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Freaal .nn.lex. ru;;ee Bomﬂ tlaval bi.tnyaxd
Tos .- Chiaf, Burcru of Ehipe ,

- Subje uas ™0 I (waz); repm oz undcmmy vibra:ion :ﬂa!.a

Ro2y (@) 'nvsma iy :.m Ser- 345-378 0f 18 ‘.Dac xsm
~(b) DB Teport 1451 "Ehip Vibration” Dos 1950.

Loels (1) USS X0 Jna (z.m) B!w.ce 5730 03:1v3 of' 3 Jon 1942 o

- (2) LPH2 Vitvation Trial Data, Tsbie I o
(3) 1r2ad vihzetion Teicl Data, Hable IX -
(4) Lvh2 Vibration Trisl Data, Pigwred I through Iv "

. (5) Twial Gscillograph Regords (L) e!uwgh (Y (Otizimh) ,
(6) IPH2 Vibreifon Trial Résording Instrumon: Calibratien cuzva
“(¥) - 18H2 Ship's Force Obsarver Reports of Ubratfon - ., - -
(8) 1PR2 .nm mu log of Ship Opcrating Conditionn . - _ L

1. Vi.bration triale were e.ocductcd on the UBS INO JWA (L22) at gea max -
Son Diejo, Californin, on 10«ll Jamuccy 1962, in raspoma te and in goneral
aocovdanca with thae regoest of reforence (o). Displacement of tle vassel
et tisa of loaving port on 10 Jaruovy 1962 vig 15,901 tons. Correoponding
drafea wera 230<3" fod and 28'-57 alt, Dasigned fell load dicplacenent is
17,503 tons with o meon dyaft of 26%-1", Oigplacasent upon Taturn o port
on 12 Jaruary 1962 was 15,300 tons cormopording o deafes of 227.10" fud
ard 24°-0" agft, Sc3 otate and wind cobditions wexe nild Ghwoushout tha
trials, ZThe trials woTe coozdinated by & reptescnt.a: iva from “cuaf' Sound .
Newal Safpyord. Tho ships force eatablichod foyozadlo operating conditions
and pwovided pcesonnel to visuelly observe vﬂ:zaeion conditions throughout
tho ¢hip. Recotding inotrumonts and techaieal coslstanas were provided by
porsonmnal frem long Beach Raval Shipyexd., Obpporvers wan presont fren
Elilladelphia Naval Chipyerd. ney ptcvidcd aas!.atxmce du:tug :he tr:lals
atd oflexed helpﬁul ensgeccs.onn .

o the t:ms vore canﬂnec«! fa t.m phasea. mring tha Sivee phase,
‘10 Jonwary, chip cpezds wera incrensed -Swem SO propaller chaft RIM (SREY)

to 117 5o02 12 dncremcnts of 10 BREM, Transverse and vertiecal transducers
wiTe meuated or tha starn choek, main ‘deck, sewxyiine, CLC Typa 4.1024%
valogity nateras vate used in conjunctions with a Drush dual chammol oscilloe
pzaph, UK XX, as tha basie zecouling system., Kecords from those trancduygers
ware obiained at e2ch otabilized spood increment $n freo route ghsad &ad
than under conditions of 35° right crd left ruddar for a 360° turn {u each

- direction, In sddition, au obsexver chocked wain propulsion components

with an Atkania posrtable vibration vesorder to determinae 1f zosorant cone
ditions devaloped during any of these ohip opexctions. Duriag this phase,
algo, ship's forca obsesrvers verg instructed to record itehs and avaey
of maxtors vibration througlnuc the ship. ©Bneclosura (1) cutlines the
__opacactons duunz :!m phana of clo crtaze and pusmarizos :lnocmct:zonn t
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‘S.L Busing tha sacoﬁi p’*.ésa el d t:ie teiala, 11 J&mﬁ*y. ko chi.p was

