
.. .. 
co·::!O::v;::,L';!l OF Pt,:::crtvA::IA 

t,t,,/.!·T:•:t:.t': OF h""'."./.LTH 
WP.21' OF LltUS'l'R!AL HI'iII:fE 

n. S . .:.~bestos tlv13ion 
&nheil:l, Pc:meyl·-1~0. 

J'uno 9th t."l .27th, 1947. Tr.is plt:nt hu had &. :n::i~er of si::lilr.r dust £urveys 1n -tho 

1'e.~t by its .!:~-r.n:e carrier, The Industrial liy;;icie tl)t:nan.tion or :.::zf'riell., Inc., 

~oncentJ-!.tio:u un:icr present co?lei tiO!ls of cqul~:ent and Jl!t1.e.u.fe.ct-..u-.i.D~ proee~e. '!'.b.e 

Pr~":-=~~~~ 
l. r.cd,.1ce 't:!! drop lev'll ,,f the &sbestos at the !"11~e:-i%e:- £.S £u a.t: ~:--.J.ctit::!.l. 

rr.•l"di.9?'! 
1. l?o reco:::endntions. 

'!'vi :rt1.nig 
1. Provide ~ddi tional oxhaurt -ve:ntiletion for tlJe twisters ... 

\-!in-!b~ .-!id f-~:!~di.~"? 
l. :io r"!!~e~enaa:tious. 

'!- .-~ving: 
l. I-Jo Tecom::iendo:tions. 

Dr.- Pt-!:,{"E'!$S r-r::.~:e ti~in .. r·c--!?~-P.nt 
l. Continue to c,.-.:.~ust ve:1til~te the r.dxcr end t~e 1:::-iGuetti:l~ o~cretl~n. 

J. Instruct 1roric!'lien r.bout the 1c:ad hazard incident ti) the use t'jf lit.'l!;.r:;e. 

s. J.llou no food., v.nd l•:nchas in i.his ~ren. 

llecheek 1ead concent.r&tion:: at the bnko li·11.--:_-: 

.. 
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. . 
... . . .. 

-2-

Fur~:- Co::i:,otmd !~:::: • 
l.. Ccnti.nue t.o provide eor,l.oyees vith u .. s. Bure-nu or Mines approTed respirators 

., for lead dust (lith!lr~&). 

• 

• 

2. Do. not allow -enployee:s to vork at the rubber mills unless e:nplo;rcef\ veu­

a.p_proTed t7Ye res~irators. 

s. illov no .1'0od, a?J.d 1-:,.nc:ies in tr.is crea. 

!"";Jitl!:1.on 1-·:? '.t b1; 
1. Conti.-iua -to J'l"OTicle U. s. Uurco.u or Minas approved. type roa;.i!"::.tor for 1i.-c.d 

2. IIzstr::ct ~::n:-,letyee co:tcE:rning le:!d ha::ard. 

t;e· .. a~'!:'l~ ~:2 
l.. »o recc:::::i.!?Ilcis:ticms. 

Prt-~n1.n~. Vorlriion were exoosed to low eoncantra:ticns of asbcutos dust J:lroc:uoed . ..... ..... -····-----, 
llhile l1..nd.li11g asbestos. T'he "Tarious mac~~s us~ to -prepare -th.9 crude u~~-tos for 

cm"d.i:lg '-"Bre equi!'l)cd. with exheust ~til!!-Ucn and the. '"Cl&t,J:ra.l ventilation of tl1-!- roo::i 

-i.-a.s .ir.creue:d bJ' the openine ot 1:0:.t vindc~& e.:id coc:-c, com=c?:. o;,era:tS~ conditions 

£or the WU'lll i,eaaon. !lie -dust c0nce1:::tratio1ls a:re reported in Table 1. Dust concein­

trations '\.-ore found ~h ~t ~ ene 1ocr. tion, the !ibari~er tF.ke-off side.. ~i::::e the ---- -------.... 

s.abeston cropped from e. chute o!' the .ia.chine t,o e. lo-wer 1evel, the prod.uetior. of some 

duat must be ~cted in sµite or &T.ha.;t ventll::.'U.on.. It .is r8COV',JD6llt:&ed tl'1a.t this 

change ct lf!Vel of the fine z:1terisl. b3 reduet.i a.s far ns.practical in order to in::re&.s~ . \ .. .... 
i'Urther t.l\a ef1'1cieney 0£ the exb!tust ventilation. 

