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The Accident

Nationmal Adrlines! ¥light 23 of October 10, 19L5, en rcutc fron
Neu York, N, Y., to I’:Lan:n., Fleorida, crsshed near Banana River, Flori_da,_-_at
023} Oeteber 11, lQbS,' after overshooting the field during aon energency
single —er;gine anproach. One of the 16 éccupants Tiag ;eriousl;r_inju_red-
while the rma:mdér sustalr‘ :d minor injuries. .The Lockheed Lodestar vas
CIuCHS4V81J da.aped |

Descriplion of the Ilizht

Flight 23 departed La Guardia Field at "8112 October 10, 19145 for
ule‘.'ﬂ'“‘l, Florida, with schedulﬂd stops at Raleigh, H. Cey a;zd. Jacksonvilie,
Florida. Until landing at Jacksonville th,:"fllﬁ'ht had been of a routine
nature, Hc::ever, dumng me fllbh‘b the daptain pald ard 1cﬁw 'tv.;tion _
to an oil leak *‘rom the :m,;,m‘ enb_..-er which f*ould be sbe a;rcss- the top
of the engine covile i‘xlthough ’the Led) ap{:earcd tc be very slight and nacz
not net:essitated excessi{re refi]i at eith:;r Hew York er Raleig‘h, Captain
S. E. Stoia .reported it to th: Neticnal "Mrlines maintenance department
at Jacksénvillé,r -a‘:iﬂu- instn-l-ctions- that the leak bo investigated, The
aircraft was removu‘ to a repair hc.m_aav 111 f_atumed toc the lime after_
aﬁppi-oz;ci tely cene hour dml 27 durlng; m;mch +is Hime twr\ new oil hosa= had been
rcplaccd 7

it 0123, October _Ll 19L5 s the flizht departed Jach-'s:\m'ille, on an

inst‘mmen‘h clearance to cruise at 2000* feet to Kiami, In order to av



a slight turbulence at that flight altitude, Captain Stoia requested change
of clearance to LOOO feet, Aﬁl.roval for change of altitude was {J‘btainét_:ij
after 2 delay due to traffic,, apd shortly after passing Daytona Beach,'zihe "_:_,_
flight climbed to LOOO feet. '

| At approx:l.'nate__y 0210, blrs‘t. ij:lcﬂr is Ba BhLoneley, whomv aé e
seated in the co~pilot position, called Captain Stoia's attent:u.on to sparks ._._?'
which vere coming from the right engine. Upon ins pectlnﬂ' u"le engine 1.:11:.11
a flashlight, it was observed that thick smoke vwas pouring from under the -
engine covl and that a vide band of oil “ras sbream:_ng back over ‘bhe top |

(:;::f‘ the nacelle. Realizing the danger of an ¢il fire and be:.nb ahxious to-
avoid dana'fc to the engine in the event of corpl ete loss of 011, Cap‘bam
Stoia me:dlatclf shut the engine down and feathered the rlght propeller. |

He advised the company statlon at Jacksonville of his dlff‘lculty and )
elected to continue to hclbourne, Florida, about 15 riles away for a.n

, erver”enc;y land:l.n

Unon rbach_m;, ?elbcm'ne, ho-uev\,r, the fllght was advised by Eelﬁﬁurmei-_.
- Tower tha't the rum:ay 110hts 1ore 1noperat1ve and that conSJ.derable dela;r
\JOle be nﬁcbssary' before the noblle flood 1ight apparatus would be
avallablc-. | f‘antaln S*O:La demaed therefom, to procced to Banana }m;'er" :
11 miles north, and Banana HMver Operatlons was adv1 ed by the Ilelbourm '
Tower Operabor of h:Ls 1nt-'-’n‘b10ns and requested to prepare i‘or his arrlval.

nl‘bh‘:ﬂ.ﬁh the capiain had tuned to the Banana River Tovwer i‘requency, the

tover was rot eqw.ppcd tc receive the company frequency and tt:o—hay conversa—';r_'

tion Las, unereforc:, ncat poss:Lblc. As the fllght spproached the Banc.na }?,ILV-J‘"-V'

I‘:Wal A:Lr Statlon, t c capta:m observed that runway No. & was 119hted, ranc‘i

B h“‘lnb mable to estakl sh radio con+af-t itk the tover, he assuned t.ha'h 3



was the direction of landing intended, However, shorily beforc the air-
= L) : ' . . . LI
craft arrived over.the f_leld, the tower personnel chahged the rwway jights

to Noe 15 since that runway was the longest one available at Banana River.