- popitioes on propnision was
. cnidships (over bulikbead as fuows 63), at the bou ghock (01 datal zo'nm:d).
© at the bega of the unaot at 06 !.cml, at sulected positions in the medical
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the ah&p‘l fores obeowe:s. Mru.cioml tuptructions wero g,ivon o"ally
o conZeroude, ¢0 ehip dopartmant healy eod che_m: vepresontativas,

opovated steadily st 117 SRPM, nominal. Turns wara also mode st Chis
spcrd a0 neqeested by the trial cosydinstor. Within the tine availgble
nanourenzath wera obtalned vith iz Brush roconding systim ot s2leated
fxoxgy congonontd,; ga the raln &eok near

spacas, ond on tha iio. L {deck elge) almﬂtor. ha laCtewr chooh vov nade

at 110 siEX aznzn rasedmm e!.cwuo: vf.h"nts.ou h:sa teen rcpm:wt at cnu .
‘ eposd. o T , ' p? i}
&, Berultn of maswemucs at tho mrn chock duzing epacd butld-up ?"‘

a2c given fn Teblo I, cnclogure (2).
Figuces T thyocush IV, enclosure (4).

$his data has becn plotd ca
Although wvanious components are

prooens, eapacinlly durdng turns, tha major cogponents of intawost are

a¢ propsllies blade Sreguency, fourth ordes. o sma.
ghaft opeed varied semstbat Leom uwondnal 0ottlngs,

Stuca propslies.
aneceially during

turns, ‘the data #5 ploited on Figuras X thwaugh T u*th saeonded C2Y &

ag ohoeison wathey than nomtnal 0T

quaviepeaho and ere 21l doudla cmli.cudn.

for eddicional review, 1f éesired,

_ Amutudns givea ave, in genoral,
Cuiginal rvecerds saxoc fernished
(¢5] tbmgh {20) of enclogure (3).

Ingtouuens calibwation (ehther l'.hsnncl) 1s siven So enclecuza (6),

Chart

. slight zico couxd b2 due, licwowver, to-cromly $a the ﬂ"pc‘.‘ﬁm‘lt&l cones - -
Poring tho apced inovenso fraz astera to full 1

. a8 about 6,2 CP8; cormponding to & fourth ordar ot 92 SREM, which dlgo

peper specd vaa 8 im/eec for olow (s) ope:cs.ion, 25 wm/frian for uedlum (m). '
and 125 en/ses for fast (ﬁ). : o ) .

S. Ivaluativa of thecd dats s.udzcateu that cbm is o dotioite mu :
rceonones condition at spceds 50 SHEM apd choves A ‘slight posk ie avident
in both tha vortlcal and tyansvcroe dirastions at chbout 90 RN, - This

ditions oy ship Xosponsa.
powcr ehead there wore & £50 cycles of vibdvatica et ivoraaped emplitnda -

aight indicato s rcoonant gondition, Still, such amplitude iroreasas
aleo occurmd at othor tpecda during this Baild.up but sra not vofiected

" 4n the cuorve £07 dricvemsstel spocls,

prusem:. 40 of %o gorious consequUEnods

In any awert, tha ressna

nze, ift

Vitzation I8 nild in frea woiite -

up t0 10V EXSN.  XdGwe 166 TR, uw..cs Incrance €O & maximm of v
21 nilw 2n tlm welsisald &uwcm &332 '£O & fuch Zaller dpgres da tha e

teanavegee dicesticn, It eppenws Lhag a Luld resonaose 48 ap rodshiag . .
i ehe Pertival Mrocehon ab full Apeed, Dells nd belihcads &n ercas |

:ltrcughomt the ship feughed te daeh the £2ureh oxdar axgivation.and, o

weienrily o ths aftor suct of the wiszal, &0 Bhs Bigher Scenuency - L b

. cougoriante which ove prenest fw the wale fc®™w., Most difffcslty from . ‘ 'E

szehs ¥iSrsion 4o cperiuced 20 the soSlesl tpses viare it 2a ditfiouls
to wte- a.m! ;cttcn Lach dm:tc- oo i.‘e..dtug . aumo,opa unler ‘full