Carci'Dit. \:orkmen vcre exponed to lov concer~trations o! s.sbesto:l duEit. while opcr-

ntius the ci.:cins m&cM.n1:-.a, c0ncien~e1•s, a;> ma.chines, and 11L" :,pinne:.rs. See TcUcs 2 

and 3. "The cardin; procas:s \raa in 'b;o roomr- 1 mo,m • ~s the nold l?rcnker Room", nnd the 

R-fr\ ;). 7 ~c. 
(V 1s) P· a ofJ #11" ti 
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. . 
.. 

. .. 
recozendetions ~ro m&de. 

T\d.sting. Vorbcn 11erG ~sod to fa.il:ly .hi.::h concentrations or e.sbaatos duot 

vhilo opera.tin; the ~1.stors. :hese .ms~ines were provided with local cxb.t..ust 

ventiluti0c. insuJ.l.ed vit.~ tho .f'r..;:::ievot-k of the machines. liowever 'the exheust 

ventilatio!l fe.iltJd to be entirely s&tufactoey ~d ple:is vere tulder we.y .!or chs.z::tea 

iD the ·.system. See table 4 £or dust con.cant.rations.· 

In order to -test -the dust contl"Ol e.f!'iciency- ot -the ~st -ventilation :syatem 

at tee tuistera i.t 1ms decided to v-D cwn~ea Yhilc _tl1e VC!ltilation was on, !'ollowod 

by catnp1es vit."l ve:atil~t.icn 1.u.-ned o-ti, El.:ld !in:.lly cno:.t.b1:1r sot or s~l!a vitb. 'the 

tive minutes \iero allolled Vi-:h tho vontil:::.tion -turned orr Lefore the sam;,l~s wen 

collected \i'i.th •ventil&.tion o£r". ~1~11 e-ily .another -S . .:ii:iute =in-t.er.m -was allo"ed 

lihcn ~e .systa "VU ~""%led on l:of'ore -the i'iutll. ~et of' sat1.pl<::s -were coll~cted. Fro.:. 

Tabl~ Sit vill bi! noted th2t the exi::ting ventilation .redueed the du.st count hy e. 

• llttlo over a ll1illion ~rtic1e3 per cubic .1·00t o~ air. ~a Silculd llot ~ consider~ 

u -anti.rel~ satisfactory. It .is reco::::tended ~t additional exhaust ventilation b& 

prov±dvd !-or the t;vister.a. .This .:u:, ...-a: :;:o7J.sJ.0.:1 .J'..or ~ ll!nr and. .redosizned systc.. 

~lnr.f!'rs end S-:-t!!eders. 1-lork:len we~ exposed to 1ov conc~trations 0£ t.:ib9stos dust 

""iilJ.e o_peratini tho irlnd.ers and speeders. The d:lst concentrn.tions a.:-e listed in Table 

6. :Ro Tecc:::i:icndatJ.o:ls are lilllde. 

i-!el'l'\"in!?. V.or.kmen vere oxposed to 1~.r concentntions of asbestos dust at tbe 

w..ri~.2s \leaving m:ichines. Sea ""i't.bles 1 and S. Th9 dust -coacc:it.-nt.ions vere 1ov ~inly 

tho -asbestos thread bet' ore it, '-:'.A '-"Oven. . .. 
J?r;y 'Pt-oce,ss l'r!?~<e L!.11in~ nc,,~Tt'!:ent. 'tt.·or.kr.um 1re-re ~osod to l~ed, minl: in tho 

fom of lltharee ,.hile mnnui'tLCturin:: drJ' pr,,coss brt.ke 1inin~s. The de-~e or cr"ncure 

to lend vari~d fro~ potent18.l. to h~nrdous, co~sidering thet the~ lll.lo~able con-
. . 

