering Lhe mine.

Mine Conditions Immediately Prior to Rxploglon

Normal mining oparations, including operation af the mine fan, wore atarted
on the Jday ahift sn Thuraday, Hovemver &, 176., and continued withou!
incldent until the explonion occurred on the thimd ahift a' atout 1’0 a.m.,
Friday, Novembar 17, 1967, Although allyht variations were recoprded in the
atnospharic pressure during tho precedirg /li-hour period, tan pressdre (id
not Call below 9.8C inchen Hg., and therefora wan not cons dered & ractor
in the accurrence.,

Evidence of Activities and Story of Explosion

. hmﬂommamﬂ%mﬁmwmt_mm;mum_m.m_.u
12:01 a.m., November 17, 1267, Two man, Jamss Norvell, shuttle-car

oparat v, and Hershel Brasher, loading-machine operator, were assigned the
worit_of loading yraded maturfal apd s rock {all about Yo feel outly the
Lace of Ho, L wedt_ eniry..  Jeseph Hagana mechanic, apd_Jams Mirrell,
greager, wore _inurructed Yo peamove gcrep meterial toom e rolasy Vreaker
on_the belt foeder b the end of the cotiveyor telt in the sam. en\ry
(pre_Appendix B). iloyd Harrel, third-shify foreman, apt Dougies cates.,
matntenance foreman, lesued the work Jpders at s mochanle's shask along
the . wept track haulageway pear 1 noprtn panel,

18]



The Liras dmication of the axplosion wag detocted about oov a.m, vy,
Jogh Waters, fire boans, who Was_in ¢ .orth ofy & wegt, MULiNg 8. Ceruiar
Lershift exanination. Watera stated that he experienced a “shance of
press.ire in ‘Mn_“nggn.w He lrmedintely went :to g nearby telephone to
contact ‘he thind-ahift Toreman.  On arpivivg at the telephone he heard
Darpel Shouldars, mechanic, calling "there 38 something wring on b, "
Lthe . wepl sectinony, Walorw procesded by personnel carricr in the v
¥vat eniries,  Byroute he was Joined by Tarry Wililams, leonard McMain,
pnd Garry Duniels. | :

Recuvery Qperations

darpany crfileials wer: notifiied, and rescue Leams I'rom both DeKeven Mo, 4

Ara_y mines wero asummoned,  Waters, Harrel, and other men in the mine
crected femporary n'oppings and advanced Loward the faoes bt the oowegt
cniraeg. While enroute, 25 or more_scatternd fires, consfsting of henader
Voarda, paper cartong, and brattice cloth, were extingulshed. Smoko
irpeded the progross, and after atoutl Lu minutoa, the party arrjved at
surveyor's station No. 330l in 2 weat ent seo Appendix M, near where

Lhe injured man, James Mirrell, was discovered standing near a coal rib,
Nith the waterline cut {n two, spraying water on his body. Mirrel] told
the rescue party, "my buddy is in the Roscoe (belt feeder) with a
cutting torch." Wnters amd larrel the' made thelr way to_the end 2f the
telt coaveyor In No, I entry, where they disccvered the body of Hagan,

rechanie, inoa croazeut about 6 font from the bwlt oedor

i

Ar acertyiene and an axypen tank, with the AR conne cted and the voives

Sy were Nhen noted in oa shuttle cer fmmodiateiy .rby
o3 g, WO Lo

o She Leeter,

Aiters cloged the valvea on the ‘anks, The cutrtlmy toreh wag foant in

the BTt Fecdar wiTh the [lame extingulsned; howover, a beole wng burned
.‘.Vr_‘,”_.z_”‘_(;ﬁ:o__gzr..‘ef:,_iiu__::_!_rnp In_the feeder chain, apparently af'or the topeh
Jad dwen dropped_or wag blown out of Hayan's hand. Tests wepre made by
LAtery dntae roof cavity over the feeder with a permiaaibic Piame safery
lamp, bt _methane was not detected at that time,