[

The aircraft passed over the field at an altitude of 1500 feeb, but the
traffic pattern established by the £iight was too clesc to the landing area,
ancl,.whe_an on the final appreach, Captain Stoia roalized he was too high for
a landing. When over the edze. of the frield at 300 feet with full flapé and
zear oxtended and the airspeed at 100 nph, the captain decided to zo around
for _anothcr approach. Forty inclhics of manifold pressure was applied with
full low pitch, the gear was fully rectracted, and the flaps werc retracted
to thc 30% position.

During the rissed aporcach procedure the captain intentionadly hold
a nosc-low attitude in order teo acceleraie teo a nomﬁ clirb airspeed;
however, in spite of the loss of altitude, no increasc in airspeed :Lnd;ca‘tlon'
was obt&iné'd, and the aircraft contimmed to lose altitude while maintaining

a straight course, fpproxdmately 1/2 mile scuth Smltheast of the field, tqe
i

miy

airceraft struck the ground in a fairly level attitude longitudinally. The
right wing made the firsdy impact, tThe aireraft subm;c}ﬁcn'tly turning approxi-
mately 270 degrecs as it skidded to o stop.

Investigation

Exomination of the wreckanse indicated that the airersft .Aadc impact
with the zround in rm arca of low, flat 'térrajz‘i;- Both engines were torn from
the nacelles as the diagonal movemgnt of the air-:rafu across the f,rdmd
fracr'burf.-zd the engine nount tubing. - Gasoline Fyrom the loft englne llnes
spiﬂ.led _;md- a fire _ﬁroke cut. on the ground around the I1oft engine nacelle.
Hmmv\,r, 11; had been brough‘ﬁ un:’a.r control guickly h use of the CC-2

oxtlngui., brs, ard no e:‘.:n-“ © WAz 1ncurrbd b-\ fire,

| L -3 -



Inveétigation of the Ko. 1 eylinder exhaust push rod housing reveale

an upper hose scal improperly instsllod and scoured, The housing arid A
hosc had been installed approximetely 1/h inch too low, preventing the -uppér;;; -
" end of tnc heusing from being sufficienlly sealcd b7 the hese an? cl'"'p
i'lsfallation. Dae te improper instollaticn and nermal cngine vibration, t"lu
connection was opensd in flig;ht allowing oil to leak from the housi.ng as it -
drazined from the rocker box assenbly and to blow over the Noe 1 2nd IIo. 9
cylirders as well 28 thc exhaust collector ring, &t lcast #:0 other hose

sc"ls on the subject aireraft were found sufficiently loose to perndt movips

by hand Whl()u on those clP vas due te loss of teonsion of the rings, .«
) ’ Sy i

Detailed inspection cf toth pewer prants and the aircraft structurce revealed-. -
no other indication of malfunction of rateric] vrior to impact.
Inspection of maintenance receeras revealed no discrepancics in oither .

v.f;rhaul or mairrtenance. Howev»;r, irvestigation disclosed that adequate

suvemulon of lesser skilled employecs was nct alweys provided dur:.n? ng} o

'fci:l‘._aassembly.‘ I::_r cne instance it was observed that an appren tice mecham.c

%a2s responsible for o ﬂ:.s-_ss» nbly crew in onc of Yationalls OVGI‘haul'Shb?ﬁ

The spring clsar pe orpls red on tie hose scels require a special tool boih -

during installation and diszssently if the clemps are to retain thoir ooyl y

tonsion and are to be reinstslled, yot inveéstizators of the Civil hercnautigs®
A -

Board obscrved imstances in which pli rs were enpleyed in the rem wval: oi‘. ;

those clamps during, tear-down,

The installation of the new oil hoses and clarnps at Jacksom'iile‘ WaS)

aceormlished by two certificated nechanics, Step 1a widers were used Gn which

Jto work, and hanfl-"“i mshll;, LG wWire necessary bocause of  the dark'ness;l 7.&-"'

,f_du..sﬁtﬂn cgprlné cla wip host sz2l was locatod on Ne, 1 cylinder exhzust push

‘Tod housing which ?arritteti il lezkoge during the preceding flights, ~Two:

T



hoscs were replacced, and the spring clormp scal on the upper hese was
féplaced by a conventicnal Witiek clamp. MNo separate inspection was
accomplisheds The ncchanies whe Dartlc ated in ths 1nsta11atlon checked
for oil leakage visually aftcer the cngine had boon opezre—.tcd cn the ground
boefore belng retured to‘the’line fer the sc‘“mdul 3¢ f1ight.

