Progress of USS FRANK KNOX, An Al Hands' Evolution

U. S. NAVAL SHIP REPAIR FACILITY, YOKOSUKA, JAPAN
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++oAt the day of the first flesting test...

As this article is being written the KNOX
has baen successfully refloated in drydock #5
As I lock at the new amooth freshly painted
hull of the KNOX it is difficult to rocall
how she first appearsd to me ovar a year age
in Taiwan. In this article I shall give soms
of my thoughts and impressions about this
project with particular emphasis on the hull
repairs and the part played by Planning Dep-
partmant,
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.. +AT Kaohsivng, Taiwan,.,

After the KNOX was pulled free from Pratas
Reef she was towed to Kaohsiung, Taiwan. A
group of SRF officers flew down to mest  the
ship: CIR C,0, Mixon (former Repair Supt.) ,
ICDR B.F, Tibbitts, LT W.C. Toney (former C-
212), and LT J.J, Billington(former Ass't Re-
pair Supt,). After a short ride across Kaoh-
siung harbor in a Chingse tug I boarded the
KNOX which was moored alongside the Yokosuka
home-poried ship USS MARS (ARS-1), The KHNOX
was easily identifiable, Her sides wers strg-
aked with rust and oil., Closer inspaction re-
vealad thai her side plates were marred and
dented from the actions of the salvage craf:
and barges. Although it was evident that the
hard-pressed erew had made an attempt to ¢lzan
the ship prior to entering port much remained

to be done. Her main deck, passageways and
fantail were £illed with a mass of salvage
equipmeni: Hoses, comprassors, towing wires

and fittings, dimage control equipment, ete,
Ber gun mounts looked curiously strange until
I realized then that the gun barrsls were mis-
sing.

See what we bave done!

The USS FRANK KNOX returning to active status
on 19 November 1966. CAPT ). A. Obermeyer,
CO, SRF(Top, right) express his pleastre for the
accomplishment of this project,strongly empha-
sizes continued support to the Flest,and displays
the FRANK KNOX's plaque presented by DDR-742

ceaded to the bridge and
introduced myself to the CO, the ship left the
MARS and was maneuvered into position to en-
ter a floating drydock,

Although the KNOX is a 2,200-ten destroyer
the many fleaded spaces had loaded the ship
to almost 4,000 tons., fThe floating drydock
was just barely able to 14ift the ship., As the
dock's tanks were slowly emptied more and mom
of the damaged hull came into view,

Whara the sonar dome used to be was a Jjagg-
ed hole 20 feet on a side, Jagged fingers of

metal, twisted beams, foam and other debris ex-
tended out from her sides and down below  her
keel 1line, Her bow, sagging many inches below
her keel line, completely overtaxed and crush-
ed the kesl blocks forward of the sonar dome
areaa, The keal had hean pushed up as mich as
12 inches which cansed the side blocks to arack
and distort due to their unusually heavy load.
Her propeller blades had been almost complete-
1y chewed off by the coral,

The inspeciion of the interior of the ship
was necessarily brief, The most seversly dam-
aged aspaces wara atill full of water and foam
and could hot be enterad, The majority of the
ship's electronies equipment had been removed
from the ship while she was still on the raef,
This equipment was hundreds of mlles away sta-
ad aboard various ships., After diseugsing the
exient of the temporary repairs o be
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accog
plished in Kaohsiung with officials of the Chif—ﬁ
to

nese Navy Yard the inspection party returnsd
Yokosuka,

essDirection of the Secretary of Defenss,.,

Soon thereafter I was designated azs FRARK
ENOX Project Officer and Design Supt, This was
an apt combination since much of the early work
on the XKNOX was in the design area, At this
time it was not known if SRF would be assigned
the task of repairing the KNOX. Howevar CAPY
J.A. Obermeyer, C0, SRF directed that all Pog~
sible advance planning be accomplished, My
first task was to list the work to be accompli-
shed so that 2n overall time and monay eatimals
could be made, I proparad a list of the vari-
ous comperiments aboard the KNOX and the doma-
god machinery and equipment within them, ¢ -
230, Job Planning Branch, under the dirsciion
of T, KONISHI, made a shop-by-shop estimats of
the work required, C-240, Design Division, un-
der the guidance of T, IMAI, preparad a listof
the structural meterials reguired and ordered
the neeessary plans,