Heavy concentrations of coke and 800t wore present on tLhe crivbing over

‘he twlt Yendor, The rescue party then procecded_to the loadlng mashine,
where methane {n excesa of 5 percent was detectad Lo.a cavity. _AL aboul
thia time, members of the mine rescue team from the company's No. ) mine
arrived o asalet in the_recovery work. Teats wore made at the faces Y
the entries, and methane waa detected in a crogacut nedar the tace o

dvo s oeptry._ Iapther seapch was copducted in the Yace_areas, and ‘he tody

AL dampn Siored by phubide-car operator, wag found Ao . crousudh Lelwecsn

Mo entry and Moy Loentry, about JGo feet outly the Cave. Toe it e

gar was in No. O entry, loaded with rock, atout Lo Lot fnby the area

Atere povk had previously Losn dumped.  The CQutdoia oL e abattae car
",

Wepe An the J(l"._l"mi tion.




At _about 5115 a.m., Federal and Stute inspectors arrived {n the . Weat.
section and assiated In examInatlong and rezovery operationg in attempts
to locate the fourth man known to b€ in Lha toction aL Lhe time of the
explosion.” The body of this man, Harshel Yrasher, lcading-machine
operator, was lound by members of the rescus iparty at 6:0Y a.m., in

'« 0 entry directly south of the loading machine. After all men in_
the area had twen accounted for, ard. ventilation témporarily esteblisned,
the rercue party returned tc¢ the surface, preparatory to reastablishing
perminent VerfITat{on In the axploslion areca.

INVESTIGATION OF CAlIE OF EXPLO3ION

Investipation Committee

Tha undarground investigation of the explosion was started anl 2ompleted
on the asy o! the occurrence, and interviewing of the witreases was

concluded on December 19, 1967. Members of the investige'irg committes
were:

The Pittsburg & Midway Coal Mining Company

Thurston Strunk Minager, DeKover Mines
Mitchell E. M{lls Suparint endent
Charles Perkins Mire Foreman

United Mine Workoers ot America

Allan Condra nternational Heprenertative

Charles Head Internaticnal Represertativn

James Thorp Gafety Committnaman, incal 'Inton
No. 1890

Joseph Davis Safety Commirteoran, local “nion
No. 1290

Kontucky Department of Mines and Minerals

J. H., Mosgrove Director, Mining Diviainn
lawrence Rialey Distefet Supervisor
dwin MeGaw Inapretor

James Brant iny Inapector

T. L Btone [napector

Io 5. Bureay o Mines

James Aegst e ld Assintant Dipectar. o (0 Mine e
H. A, Ochrecepgant Diavrict Minager, omtp,
Paul Willa “hal-Mine Lnnpe 0 Capere e

William M. ‘iaft Fatapagl Coal -Mine Peapecr e

"



The Kentucky Department of Mines and Minerals condicted ar =U'7{cial hear ng
tn the company’'s conference room on Nowembter 18, 1 7, Tre renrin, ~omrie.

tee, headed by J. M, Mosgrove, Director, Mining Diciat g, ¥erturky leparc=ern:

of Mires and Minerals, !ncluded Allan Condra, Internat!nal bepreseat oo

* ’
"nited Mino Workers of America; James Westti~ldg, Aaslstan® Lirecror-. 1M
Safety, . 5. Bureau of Mineas; and Willlam Meatows, Satery lirecenr, The
Fitvtaburg 4 Mldway Coal Mining Company. Sixteer compars 000 iaue
erpioyecs were (ntarviewnd, and Japes Mirrell, whe war urnes severe s
the explosion, waa {interviewnd at the Unlverpley o0 Loy M a0 crcer

in lexington, Kentucky, on December 19, 1907, Due s e el o

Mr., Mirrell at thia time, information prrtinent ¢ *hia ropors wan oot
obtainatle.