The aftereast of the, weother conditicns caxdsting in the vicinity
and at the time of the aceident rovealed an overrunning of maritime tropical
air with broken to overcast altostratus clouds, the bases of which were near
10,000 fect. Exccpt for slight patches of siratocumulus clouds with bascs
‘at 2,000 fect in northern Florida, the weather throughout the regicn wos
voery satisfrectory for contact opocratione The visibility at Banans River

25 better than 10 niles and no clouds vicre encountercd in the vicinity,
It can thereforce be assuicd that wosther in no scnse coniribubled to the
causc of the accident.

Tnasmach as, this accident was the third Hetional -idridinés accident
in rapid succession invclvj_n; aprarcnt lack of adcquate pilet technigue, -
the Civil lerconautics Administraticn ordered Hationol ;irlines" to 1ir-nit )
its operation to day contact untll all first pilots hzd beon chocked by -
Cih inspector. Data obtained from the accclerated f1ight check program
subscquent to this accident indicated @ dufinite lack of Tamiljarity among

nal pilots_with characteristics of the Lockhcoed 18-50 and its singlas
engine perfermance. One of the chock pilots designated by the company and -

gpprovod by the Cad, who ha d prc—vicusl}' becon acting in the capzeity of an

instroctor and was 115tu:1 bj' Hetional Adrlines as = Division Chicf Filet,
f_.lled on.threc occasicns to pass a standard flizht tost given by a Cal
examiner,  This pilot‘wa—s_subsequently rencved fron. tho comps ﬁy Alrments

- Specifications Forms.,

-5 -



Tiscussion

During the hzaring held at Jacksenville following the acciden‘t.,,' -
discussirm v2s had concorning the adequacy of riaintenance faecili a,leq anzi
policies of Hational ;-Lir'li'nes. Whilc it was determined that its fa c111 tles
for  maintenance misht have been setisfactory, 1t was apparent that closcrr

attenticn should have bocn given bWy the company to its overhaul org mzatlou
anc its 1nspect1'\nr~l policies and that g;uater importanco should be aw‘:ta.cjhai
to ongine disasscmbly. The defect found within the sf)ring;‘—type Sealcla,mp

iich wags repoved ab Jacksenville could be atiributed to o previous ..dj‘_s.- o
asscribly and it is readily aprarent that such Jamawc as results in the -'ica'-gs,' '
of tensicn dn a soring clamp may be difficult to ascertain during suhscquent
inspecticns. Closc supcrvision is constantly required during cn'rine-tchr--
dem in order thot demope due to the u'se of 1r1pv-opnr todls or mishandling r'o:-“
narts be avoided, A

Installation of the hose and seal clamp invelves a preecedurc whith. -

- proporly requires the use of both hands and it is difficult to understanmd

why it should have been atiemoted urder coniiticons which necessita‘ted,;:*b_l‘i-e-g-‘" i
wuse of hand § flasnlights ond step-ledderss  Ingine maintenance standé verc
available to the maintononce porscomnel as were adeguate lighting ‘Jnlts and:ﬁ.
is ~poarent thuat gof lelmt carc was not exorcised in that these fac:i.ll‘bles
were not used,  Furthermore, optinmun safe cpurotion dictotes the -mci,ssrby

b}

of’ adeguate inspeoction of suchk instalisticns. The nost offcctive l!'.lSpLJCth

r -approval of -

bty

is- Urovl ded b} a scparste inspection asency rosponsihle

D

1

such maintensnce work before olersing aireraft Ffor schedulod operatich..