V.
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pover coditionn, In oddition, the ratlfcy of jofuwdy bulkbends, cquipe
momt, .end watcriol etaved An metal cabinets enaue distraeting nsice
condicton throtwntout these epaces. S : :
6, Duniag turss, tosh tha vovticad ond tansvarse fourikh czdet vibradinn
levnls oro paterdslly Inerescads Tieasion do puasvally srostost ab thoe
cbars of a surm. nh Yowola day, bovgogy, olton centinus plrsushoey the
topr o rolovelsy adtor Sue dmiednl levals Ravg pouavbst feeayal.  Zhip
wilpetion bHbalar 20 ool endfony Juvioy suren, ¥howe fo soroddopsbls
wazdotion & eho oplivcdoe of Cha aunedeponks,  Anprveniatage Liulss of
Lo vaeintions azo dunim o3 Jonhied Llnes on ¥lgersy IR nnd e uiglow
srg (6Y. %ha {nll lins &n thooa obwval gEToannett an aapoardiote waan
botaviors  Io io guite evidens frca who data Chas widrabtlon dupdles otas
fo 2. fouaed vikpation at propeller blode freguoney and docs noy luvolyve
& Ml wasoniuco, Sucifetisn nrews dnevcnce rathir wnlfosnly vith ayond
By vavy 0tk iffowent toanuiont hydyedyunnde Slew coviitlious ac gha
puopellor with cogh dnddvidond Comm. ' -

-

7o Inoafliziont eirs oo avasilablo duclng the gecond phoee of tha txials
con 11 Jonsony o opuzats o ship ond dnvestigate tha mony $roms Toportad
to b0 vibzasing by ths chip's fores, 4 curoory reviey of roports whish

were eubnisted appesved to coniirm the dopredsfon that local sctructuzaa
iz the sftor pawt of the voesol xesponded to both propellic: blade (zofw
- tation and highor frequoncy viboetion componcanto at epacds abowve 100 E0FM,
The forward acd nldship avceo of the chip appeurad quite fras of vibzotion
~during oteady ecutce at all spesds but tespunded gengzally to propoiler
blede excitntion duzing tho turaa, Thie rocponus vasles vith lecazion
but 49 tho manfoum u the island stracturs and on ths forsuast. Negorte
of vidbration culmictced by ship's fores ave furuished as enclomuva (7).
¥cagurerent offorts vera confinod, as proviocusly dwdizetcd, to the wsin
deck (cenxerling amidohips), Eho bow (at OL lovel), tha falrud struotuca
.8t 06 levsl, the doch odga elovator, sad at roprascatative deel axeas in
“ths medical spaces. -Sines fmll recoramco vav 'wot cuporicnced ot Jover .
~ speeds, the favestipation on tha scccnd dey was conlined (exoopt for the
. dook edge elevator) to foll power opovation ok’ 117 nomical Si#id, Fur'ther
check of tlio vibration levels of wain propuloion units at fuil powar wme
uade, espocially the condencer 8.0, fuvqko piping and conncstiony, -

.. 8 [Table I, enclosure (3), gives the wcsults of the sosond phase fuventis

- gation, Significent vibzation on propulsion maehivery compcasnts during
straight ahoad free routo ship oporation s dun tho fora and cft Airection
acd %o at propeller dlade fregucncy, This s a forcod vilration condiston

. $n valch tha forcing freguensy (us full powar) 4s peaavhat beler
the pyotan natural frequancy. Hevsuvctents pravicuely obtalfasd during duck
triale of the vescel indicate a propulsion systen Natural froquency betwesn

5 . S ; P '
. . N : ' ’
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... AS choua by woeond (28), amplicudon of tha fore and afe vibrgtion gid ot
' mte"mu; aatanua t’ul‘ﬂlg a ka:d curn to ct.:n.bca:d.

i T A e g s

cpwa icns, Luwing o hezd piche tuzn tha trapeverse matitm at the intake

 cut of phaos, bovavez, and "oy thczaﬂom L ae-uaivo'agr_:esa the pipa.

.' 1.0. vabzacicm levels at r.ha ain deck. contorl ua, ovor bulkhead 63 uore

© of the turn ond then damped out to a8 wigligible sscunt, The traasverne .

A ST I AT ST e S A TP INSY  STTSe g FA M Slert t  man

.. s Co <27a/2?5}
. S uvlaoeo

10 avd 11 €78, ‘Eim ratio of muiwem fou refng quumcy to tho matural
foequoney 4o therofong abvut 0,75 Taln sivad & winfeen tzanuniopibility
uf at lonst 2.0 ef f£21% potees, This sndlcaton tho poszibility ‘'of afgni.
- fleavs Sotea caoplificanicn thyeughout tho propulsion systaw, Tha volativa
eotlon batisen tixe Suzbins Eﬁun&aeicn acd the rolection goar fegadaticn,
clusad foens records (29) end (34), 4o obout 15 wlls doyble amplituda.(D.A,).