Pertinent. information disclesnd during the heariny to a0 ©o0 was

1. The fire boss who conducted preahf{f! examinationa !Unr ‘the lreaminy

A a.m. shift began his duties at mldnight by cleaning and assemiiin: at
1 pormiasible-type {lame safely lamps to be used by the oncoming ahloe,
Fallowing completion of this work, he then entere! the mine about (/' a.m,
and bepan hian examination (about 6-1/2 houra before the workmen enterad the
mine ).

. deveral mine oft'ielala hat detected mettane lasaine troma =t A iy
¢ the  went belt feeder on varlous days prisr te the exp.os

o The i pumy to 17 pumy gection foreman in the D R Y O R Y |
Aty was to contuct preghift axaminationg Uor b oncoamlnge mbdnipent el
did nov make toata for pas at gore workirg taces nor {n the roat oavicy
*he tolt fondep within tha L-hour perisd prescrited by *he Federal “ial
Mine Calfnty At

we  Tramp ometal, mich aa ronl-bolt components, even roo!l tolte, machine
talta, and lep wires of detonators often became entansiet amouind *he patary
treaker oF the telt feedsrs, Although 1L was freqiently necensapry *o gae
Oxy-ncetyiene tarches to remave this material, the mine ofUicialn hat never
inatricted the repatrmen o make testa faor gas belore dhinge ao opr ever 9
carrey Clame aatety lamps.

. Athoupen the mine offlctals know that the valume o0 alre pretarning Ve
the doat aecting had beer dlverted pom the pon! cavity nopieat oty
necatliahing inby alr connectiong and clasling the croanct near “he ity
and knew that methane was telny libeprated within the cavity, tone made
tegts Cor pas at this eritical polnt durlng tne Ji-hour peroxt preceiing
the expinaion.



Yethane and st un Factors in the Exp logion

During the early stages of rescue work, rathane, in excess o! * prreoere,
wna deteacted in the roof cavity sver the belt feeder and in the caviey
aver *he loading machine positicred inby the belt feedcr. After vent!.
iation was restored and at the time of thu investigation, *he mr'lare a*
these locations was reduced to 0.l and 0.6 pyrcent, respeciively.

Coal dust had very little, {f any, effact in this explosion. Th.
incombuatible canteant in 29 of the 10l sargples, collected in a a.rvey
of the 2 west entries in thoir entirety after the axplosion, ~or'ained
less than 65 parcent incombustible material. Eipht samples iniica‘ed
traces of coke, ssven showad small amounts, and 12 samples colinc'ed
in the vicinity whore the explosion occurred showad large amount: 0
~owe (aae valle 3V, The dunt samplos wepe collected promariiy to
determite the extont of flame and the pregence of coke In the area, ard

wepe not necesaarily repregentative of mine-duat conditions pri.rc . the
exploalang,

Flame

et papers, brattice cloth, and charred timbers indi-ated *nas Clame
wan preaent in all the Y weat entriass for a distance of approxirately
Ly o Teet gttty the dpnttaon point (see Appemdix C .

Fariea
Fortas Jov"lopmj by the axplosion were determined by damape o ventiin:in
facilitiea, Tan permanent and three temporary atoppings were iowr o4
ard part of the line hrattica waa torn dowin At the face area, Two alr.
drsra at the mouth of 2 north, . west wepe bLlown ajar and damageed.  The
excant And direction of forces *ravealad about 2,700 faer outhy the point
2 arigin, where a protective hat was blown {rom the head of a mntormman,
as shown on the attached Appendix C.

'rotable Poin'. of Oripin

The oxplosion originnted at *ae belt tesdar in No. L antry,  wen' raing.