The KNOX arrived in Yokosuka on 27 Septembar
1965 and was soon decked in drydock #2, Repair
work had net been awthorized yet but wa were
fully occupled in removing the foam from  the
shipts compariments, Some ship-checking was
now posaible and the work estimates wera econ-
siderably refined, I added a growth factor to
the estimates prepared by C-230, and SRF offie
claly announeed that the total repair package
was astimated at 81,000 man-days, Today, al-
most 11 months later, the estimate is ast411
within 5% of that figure. fThe aceuracy of the
initial estimate is especially commendable be-
cause at the time the estimate was made the fem
ward firs room, forward engine room and all for
ward magazines were full of foam and could mot
he inapscted, Furthermore the najority of the
ship*s electronics equipment had not yot ariv-
od in Yokosuka and hadn't been inspacted, LT
V.E. Beach, Ass't Rapair Supt, (Electronics) ,
provided the electronics estimate; this esty -
mate is still aceurate to within 5%.

Bearing in mind SRF's outstanding raputation
the highast officers in the NHavy reconmended
that SRF repair the KNOZ, Finally, on 2 Novem=
baer 1965 the Secretary of Defense diracted SRF
to restore the FRANK xNOX,

+soThe over 20,000 man-days of work...

It was obvious that drydock #2 did not have
sufficient faciiities o allow the restoration
to commence. The cholce lay betwesn drydocks
#4 and #5; I advocated drydock #5 bacause the
crane facilities were more extensive. Since
drydock #5 is larger than #, it was felt by
some that it would be Batter to put ths KNOX
in #4 and so have the larger #5 dock available
for use by other ships, However LT T.E.Austn,
Docking Officer, pointed 1t out that any U,S,
Navy ship that could be docksd in #5 could al-
20 be docked in #4., If a carrier had to be
docksd we would have to use drydock #6 anyway.

The decision was made; as socn as the foamwes
removed the hull was patched temporarily and
the KNOX was set down in drydock #5.

During this period 1 was busy reviewing the
enormeus 1ist of discrepancies that had been oo
piled. SRF had been direciad to "raestore"the
EROX. Although the entire ship would not be
foverhauled” it wag obvious that ih many com-
parimenis more work would be accomplished than
is actually done in a regular shipyard over -
haul, I dirscted C-230 spacifically as kb what
diserepancles would be cerrected by SRF. fThe
new CO of the KNOX, ICGDR W,L, Reger, was ask-
ad if the ship's forece would agsume responsi=-
bility for accomplishing the remaining discre-

panelies, With very few exceptions this was
agread to, Since 1t was our desire to hawve
the KNOX in first class condition when s he

left Yokosuka it became obvious that wa could
not restrict ourselves to just those 3items
damaged during the grounding and/or sibseguerk
salvage operztions,

Some of the ship's equipment was in nesed of
repair befora the ship ran sground, In addi-
tion gome machinery required atiention solely
bacausa it would sit idle for so many months,
The best judge of these items was the Chief
Enginser of the KNOX. Throughout ths resior-
ation period I received over 200 work requasi
from the ghip; these were by-and-large apmov-
ed for SRF accomplishment. Thras separate of-
ficers have served as Chief Engineer of KNOX
during this periocd, Normally this might ba a
poor procedure but the officers in gquestion
have been of high caliber. I have not always
agreed with them but overall relations have
been very good., The officers in question wers

¢ LT Veith, LTJG Loy and tha present Ghief Eng-

ineer, LTJG D.R, Conley.