9. Duzfay ths £zt Gen toful oﬁ eho eh*p £ r.he .%ipym, Inraa vﬂm:t:ory
cotion wes wonoriencad asross the £lemible aauplivg which conpasts the
maia eond emw 8., 4ntake piro with tha ven chost valve, Following that
telal, thoeo stifizeaton trackers weve idnstelled woromu the coupling to
;;;mm_e,adé tienal cam:csre. ad.it:idam fiangere wera Instelled oo the

Sgbe p&m.. gzd fovo ond aft trzuces webg fuotnlled fuop the efter aud.

ma curdonsey to tho reduction gedin' Soundation, AL of theoe madle .
ﬂcm:!.ono usra npgroved by Westinghoute Blcetrie Curporation coutrestors -
for the main propulslcs plans. Some effore w=i3 thevelors espemdad during
the sesond phase of this vibrotion trisl to fmvastigato prosuutly existisg '
corditdono ct thig }.ccaei»n. Baving otralget ahsad cperatices et Ssil "
psuer & rolative votion of 34 wmils D.A, was naasored (recoxd 31) in the
axlal direction (5iA) oevosa tho €icmidle ccupliug,  Tais covdition tew
zalned the cond Guwingthe hazd wipht turz (rocaxd 32). A relativae wstion
(210 at pvopsller dicdn fregnaney) of 8 em DA, ves woszurad fa the
trancvorce dirdstion duting tha tuxa,  Absolute fore end ait motion at
“the flemible conpling end of tha futokd plps wae sbwud 41 mils D,A. Ade
a0in%c moZion o2 tha intaks pipa coupling £langa at Lhe condenser ead |
vas 33 mila D.A. (ceoovd 30). The foxo eod eft roletive motion BQross
tho $atake pipe was henco about 8 mils DA, Curdng otraiphz shead

pipe £langon vad oleo meacuved (Pead:d 33), Under this cordition the  ° E
mot:iea at the condmuoer end of the pipo was abcu equally divided betvem
fourth and cheut eighth cxder (Lo clinft BIY) crpencuts. Tha efghth ordes
coponent wao attanunted ebsut one half ovex t’m pipe vhila Che fourth
otdor qompernent vac redused only eliphtly. It Xs diSficule to detarains
tha volativa wotion acxcas the pipe Sovn the reoord obtalned but, 4a
‘genearal, it appeero thes the foarth crdow vibratiors at efthor and wye |
fu phuse and exe cubtractiva. Tho oighth order componsuts appcar o be

low (rccords 3§ acd 36). For otraight courss oporetion a verticel viboation
at pmam: blade frequoncy of 5 wils D.A. was mcagurcd. Transverso vib- ~
ration undex this ‘condition was negligibla, Darisg a havd tuze to postk, ‘
the fourth order vertical xemalined st about 3 vils duving the £irst paxk

vidration !.ucreaced $o about 4 aﬂ.- D.A. at propeller blndo ﬁraquency. i

———— e~
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N, Meplitedos o tho boy of the chipys D1 lovel oa Loy ohivek, woere
someitut leos ¢hoa found a¢ the storn {vopoxds 87 and 38), - Fvecuceay,

agais, woo prinerily fourth owder o pucpeller 880, T vibrasion

uave form vee esoeatiully frea of oho bLighay Fuoquency eogmponontn
Foaad at o storn, Coaniderable incrence dy amplitudo In tha transe
veree divzatian was pastuved duziug @ hord Purn to poTt, The poab '

lovel of woreical vibration zenained euswndially the eano during tha -
tuzn Dyt chewe was wora wariation in amplituds thin devivg the straight -