Faotors Prevent trge Gpread of Expleaion

The appiication 57 ample rock dust in the {pnition arean was e va’ v
Unetar Anoprevent trye Che apread o the explasion. W Y T O T T
Coloume conl o aan fant cweere not preasnt o in the o aron



ourrary of Evidence

Conditionn ohbasrved {in the mire during the freeatigation falicwing the
“xplosinn, topether with intorration available from previour Feteral
coal-mi-e inspection reports amnd that obtainug from & hearirn: anl Crom
corpany officiale, workmen, and mine recspds, provided eviderce as to
the cause and origin of the uxploginn. The euider~e from whin the

conc lusions of the Fuderal {nvestivators are Srawm 'a ausmar: fed an
felliows, ‘

iv Fxeept Tor a flame oafety lamp left at the repalrrarn s station by
goraeore on the precoding shify, flame safety lamps were vt present in
the . west goction at the time of *he explostisn.

C+ Aithoueh it wag common Practice Lo use & cutting torch ot ters,
‘ramp lron and detonator lug wires of f ratary drums of the telt “ecdors,
the erployecs, whore jJob it was to use cutt.ny torchea, had never teen
inatructed to make gas tusts before lighting torches.

‘. Metrane was frequently detected in cavities after roof falln
occurred, lut tests for gas were not always made during preshift
examinatisns at such places, . v »

liv The reacomiing crart at the fin indicated a slipght dlsruption in
the ventilating current av 2020 a,m., November 17, 1'» . '
CooWentllatbon ad boen changed tn Lhe 2 wesl section when ol k
curtalna were redocated, and A new inby connectiosn had teern sade from
N v NoL U oentry, This arrangenent of the ventilallon short -
cartiitet the alr from the roof cavity cver the belt fevcior,

o kvidence fndicatad that alag accumilated on the burning *lp of the
torch terporarily stopped the flow of acetylene and oxypen from the
‘anks leing used for burning purpoases.

.

"« Metlane had teen detected {n the roof cavity over the belt fender
{ o

fn 7 wes’ maina on aeveral occasions, but none was reported on *he
previsg~ asnhil,

. An expioaive mixtupre Af methane was detected in the ront Loy
ver the bele feoder, and where the caved material waa le'ny .naied
4 few houra after the explosion,

‘o Altnoigh peveral fires in Lthe ares had beel axtinguinhed after the
cxpiotinon, 0owea d{Mcult Lo ascertain the amount of firelighting
craiprent avaiiables Only about alx water-Cfille! atemming baya, norsally
woed Copoaterminge ahot holea, were obeprved {n the lelt foacder v in
telirven) (hege wore tagen  here Lo be uged op fSlroalipht iy patpnes
faritge the burnlng opepat! on,

i1



Cause »f Explosjion

memwumumm AES_AL L
e o Y or wag ipnited by ‘he Tiame - ar.

oxy-anetylene torch being used to make repairs on the be.t fen. r.

RECOMMENDA T1 0N
Tis following récomcndauona are rade to provent gimliar ncouprrencen,

. Tests for mctiane shall be made immediately before welding, ~utting,
or soldering with arc or fiame ia done in underground fa~e replons.

<+ Freshift examinations shall be made within L hours ‘rmadiatoly
preceding um boginning of each coal-producing sh.fuL, and shouid include
tests for explosive gas over accessible fails, at high piaces, anl other

places where gas accumulations and other hasaris may be fourd L1, active
working secticns,

. When ventilation changes ure made that affect areas whrre mathane
tag been detected, precautions sheuld be taken to aseurs that such Arens
are ventilated adequately.

e Ventilation in so-called "neutral” “elt an'ries should be copducted
(oA ponitive manner to guard agairast accumulations of methane .n roof
tavitier and cther high places.

Y. PRock dust, or sultable fire axtinguirhiers, shall 'x irmedintely
available during welding, cutting, or soldoring.

6. Flare safoty lamps should he returned to the surface At the rnd f
each shift 1o bo cleaned, examined, refilled and assumbled.

7. Where methane accumulates in roof cavitien and rnormal methodr of
ventilation are di fficult to maintain, the use oi blueder pipes conne:ted
to the return ahould be used.
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