• cantrntioil !or lead is 0.15. :u.ll~ -per cubic ineter or air. The exposure to le.tid 

co=pounds sboulc be Uf!ectad to "TO:r",l si."lce the e-:iount used in dU'!erent 1:iatch_ inixe& 

r...ricd. from TAblo 9 it vill be notP.d t.~at the er;,oBure for the sae su~ill~ .loc&tions 

/<. -()\ J. 1 3 C 
._{jj /~)_f-:3 ~.,,,. I Cf --
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-4-. 
' . 
• a.t the mher varied from none when the lov 1.ead m.x C.4:>10 \IU compo\m:.:ed to a 

htl.zardoua f'.xposure vhe?l ~a load cont9.ining mix #920? "Was made. The expo~re -to lead 

-..-as controlled pertly by' a ca:iov/ hood ove.r tho nw:er and b;J' the use of respirators 

ey ~e m;>loyces 1lhile lol.:.dini: and i.:nloading 1.be -mixer.. A. potential. cx:-..osuro to 1oad 

occurred at the bri(!Uet'ti:li presa and in -the case of o~e um;,J.e of geneNl. air -t.:Jc911 

cm the ma.in iloo: near the lockers a conaid.er..:.ble a:mount of 1et..d l.-US deteet!!d wilile a 

cu::llcate S:?.:iple ShO\.'ed n:mo. Allowmice .shou1d be ~• £or intei::iitte:.t geJ1e:-a:t.!.cn 

or lCl:ad-'t:f.aing air de:,eJ:tling on th9 !:lb.t'?lres used tnd suc.li rra.ctors n!I lot.ding, i~'ld 

L-i vie'l{ of th.e e:Qosuro t-o le•d .it is re;cc:::iended. that the e:ce.ust ven!J.1,. Uon 

nlrand:, provi:od for the :::iixer and the briG.uatting O't)eratic?ls be cc:2tin:i~ and 

ccl:i -=~~sen ,1hc tbei general nti.tu:ral. ventil~tiou or t!:l.i.s bn1Jdinit -m.y ?::II 1oss. "'n"ork:en 

rood or lunchea should be slJ.owed in -th.is area. 

•orkmen vere exposed to f'airl:r 1ov .=u'!entrs:tions o! asbeatos du.st l:hi.!£11 f;riu~ 

. dry procose b:'cl:e ba:ld l.illin:s. See Table 10. This vas ouo .lU',.Iel:r to ~h• exl..:.ust 

"'Ve:itila.tion 0:1 tee l!lElchi!l.e. Houever so::ie'l.fnat .higl:1 concentrations o! load .:ere found. 

~ec, T.i.bl.e ll. \'tilo these conceauatio:s ve.ro belov -the· me... ... .il:um allol-'at:ler cor..ce:1tr!.tion 

or -0.l.S ~ l)Or cubic ?11otor or air~ the concentrntions 11'.:tY be hi~h e:coutn to 

1nd1ca.te rurfaei- stuq pnri.icularly durin~ -the winter sec.son. 

-breathing zone uear the =vable scnle.s where lltb~e -..-n:2 weiched end at the rubber I:lillo 

vhen black rubbor -was ede. i::Qo&~l"e -to lend vas partie.lly controlled ey exho.u5t.­

vcntilsted hoods over the rubber mills end by -t:.he use of res?ir::.tors by t."':e wor~en cit. 

tho rubber mills nnd vhile veighin: lltharge. 'l'he litharge veichine is to b~ replaced 

by a new arrau!;e::ent a:-,d is to be -ventilated. One or the men &t the rubber mill hovevttr. 

VAS not wecrint: his rct1pira.tor vhile directly engaged in mixing bluck rubber. ~~c Tr.1:le 

?-- -IY\. .;t l ~ C.. 

_ lY 1s) p· "I "/J 11'4 _IC,_ 

I 
.j 

Pennsylvania Department of Health, Report of Engineering Survey of the U.S. Asbestos Division at Manheim (1947)
ACL Doc 13441 · Page 4 of 19

Published by AsbestosClaims.Law

asbestosclaims.law/library/13441/4

https://asbestosclaims.law/library/13441/4


• 

------ -------
... 

-s-
12. In view 0£ the a:iount 0£ lee.d found in the oper1ttors brcathinJ z0:1e .at the hood 

of the rubber mill, it is reco::ciendcd tlut.t no one .be lJ.llolled to oper!l.te a rJ.bber m.U1 
' . 

,d.thout the protection of & tr .. S. Bureau or Hines a.;>proved for lead dust re~:,irntor. 

Yhile each tiill was equipped vi th exhaust ventilation it should be • conside:-ftd t.l-ia.t ez1 

employee ,-rill be OX?QSed -to 1ead. 1o:hile working near or viilw: the .f'ace or t.'le hood. 