I vas able {o make a decision on the wvast
majority of the work in gquestion within a faw
weaks. O-230 was then faced with the monu-
mental task of writing job orders to cover the
over 80,000 men-days of work. At the same Hims
SRF was being callad upon to overhaul EST's
complete the LSSL program, complete the T CH
Moni tor/Gommandement program, overhaul AFDL -
10 and APL-5, eie, That clear and accurate
job orders were producad for all of the above
prograns 2s well as the KNOX i3 dus %o the
hard work and dedication of G.230, Despite
the urgings of CDR K.E. Phillips, former Plan-
ning Officer, and LCDR R.H. Roassman, Planning
and Estimating Supt, to take periodic leavs ,
$-230, from KONISHI on down remained at their
tasks, Up to this point, I as Project Officen,
had assumad many of the roles normally carri-

ed out by the Typs Desk Officer, C-212. As the
work progressed many shop reports and recomm -
endations ceme forth., The Typs Desk Officer R

LT Tenoy and his assistant H, IKEYA acted woon
these reports and issued job order revisions as
appropriate, If a decision of magnituds wag
required it was referred to the Projact Officern
Throughout the restoration shipts foree work
requests, OpTar jobs, and Shipdlis were handl-
ed by the Projeet Officer. It Proved to ba a
good working relationship. Since I am now both
KNOX Project Officer and G-212 a1l such deci-
sions came to ms,

+++To radesign the hull,.,

I should now like to discuss the problems as-
sociated with repairing the damaged hull of the
KHOX aince in many aspects it is one of the
most unusnal jobs ever accomplished by SRF,

Hhen the XNOX was originally constructed in
the U.8, in 1944 the majority of her hull pla-
tes and frames were riveted together. In the
years since, great advances have been made in
walding techniguea and almost all new warships
are of welded construetion, Indeed, thers are
vary few practising riveters at SRF today. I
therefore requested permission from BuShips to
Tedesign the hull of the KNOX to one of weldad
construction, BuShips places such confidencs
in SRF that within 24 hours I was phoned at
home from Washington and given permission to
proceed. We were not required to forward our
plans to BuShips for prior approval, and I was
meraly cautionsd to Pdo a good job.R

Undsr the direction of myself as Design Supk,
T. IMAI, Head Dasign Enginser and H, NOGAMI N
Naval Architecturs Branch Head, $-240 began
proparing the new plans. On firat glance you
might think that this would be a relatively sim
ple tagk. You might think that we conld use
the same plans and merely weld the piacas to-~
gether instead of riveting them, Sueh is not
the case, Plates are riveted togather by hav-
ing one plate overlap the other, Welding over-
lapped plates produces a rather poor Joint
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which can not be used in the middle &0% of the
ship, It was therefore necessary to chos nge
from a lapped plate construetion to a butt ed
plate construetion, Although this only requir-
ed "movine® the skin of the ship abeut 3/4 e
this was sufficlent to cause all of the plang
to be redesigned. Although ships are not bullt
to the close tolerances that watches are, er-
rors of 3/4 inch are not allowad; generallyst-
ruetural plans are drawn so as to ba accurate
within 1/64 inch, $ince adjoining plates were!
of different thicknesses it was necessary to
Fasten them in such a mannaer that the stressesi
in the ship's hull "flowed" smoothly from one
plate to the next, The original frames of the
ship had flanges on them so they could ba ri-
veted to the hull plates. Since the new framed!
wers to be welded to the hull platss these
flanges were unnecessary and were eliminated .
It was therefora important to Ysize™ the new
frames such that they still carried the gama
degree of load as the previous frames, Unless
wa were caraful it would have baen easy to in-
discriminately add frames and longitudinals mnd
therefore produce a ¥stronger® hull than befo
Such "sirength™ would have been misleading,You
can not strengthen one area of the hull with-
out having an effect on another, The ship can
be likened io an I-beam; the main deck is the
uppar flange, the sides are the web and +the
bottom plating is the lower flange, If we had
atrengthensd the lower flange of the ship we
would have caused a cordition to existin which
the uppsr flange (the main deck) wonld have
baen overstressed and could possibly fail,

Heedlesa 1o say under tha capable guldanceof
Mr. IMAT all of the above problems wers well
undarstood and such pitfalls avoided. Eventual-
1y 58 sets of hull structural plans were pre-
pared, When it is considered that the ship
Structuras Section of C-240 consists of only
5 members the magnitude of this accomplishment
can be appraeciated, N, TOMITA, Section Head,
A. ISHIDA and T, NEGISHI wera responsible for
praparing the majority of these plans. The ra-
maining members of this Section were kept auite,
busy in earrying out a¥l the many day -to - day
tagks that the Section raceivaed.

RADM W. H. Baumberger, COMBESCRUPAC,
praises the firmly established pertnership
between SRF and the KNOX.