QUUrEe Xiun,

12, wolitedos fa toy of cha mast, “(!'s"'!.‘cva!.. £za‘ua 3, weta ﬁm' dn:ms
pizotsht sovvoa operation et fall povar (vasurd 39) ead vibzation was ab

propoailer Llade Sroquensy end frce frop Bighor freguency CuspoRInlo,

" fupl{tudn uns greateot dn the twanowerse dirsetion. During ¢ hezd left

oo (zesord 40) the fouxeh order deublo swplitude in thn trovoviree |
Giveation inczocosd £0 27 milo BeA. Tho covresyunding veytieal double
‘srplitedo was 13 mila, Vibrztion wes oboorved in tiyg w2st during the
tura ot vibzasion moosurements wers not made, - Tha motion wag sczowhal
cemplon Bus appeaned $0 be greatost 4n tha transvowse divection, with a
podsl podnt epprouinitaly Gnlf vay up, the pest fxca the 07 levols. the
top 6f tha naot vas vibrarlng at high applicudos. Although additfonal -

 braces ked previcdsly Seon inzselled ou elesizonis Inptallations at

tha 06 lovel, vilzation on these ecomponcpto was ctill obacwved durdng:
o tuTRS, e IR ' : ’

13, Limitcd tins prevessed wida coveraga of desk and bulktiued vibtretion

in tha nicdical epnoes, . Eerrmromonts wera takaa at the £oos of the X-xay
paciing (zeereds &1 and 42) cn e2ay wachitico eompongnts (wecord A1),
and ot tho foot of ons opavating table (recurda 63 and 4b). Haxdmun
cuplidudes on tha dosk av tho Xeray machine, ia vortical dizeetion, at -
propellor blade frogueney wes 34 mils, . Fluoroscope suppord wes secaved
- to peavans Janagee Vibration at tha opozating tabls wus not 48 sovere

' g8 at tho U-xqy msehino, byt was atill of sufficiamt mappitedo’ to handie

cop wozhk and was considared objecticanble at fwll powar exd durlag tuxna,
Tacre was gonesal vibsation of desks sadl bulihéads throughout the medical

' 8p3Cas, '

14, An actenpt was made to deternine £€ 35° sudder waé roquived to fnfucs
tita high levals of vibmatfon durfag turnd. Ivstzurcnto waze Teeinstalled
at the aZemv obock, osin dack, caatoriine, ovd kuxes eore wada to pert

. with 15° ond 10° xudder sngles. Tho tnea with 18" zuddar sngle greduced

eoplitadon about tha samo a3 whth 35° ruldas, The teen wizh 10° radder
coplo ,pto*.lgcoi arpiitudes sowavhat leen then with highsr pudder aagles,

13. msmmnéo'-:werqtnm on the !ci'wa:d, catheazd cotuot of the deok
edpe elevator at & noninal spozd of 110 SREM (vecords 48 and 49)s 2hs
elavator wap at tha. £light deck level.’ A moxium of 70 ails D.A, vertieal,
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G, %t 40 coneluded ehat vibrasien ievels ovg zcmer..xny ceexplible
éuzing osuudl z,ha eixacd operation 04 tho vassSel up o spocds of 100 s
£z this ablp vion .f;m"'acad et o dicplacancnz of 2,002 tons under E1Y
£ull load Qisplacenzoe. Above that spoed, loesl giXusturel rasavona
vrsars througheut the aficer pawt of tho ohip vith a masiien necoazed
duable suplitedio vibrution of 21 nils, not oaly to fourth order,
oronollar blods focguoncy, excicacion but ¢o the bighor Incquaney

Cesrasveatn 494 72ed b7 projoller and hydeadynzuls eeulon. Yho scopo
ol this mccy vas rop pufficdsutly broad €9 olobllifvh any information

on tha rodos 0f videnticn of tho Kulle Vilwasion levels duwring turns

Ligvenne enite vanidly chova $0 AN énd beoumo wanimm 88 full powste

Crestodd ntapense oceurs in tho island eskuciturs and on the fowenast,
Thowa 48 15 tils folaziva wotion covosdo tie woduction gons Casa to the
gurbing foundaston end be»s:‘zeu othar gomporends whicl muy Lo eenniny
bigd lovels of ofvicn Toversal. Thore swpasred ta be ro chrosmel
voloe in godve ox ofhor eox poueuta wvogociated with ¢he v!.c; xion.