No ex.posu:-e to lee.d '\t&S found. i.'> the ~en~ru u-oa. ;a.bo1::t t:ie coolers 8.!ld ~ the ee:iter 

of the -:-00:n. \iork;cn should. ba instructed r..cout t..'le lead hazard, personal cl~r.nliness, 

nnd no rood or l'.;l1ches should ~e allo~ed in t~is area. 

-eculsi!'ier va.s exhaust "Te?ltiJAted. Sse '!'cble 1.3. niis wo:-lcnm was prcrrideci :-..-itli c. 

:respirator and it ehould ba ,."01"!1 \lhenever llt!-..ar;e iB h.t-.ndled i:l its drv !!11.sty !'or.:i. 

~his .\."Or~ .should be instru~'t.od c.bout tbe lead huud, personal clee.?lli.,.•ss cu n:, 

:tood or 1:.:iches should be al.10-.-"&d in this !.re!' .• 

drmcd. I:..±1.auzt ventilAtio:i was j:ist'9.lled r..t th• grinders -and drills. See Table 14. 

. . . 
Distrib.Ition -

3 co~les - ?.irea.u Director 
1 -co :,y - Plant • 
1 cop:, - Hcrrisbt.irg oU'ice 
2 copies - l'Ue 

Survey b-J-
F. 13. Xo~nhaver 
.Ind.. Byg. F.nsineer 

Joh."l C. Cleland 
.Ass 1t Ind. Hyg. Engineer 

Lawenco Gibbon 
&:litari~ .;.ssista:lt· 

l'I 

.. 
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. '. 

• 

• 

• 

.. . . 

·- • ------ --· - ----· - ----
------------ - - ----- ··-· -· -

Location .and Operation 

Vorti~ opene:- /1 

Vertice.J. opener li2 

~ch:l~n ~ruder 
./10, ch1J."t.e 

F~eri::a:- feecer 

Cutter f:960 

• Table 1 

Dust Concentration~ - Pro,erlng 

Tl. s. Asbestt's Division 
MBllhr.1::11 Per .. "leylvaA!a. 

' 

Dust Conecntrat~on 
M.1llio:u!! or particlcD 
..,~r c~hie ~oot or ~ir 

o.s 
.2..2 

2.6 
.2.0 

2.s 
1.6 

J..6 

1.s 

s.o 

J..6 

1.5. 

. ... 

Rfr.narks 

. 
~ht sid& 0£ hc,,er 

~sido 

~eeder 

R, (!\_ ~ '7'3 e-
_(u 1s) p· ~ ~ ~ ,c, 

- , ...... 

i 
' i 

.. j 
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·.·--------

• 
Location e.nd Opern.tion 

• 
Cor.cienser 'Ill 

Fi:lishc:- /2 

• 

-· 

.Tcbla 2 

Dllst Conce:it.ra.tions - C~g 

U.S. Asbestos Division 
lf&J.&hei:n, ?ennsyl vnnia 

Dust Conceutrution 
Millions or p&..~icles 
o;:i~r C'~:'!ie for,'":. cf dr 

2.0 
2.0 

2.J. 
J..2 

o.s 
1.6 

J..6 

i.o 
0.6 

P.tr.narks 

Take-of!' 

Oporntors sida 
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-· 

• 

• 

• 

Location end o;:,er.a.ticn 

Cud-!13 

C~rd -#16 

Ca.--:i i-22 

~p lll.Schine il.54 • 

L spinner, Ill?, 18 

I, spinner, ~ $ 1.0 

L s;:1Juio1• t.-l,:,3 ,4 

Tabla 3 

.Dust Concontrntions - Carding 

11. S •. 4:JLestos DiTiaion 
l.fi:.nheim, Pc::msylvs.nia. 

Dust Conccntrat.ion 
Millions or ps.rticJ.es 
per e-1hie fcot or ~ir 

MADI C.AriD lt002'i 

1.s 
l..6 

1.4 
1.4 

o.s 
.o.-s 
J..O 
.l..6 

l..2 
.J..O 

o.s • 

---- ---

. 
Saddle 

SCddle 
Tue-oft 

Saddle 

Saddle 

Sa.ddlo 

1'ake-o£'£ 

Oppoait&·opcrator 

Follo_.ed operct.or 

Follol.-ed opt-n tor 

follovod 0per3tor 

... 
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'-------- -------- ---- -----

.. 