A

It is epmaront that the cheonge of rumwsys offected by the Bamana

il

Piver Tower porsonmsl proved confusing te Ceptain Stoix and that 1t -

isrupted his plans for sppreach to the fizid, However, ot the time the '

.




aircraft foacher'i thd station, sufficicpt altitude was still available for
the captain tb have exercisced greater caution in cstabli é—hiflg "is approach,
Onece cormitted to a landing s @ go=around would have mesnt operation 2t a
critical ﬁiargin rbl"'lrd_ues“ of the skill with which it was exccuted, and it
should have becn cbvious that the time for renewing his approach vies while
he still had 1500 feet altitude, However, the pilot chosc tc besin his
apprc-;ch at a moment whoen he was not complotcly preopared and as a2 result,
it was ncc.ossary to hurry the subscguent ianding proccdurcs., It must be
cenelduded, therefore, that the pilot, having had his criginel plan of approach
disrupted, and under the stress of an crergency situation, failced to initizte
an altcrnate appreach when arple tine vas ave.‘il&blc.
The subpscquent errers in tochnicue I’.‘éll@.ﬂ.-’c:d clnacly and ropidly.

Heving crowdoed his sppreach, it beeame necessory to usc f:x.ccssive. ilap for
o single~onrine londing and Caphain Steia unwiscly extended full fiap. Realiz—
irg that hc wes still ovorshooting -inr:l having then dccifj ed to go around, ho

ag furthecr 2t a qlsgmvant‘,_.,ct sirce he found hirmself at 2 low ~liitude vith
flap and gear fully extended. At least ninc sccends zre recessary for sear
r;:traction, and an even Jreater time nay have been noccessory because of single-
engine cperation. During th-e Zoaar ro ‘L.I'&Ctlun, even 1 tlie flop contrc-l
hardle is moved to the Mup" position, the retraction of the fiaps is retarded,
And, significsz htly, the flaps nre rotarded in ‘bheif nest disadvantagecus
pesiticn since the drag in the full down pesiticn is considerable. It is
cstimated that an additicnzl 20 to 25 seccnds would have been nec esSary under

single-cngine cperaticn for the fl= ap to retract to the 307 positien. During

this perioed the aireraft c:,‘.ﬂd nct have beon prevented fron losing =ltdtude,



1

. Hoving comdtted hizeelf te a rmissed appreach procodurce, Captaii;
Stoia ¢locted to retaj_n 305 of flope Under num_aZL concitions, with bc‘th‘ )
cngines cpuerating, such a cheidce rizht have been a wisc onc since it

would have permitied a nore gradual adjustmeﬁ't of attit . to conperisate -
for the loss of 1ift during flap retr-ac_jpion.’ Hoviever, under sing_le-eﬁginéj,
cperation, Captain Stols ‘*md nhc cheice but to retract the flap entir‘s;l;}r
since it is extrenely doubtful thet a2 so-around could have bheen :u:c:-'w':pl1 Sﬂad
under the emnd 1t1r"n" vinich edsted with the drag resulting from the 30”’
flap, Furthermore, reslizing the gravity of the situation, it is dirf.{‘:'_Lcu:{t:-
Lo understand why he negleche d to use maxinmun avezilable hersepover when .
first reaching the decisiwn to jo arcund, Iore than 100 horscpowo: wés .
evailable tc him bgyend theot used durip
nowicver, that a herriced -o;r-nrc-"ch placed hin at 2 serious disadvantaze
becousce the progudurcs rvf mich folloved requircd such ropic executicn ond .
the mbsequun’o decisions had to be formulated so quickly.

The tostinony of the flizht crow, the firdings of provious Eoe_rd

imvestizatdons into the Ywe provious Maticonal Airlines accidents, amd the . -

resulis of flight checks accemplished by Ci.l personncl subsequent to the - 0o

™

anond Wver accidont indierste laxity on the psrt of the company in its:

pilot training end f2ight check program, 4 lack of acguaintaonce among

pilot porsonnel with the characteristics of Ledestar aircraft was Ob‘SGWﬁﬂi;“-'
varticularly with respect to marginzl cperation. The offzct of flaps on

1

flisht characteristics wes not fully known by 211 Fotionsl pilots and

3 =

soeciflc detalls were complotely lasking in standardization, Such _bs.,ucs

of standardization of safe operating procedurss can only be ntirib l‘beu uD

an iradequate training progrom.  Howevor, the company has reported tho 'it ";;_

hes takon scotion in remedwring the situstion and in moking available Sﬁ_f‘flclen

irerait for a more vigorows vrogran in this respocte

- -



W ithourh corrcctiVe A dtiom V’EJ.S t*&ken by t.@ C]_V 1 Ler wnﬂetn,cs
A&minigbration-i‘nllrswin; the ac J. on‘b thx, f~v14 'ﬂnce ghum,a that 3 need