7. Iz do baucvul thaz ths l.ish vi.b"nui.on c:zciting. Eozcau dt..ﬂns the T

iw:xza 1s cavsced by the large wnhaladce fn propellor Llede fosecs frow

tha diffarential in water volo..ity introduced ot the pl&m 02 the pro= .

pnue. bladen vhen the ruddar 4o 1 c\-ar.

18. With veapee?  to pcnez:ax mn vzbra.czcn it ig noi:e.-i that tha

- vk wzapiea triols wevs limiged in seope &3 to fastremantution for a

ecnplake hmz sucvey and thal measurerents wore oaly eaken'with theg -

' ."nui.p at avolliable dioplozement. X is aloo uoged that vihration
emplicudas rewor ) under the above conditloun o thy atern chock wize

s sunioyn of 21 oils double arplituds whaa opesesing ok full pover. .
Rofecrenss (b) iddientcs that no otandouncs of comparicea fov meespieble
vivuagione hsve bocu optadbilolicd bul focluden o chort wirieh wao :
devoloped {ran il vilzatica measurersnts on noval vessels ot Bostoh
Faval Shfpyand, - Covporicon of wrasupascste takon oa LWH2 with this
chart at foll power ¥aoge fzom “eolusadle” to "noa goed” at stern cm’-

Pavicw of vib“acinn datc cvatlable on the Ma:izzn,a Comaicaion Yaxiner®

typa ship vhich u siatlar ¢o cnd wes used as the basie deszan fop
dzvoloping tha USS THD JRIA (LPH2) indicatss that chis elacs of ship
hns a vibrazion cmplitudeo on the stata of 25 wils double at 110 shalt
togus with @ four bladed propollor. Vibdration charackeristics of
this ohip wero veposted @s varying with Gifferact loadipg condltlond
aad in gonoral weve considered 82 baing alwsst complately vibvetion
£rca. In vicwy of tho foregoing no recozmonlitivnm are inclnded gov
$rzediato coxrective action. Rovicw will b2 wade of fters reported

as vibrating excodsively and will ba stiffneed ped coxzested ot requixed

duping tho post shakedewa eveilodility,’ Shippard porsonuel vwill be
prosent at fimal accoptonee t;r:.als &0 revte-: {tcomn and p“apate plans
fozr corractive actiom. ‘

v
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sx e vy 1o
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. .,Copy toy (l.asa encls (D, *)

R

R ’ ) . S {270/ Liliy

S LYR2/9583
Coe S | -23259

10, X2 it As com&dand thst :.:a,,ali.tu..aé ‘af ’dr-dcian teeozded above
* aza pot acecptabdla, it is rooomacaded thae wove detailed dnfoxmation

on sha vidration chnrocteriotics of this ship be odzajned uwith ths
viey of possibla scleaticn of a move suleable murdher of propalier

 bladoa to vedues tue emplitudas of vibvation exparienced at the stern.

Thare is soxa indicanion from drta ohzained that a thrae bladed proe
pellor miy reduss the amplitudes exparicbecd but fa vicw of limised
cvexall tmowledpe of the elaptic curve for. tha whole lauz,ch of tha.
odip 1t i3 not rasvcaended that chis be tried uotfl moze data io
cbtained. It 1s suggeoted that David Taylox Model Basm chtesn ‘
complete vibration data on the phip during tha Burzdu ok Shipa pere
formuned . and spocial twiale schedsled: in April 1862, It Is ocupgosted
that thece triala Yo cenducted in licn of the Fual Zcontry aud loat
Balarnee ¢rials stnco sinflar complete trisle with salibrated mators
weo condueted by this Shipyard durmg Froiiminasy Acceptance Triab,

“20. Date obizained on turbina ‘and reduction gear vidbration as ceported
 4v pavagraph 8 will ba furniched Westinghouea Blectric dovporation with'

8 request foz their commewt, Sinca :ho instailaefor {0 che eama 23

“enfoting installationg On the Narinor type chips, it 43 awpoected that

they will have corvice data to asoist in evaluatiecg the efiest, 1€ a2vye

6y (M, (B))
€O YSS INO JIMA (LEH2)