Tab1e 4 

Di.tut Concentratiorus - 'lViating 

U.S. Asbestos Divi:sion 
l.f,nb•fai, Pe::n~J'lva:ii:i. 

"Loca.tion and opere.tion 
Du3t Concontrc.tion 

ill.lJ.io:is of Ft.r'ticles 
"P.l"?l" C"~bie foot or &ir 

?·lachine z:ide, 1r'l.6; 17 

l!achine siclc, #4, 5 

...... 

' 

-
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• •• --- ---·. -------------.. 
. . . . . 

,,i ·-rable 5 

Dust Concentrations - Twisting 

u. s. J~sbestos Division 
)~eilil, Pennsylvania. 

Loca:t,icn £nd cpcn:ticn 
Dllst Conce:itT&tion 

!!ill.ions of peniclea 
per cubic .!'cot of air • 

.. 

Machine :a~de i/4, 3 

Ventil~tion s-Jstm:1, 
tur.aed on 

Vctilation o!'r 
during sm;,l.in~ md 

• £or preccd.in6 5 
1:1inutes 

"Vantil.e:tion on 
during SS::?l...!.DZ md 
~or y.-eced!:lc "5 
11Wl".1te8 

R. -I{\.. d. 7 3 {!. 
(u ,s-)f), /0 t;J/i If:/ 

--.-----
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' I I 
I 

I • 
! 
I 

' 

• 

. --

Table 6 • 

Daat Concentration~ - Wind~rs ar.d Speedars 

Location and oper&tion 

Foster Yindcr 

Salos "Vind.er, l/50 

1J. s.. Asbeetos Divbion 
1-lm:uleim, Pen."'lsylve.:i:S.a 

Dust Concentrntiou 
Millions or particles 
per c-~bic foot or nir 

2.2 

i?.O 

1.0 

1.6 

Sales l.1.nder, firt."1 ma.ch:illa 
..2.0 

2.0 

p_,,'rl.ng ynrn :i.aebina 

B~ and. t'Wisur., l!l 

Roper and tvister, #2 o.6 

Speeders, #7, s 

Speeders, #5, 6 2.0 

Sp9aders, :n, 2 2.6 • 

Speeders, #3, 4 1.6 

Remarks 

Lett end 

l?ear of t>per&.tor 

llear 0£ oper-tor 

llebi::d o~e:-:rtor 

~ -tyl J 7, i C.. 
(u,s)p.11 v-j#!!/17 

I 

J 

-! 
I 
f 
i 
l 
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•• 

• 

. . 

• 

... 

!tabla 7 

Do.st Ccmce:itrut.ions - E.ro,·dcloth Vea:n.n: 

tJ .. s. l.!lhestos Division 
H..nheiJ:il, J>£ml::lfl.Ta.:lia. 

Location and operntion 
Du3t Conceutr.i.tion 

Millions or -;,w:- ticles 
_pe-r cubic ~oot of n1r 

Loom '20 

Loom 21, 22 

LoOl!l 17, ll3 

I.oom. 16, 12 

l.oo:!l .4 

Loom 3, 7 

I.o0t1 a, :5 

J.oom -6, 7 

l..0 

.o.8 

o.6 

o.6, 

o.6 

1-4 

2.6 

2.4 

. 
' ... 

l,.em.rka 

/<,-(Yt ~ 13 C.. 
~ ,s->p-1rP- afflf 17 

----. 
i 
; 

I 
I 
J 

.. 
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• 

• 

.. , 

Table 8 

Dust C0nceni..ra.t.l0ns - Tape ;;ei..ving 

U. s. Lsboat:s Division 
l-!wihelm,· Ptll:Ul.1:1yJ. vau.ia 

Loe:ttion :end -operation 
rust Conc.-entro:tion 

:-~illic:ls ot particles 
per ~ic i'.cot oi .a.ir 

Loo:11 fr1S & 19 

Loo:n l!l & 12 

0..,4 

o..J. 