L

' fcr such E’ctlun ext. f‘teo prior oy t‘uﬁ tlr'le. Lﬁ statezwnt bJ' th" mhlef, Mr

' nCurrlC'" B“mch, Cu.&, to ‘bhe ci'fect tha., the \,onrany program ulructad 'toward

rmai nten mce o*‘ ol 1ot profi i ,ncy had bz,cr*"- v1“tu"=]1*r non—umsten‘b 1m10¢‘bns

the e—.b.smco of adgquatc i3 n:.von bctwecn CAk cperfztional inspect'or,s;,.. and -
" the. Kational fxii"],ine 5. Because of the q}‘orta“c oi‘ th:llflb pcrsmncl

‘during the wor, the C.id had not been able to give Suff'l01£.I‘t :Lttﬁntlon bo.

the training prcgrrm ol tho cc"“*a:my ox to prcv1gc qdwuat k,xar.ﬁn&tion of

thosc "11ﬁt5 dos.u;nmbed by the conpmv =8 check—p:l.lu,ts.

Findigis: .

Upon the basis of all availsble cvidence, the Board .finmds that:

le The pilots, airer=ft and co**rzmy wore properly certificated.
2e The opuraticn 1n\r01v11~~ ki 115‘11; frem Jacksonville to Miard,
Was in 'lcccr\lamoc with conps my' o =r'at1n,r_; specifications and the applicable

C_._V:Ll ;L:Lr Rg, ulr-b ns. o : 2

' 3., Faulty 111515’*17 Ttl(‘l’l of a xd g;ht en;*lm, puqv* rcd hcu.;mb upper

_h_ose and sesl clemp msulted in n tlon frm u]"l”-‘ Dush r*ﬁd houq ing 1.&!—1&1 )

f
o

e Tn onder to an ni'ﬁ PUSS &1& 'f:Lr.., and daome ,g'a, to thc, cnrlne, the =

pmot feathcred the I‘l"“ﬂ"( ench N "f“cé‘]_."ared on ong cncy anc‘ prep:i.rcd for

a singla—englne l"_nl_ahnb ﬂ'b the nc erust availabi = Tield

5. ¥While tho ~aireraft »m.s a .shf‘rt ¢st nce -from tpL Bonzna Rlver
Naval Adr Stetlcn, uhc, ’sow(‘r nc,rsonm:l c}“unge th d:.z;écti'éh-:;ef'landing -90-
de;"r-r,es 1*:1thou+ pr evi uus n"tlf'lc“‘t‘l on te the "lljrt

‘6._ in {.pproach to the fl"l(; was established too closc fer a safe

‘Exces'sixfe flaps ii‘ferc us ed for m ‘erergency, sn‘gle—en, ine. Ousr(‘ach

i mssam ,pla ca::h “I‘OCL&!I!‘G wWas 1n1t1ﬁtud in whi z::"1 30 f‘lan
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ren :,ilned exter:dag amrb the attonpted co-around.

9.. “mﬁm woalls b c he'f‘sepo,. zr as not uulllZerL...

16.— Thcm.rm t was nut ahle to naintain altitﬁdc du_rl;-ng.
oﬁ, and .:truck the "round apprmo.r*ately a ht!.lf-hllb bcvun ’che fj_eld.

11, ;ﬂ"l ad cc un te trhlmr— prosror had no‘a been maintained by the

rr:::ny for pl_._o’f, jos rscﬁht‘ala
'_m. :

- Probatlo Caus,e:'

L n ’t.hc bflolS cf the forercing the Borid detormines thot the
‘couse of tn:L.J QCCl\,knt was an excessivedy hurrisd
51n'f‘l e-—nn rinc anding ".'.nd thc fanlty cxccutic:‘n of a riissed Aapy

""he c uuc of un*lne na lfunctu. on wos i’:mltv lﬂS‘t“.ll tmn \,-i‘

: 'ponnc—ciin;,, "élar:zg,- A ccntr!_bumnu f“cthr tc tho

s --,:‘-‘thc-'-:ccmpan:gﬁ_-tc- mainté};in an nMequ :te trainin; progron for vi

“.

n

cand to Jl“"“‘«lﬂ.& the r:cik_itluu rc,qu_re\ for svech A progran,
B" THE CI‘JIL FEROI _»T 1C5 BDARD:

/gg_ Jomes M. Landis

,/s/‘ axﬂlee Branch

: /Sj Josh Lee

L‘i/ Gl 2rence i, Young'

- Rymny Viceeﬂh_aiman; did not take 'p'ai{t_in the decision.