‘CLRPHIDPAC

CRIPHIBPAC, CART Foater

NAVGRIPYDFUYIA : S e
HAVRIIYBLEBAGY R . D.KELA

pmB o - "By directin

RAVSUIFYDIRER Cowwfﬂo. 25, m.
zt.a. 247, 2L C
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IR T ST IR .!u e X ﬂ
‘ USS KEARSARGE (cvssa) cvsas« 800-275-35 2-20-62
B RELEAGY W0 SREDRY ) SUFBIVIOR P W
Dc N C' :_h‘fts J' Ma Wﬂtlon 9231

o - ' o SiEk DIV 05 DR
A USS KEARSARGE (CVS33) I

‘No's. 1 and 2, 400 Cycle, Motor ‘Generator Sete; vibratibn of

. Ref: - (&) Ship's koxk Benuest 344-61-R
(b) MIL STD 167

. 1. Vibration messuremsuts vera wade on the No. 1 end Ko, 2, 400 Cycle, Motor
Gengrator srig, &< requasted by refevence (a). Vibration measurements vere
made only #r: ro-~ledd operstlion of the generators. The meximum vibrdtion at
the beariry rousings uas 2.25% mils double emplitude (DA) on the No. 1 motor

- generator, -nd 2.9 wils DA ¢n the Io. 2 nwtor gemeretor. The allowsable
suplitude fow & 35:% RPR woinr generator 48 1.5 mile DA, see reference (b).

2. Since vibyztien o F both mvitor benervtor sete 18 slightly sbove the allow-
eble amplitvdes =3 zgecified by reference {b), and in view of the ship's
report of bzaring failuresr in the past, the following recommendations are

- made:
a. Both rmolor gruerrtor pets ke talkshn to the Shop for repairs, including
balencing spd Browing weplecenant.

b. Pori, wotor sstevater sets shall he opmiated on a soft pad in the Shop
( prior io wepeiv, otify Soda 275 so vidbration uweasurenents can be taken,

¢, Loth povor ginnvatoer rzia po 6ianomicglly balenced to a precision
balaxpce oF lnes i
Rotifiy Onde: #72 ¢o wibacticw vassuresents can be teken.

d. EKesovno Che rofox peruyacor fets oo the shin, using Fabreeka Pads
a8 pzr OVIL USS GUiRRATY ¥isn ¥, 2, File ¥o. 4128, Houify Code 275 so
vibreation o tuycuwents cunn B2 teken. :

e. Frovicde electricel bBonding, es required.

o x By T

E. Co MIDDLETON
* Head, Test Branch

. %;s/zz»,v (B 20.1)

& T4 resicyel vibretion, see MIL SPEC MIL-M-17059.

275(3), 270, 44,2./2.(:) 233, '
(é W7 275 1 290 | Z1Z 'ﬁ_‘ﬁ'z
g

L » T
e T R P




. o B -
$LND-05S 'ﬂxi /34 (Pf.v Gk O “.5 0‘?’”&“ ﬁa o O )

TS T TTBOG A, T ] = ‘
il USS ICONDERC G §UVill) | OVALA-D00~275+1 28 Pebrusry 1962
W G M TTTTTT TT RR D i “STPERVESOR T W :
0 % L. 4. Tefts J. M. Wetsen | 9231

-

R T eIV, Ja6 SR
U35 TICONDEROGA {CVAI4) L 16620-8001-01  peg

Vibraticn of 8Shiz"s Sarvice Generstors; report of investigationm

Tef: (2) PSNS Test Memo No. T-23293
{b) Ship's Work Re:swuest No. 287-62-E
{c) MIL-STD-167

1 Refzrence (&) recuestes a vibration investigation of No's, 1, 3, end & ship's
cervise genevators. This investipsticn ves sccomplished,while the ship was
undeyway from Bemgor to the Shipyewd,on 24 Februsrvy 1952. The ship requested
that a vibretion check of the Mo. 2 generstor slso be mede. A check of the

Ho. 7 generator was made, concurrantly, with the checks nade on the No's. 1, 3, and &

grnevetors.  Gererator loal vwas chemged by shifting ship's load between gensvators.