.Rcarks 

Center of tapo sb.op 

~t end of tapo Shop 
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• 

------ ---------- ----

.. 
• Table 9 

Lead Concentre:tions - Dey Procoso "Brake Lining 

l.cca.ticn a.nd operation 

lileuding r 4010 mix 

tr:.u.oacl:lna it40lO l.lix 

hriqu11ttini ~~209 mx 

Canen1 r.ir 

. 
U. s. A~~stos Divi3ion 
Manheim, Penns:rlvn:lia 

.I.-.ad Concentration 
lfW.i;r:.ms per cubic 

-meter o! 41.r 

.0 

t) 

,() 

0 

1.02 

1).J.1 

.() 

0.(1'! 

0 

0 

0 

0~ 

ne,,,,_a,rka 

1,ett side, -6 i'c;,t away 

night sido, 2 i'eet. avay 

I.e!'t aido, 6 .£e9t t,-ra.y 

Right side, 2 feet ~~-ay 

Left.side, 6 feet avay 

light side, 2 feet i:.vay 

5 £ect frc::i roll 
convc,or 

3 !'oGt h'c:: roll 
1:0:1veyor 

10 feet OPi)OSite belt 
CODTeyor 

3 teat fro:n ttl.lts-0!£ 
end 0£ be.lt conve70r 

3 teat !ro:u 1ocker area 

.. ... .... 
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• 

• 

Table 10 

Dwlt Conce:1trc.ti0.1s - Drnke Pand Grinding 

tr. S-. Ast:estoa Divi!:ion 
Mw:heii,1, Penns-,rlvauia. 

Dust Cor.centre.tio!t 
MU J 1.,r.s or ~s.rticleo.. 
per cubic:- !aot or air 

2.0: 

Take-orr 
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'fabla ll 

t.cd. Concentratio:is - Brako :rJ.u~ Grinding 

u. S. A•best:,s tivi3ion. 

tocation ~~d operation 

Grinti it!'r l':?"' 'rt?- lin:L'lg 
T.lix ,t-9,09 

Mcnce1m, Po:nsyl\a:.ia 

a.n. 

O.ll. Take-o£!' side-

i 
i 
! ' 
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. . .. 
• 

.. 
T'nble-12 

Lead Cance.~tr~tions - Rubber Cocpouncilag 

U. s. Aobastos Division 

Loc:&tion and opera.tioa.. 

Mill. il, ccc;o-.md.i:lc 
mid.:~ bl:i.c!c r.icbe::-

!-!ill. #Z, CO!!!po".UlCUilti 

and. ::i±r....ng bla.ck ru!::car--

!.fill. fr"I,,. :d:d.ng ll'dta. 
rubber 

KiJ1 {fl., :dxing black 
nbbsr-

Manhei:i, Pcnnsyl vu."'lia. 

tead. Concentration 
Mllli,:;ra.:is per cubie 

zmter oC air 

O.lT 

O.JS 

o.a 

0 

0 

0 .-

0 

?fear-- scalos. 
\ 

!!enerc l. ur-- betll-oen 
coclers 

Genart\l. cir betwe~ 
coolers 

Center ot room 

I< /rt c173C- -

cu ,~)f .11 (11 

-. 
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. . . .. 

•• 

.. 

Tablet l3 

Lead. Co:iccntra.tions - F.::r.llsion. Mt.king­

u .. S .. Lsl:eatos uirl!ion 

Hz:.ki.'\s e:ml.sio:r l'Jl4,. 
2Cf1'3 
(scales near e:m:m:st. 
ventil::.t~d.~o~per} 

Manhei.~, re:1nsylv~ia. 

wad C.:,r.~cntrr. Uon. 
Milli.;r--..::.:. p~r c-.! bic: 

acter oi &.ir 

0 

0 

PJmarklS 

6 feet- to le!t oi: 
pl.a:t!'om scalo :r 

6 f e&t. to ri.~':1t. oi 
pl.a.t£or.:i sC!llaz 

2 feet: b?.c;: o!: ~l.!t­
£0~ sce.lcs 
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- ------- - --. 
. •. . . .. 

• 

\ 

• 

• 

. . 

Ta.bla l4 

Lead Concentra.tionir - Dept. 122· 

tr. S., f.abestos Dirt:sion 
l·1anhei:r1 ?l!nnsyl vaniA 

LocaL.tion. and o~ntion 

!?-et'W'46Il .i,;rill ;'jJ ar.d. 4 

Le&d Concentr~t!on. 
Milli~r~ per cubic 

mater 0£. air 

Z.00 

0'.00. 
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