SUFPLEVENT.L DATE

Invastwn:bion and Heordng .

The Atlanta office of the Civil Jcronsutics Board roccived notification

of the accident at 0315, October 11, 1%5, md the Board dmncdiately

initiated =n investigation in accordanes with Seetion 702 ('1) (2) of the

3

Civil leronautics iet of 1938, as amended, idr Safcty Investissters fron
the Boerdfs itlantn cffice arrived ot the sccna of the. acefdent at 0?1,5, N
| andd were jeined by cthor porsopnol C[—f the. Safety Purenu who .ass 1st . o} -1n thea-
investipatdon,
ch Board ordc,red a pub.h..c henring wiich was held m Jacksonv i"l Cy
Florma, October 22, 23, and 2k, 1945, »The Chief, Inveqtl_:“.tl ‘n DIVZLS'.')I’L,‘
Safety Puroan prc.s:r_c ef‘ ~nd a\,her nursamnel of the Safely ﬁurenu'stafi‘:*
‘participated, |
: J'Lir Carrior
Naticnal ﬁj_rlincs, Ince, 2 Florice f‘orprr: Aion vith hongd qu"Ltarq in
.j’acksnnvillc was ¢ .ur"tln;; as on “.11- ca rj.;:r -u;z}c_a'r a c,c:rtiificate ei"?""":
public c'oﬁvchi_enc\, c.nn_nccns&tj and ‘-.'m. gir c-:rrfi::r opLre tn ‘ck.r A_f*c ;iie-,.
rboth issucd pursumt to’, thé"Gi‘vii.i‘,.e:nn:ﬁt'icré‘_.‘:.c";t _{.';f "1938, 1s :r‘c dc.*..,.. - *.‘é.s» ,
-r‘r:ermf‘lc“te,s suthori zed ulm cmyqn; to cz:rirj;? pcrs fé, fﬂ E-.,I"tj ar%r‘ n:*:r.l |
~between varicus peints in t‘ze Jn:LN St{itefs, .iﬁcluf‘:ing?_ How York, 13- 1’«: ”ﬂl

Miari, Florida,”

x

¥ -"--é‘;‘h't Fersonnc;

w

Ca‘)taln Sax’um E.. SbOi:.-., {;c 31,. hak becr L‘;IG.C "CJL H,r t?:m C'“I’l'f}_ﬁ'y since
- June 20, .19112,‘ and h?u ,uccumatﬂd a G‘b“l rf 3 O 9 {*111‘5, of thh 2 532
'h't:m:"s were in gcckhee;_*f}-bO ﬂ'?l.l""!"-w"lt First fojf- er Willionm S B.Lcmel'?,ur._,

a“re 2b,, he 3 b\,c.n e**“lfy"*’. D}" ‘b CCI"""‘I.\J since March 59, 1aks, :Lmi had

‘accmulatw_ tot’u a: "219 hours, DJ. *nh_ch 363 hmr-s werc as co*a“l'

-SZ‘LDckhEGd 18-50 equlpnurt ' u"r Ge nevl‘.vo Purdy was St(m;?rdess-.,




" Both pilets viere vroperly cortificated for the flisht irnvolved, and - the
captain - was qualified for the rovte.

fL‘rcruft
-—“_—H

. The Lockheea Lmestar, "8-30 I‘:C 15555 was nromf-]gr corti flcpt'i'
It aii - flown . a total of 11,396 h_cur 5, with zhout 1267 hours vnco t"xe

last major overhaul. _It"was couirmpod’ with o Tr right R 1820 G—2O211 C:;.rclcna

: uoldes Wlth 11,4520 anfl 1, 908 I"Lurs, r=“slpe‘c'bivel vy Lor the left md rlb% i

_nah,;m:;sr‘.n\, LT and 298 rows, =respoctivcl;:, since the last JVCI‘hu'lll
Hamilten Stane: ard ¢3-_,—5” hyd rcmutlc prcpr" lers vicre installed, C*n -
-cherﬁ furn from F.:‘l(_,l"‘h, Ne u., the total uu_f;ht WE‘S v,1t1;1d Jpprc\vecll
h*l‘ts,"‘l"& the 10:—.@1 “as prcpcrly' dis—‘br:‘-‘buted-vd_th .‘re.s;sect to tho center ,

cravity.