2. Virretion measurements vere mide it the end of the exciter, snd or. the founde-~
tlon helow the exciter. Iu all csges, vibration frequemcy wes first order to

the generator RPM. The am:litude:s of vibration sre given below, in mils double
cmplitude {DA),

GEMNERATOR
, ! 2 3 4
_(_isetion of Vibration Juleed+0 %0 100 | 0 5 100 | 0 50 100 [0 50 100
Verticel iGenerator) ‘ 2172 1 3 4 4 i & 3 1.5 6
ItansvercedGererator) 2 2 2 10 10 10 [i4 1% 10 5 5
Lopgitudinal Cererators 1/21 1 2 2 3 2 2 1 1 4
Vertilcel{Foundat fomn) 1 Y 1.5} 4 35 ¢ 6 5 3/4 2 3
Irensvetse (Foundat Lony 33 4 5 5 4 6 6 6 1.5 4
Longitedinal (Foundat ion) 0 i 1.5}l 2 1 1 i1/2 1.5 3/4 1 1

Hecsvcemsute were zleo taken co the fud turbine bearing and on the reduction
seor vese.  In all est conditionwm. these emplitudes vere less than. 1 mil DA.

The cbove mesgurements indicars the following:

¥
.

- &, T%he vibretion on the Wo. 1 generator is only slightly zbove the allowable
level of 1.4 mil DA, refecencs ig)

~ k. Vibraticn on the turbice znod waduction gears ic within the zllowsable
1.4 wils DA, reference {¢).

% "! 275(3), 270, 24k, 212" & 5 ). 810, coan(s) 5320 57, 36, 350w
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() ¢ Plam, Bapt, g:) 2 GVALG=B00=275~1
e 28 Yebruary 702

" ¢, Vibragion om tha exciter om Generstora 2, 3, and 4 is excessive.
Thers axe imdicaticns of misalignment end/or unbalamce.

4, It is recaumanded that the aligonant of the Ro's. 2, 3, snd 4 ebip’s
service geperators® conponents ba checked, and that the cxc!.tero be balanced
to bring ths vibration amplitude to within 1,4 mila DA, as specified by
referance {¢).

5. A high frequency noiss, excessive in level, vas emitted from the reduction
sears of Gemeratore I, 3, and 4 when the genarators were operatisg under full
1ead This ooise docrund as load ves decressed until it was not discermable
above other moises during oo-load opexatiom of the generators, The same noise

vas amitted from set Wo. 2, but did mot seem excessive. Xt 1s belisved that
hi 8 noise may bs caused by misaligoment , exceuive wear, or hobbing error

cit the mein piniom, or lubricating pump gurlo "It is recommended thet produc-
t:icm work .imelude opening and imspecting ths gear units for Gemerators 1, 3,
end 4, smd correcting any deficiencies foumd.

6. It is requested that Oado 273 de hformd when these gmntoru are
ready. for opsration, following r~ ..k, A check of vibration will thes be
meade to determipe the effect iveness of corrective sction, and gear noise will
he more fully imvestigated by instrument methods if excessive noise persista.

do Z‘w&&%r’cf

. ¢, MIDDLETON
Head, Test Bramch

) : %, «
A//{ Ef'f/%”‘:p \""z <, SHES éGeN have BG""IEMIO\/C/I’ANA
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Tibration of Ship Service Generator No. 3; report of investigation
ke?: {e) MIL~-STD-L6T

L. Vibration measurements on Ship Service Generator No. 3 were requested by Shop 38.
Trese mecsurenents vere taken on 3 April 1962, with generator loeds of OZSO% and 100%.

2. Vibration measurements were mode ait tle end of the exciter, on the redustion geax
cage, and at the end of the turbine. In all cagses the vibration frequency wvas first
ordsr ta the gererator RFM and ampiitudes did not vary with loed. The amplitudes of
vitration zre given below, in mils double amplitulde (D.A.)

FHyraetion of Vibration Location of leasurewents
Exciter Reduction Gear Turbins

Vertical : 3 2 ' 1
Trausverse 3 2 2

3. The penimm allovable vibretion at besving housings of this generator 4s 3.5 mils
(D.4.) on stated in reference (a). Although the 3.0 mils recorded on the exciter is
& otordzrlire cage, the wnit is considered acceptahle, It is reconmended however, that
& nore pracise balance of generator and exciter be obilelned dwring the next shop

;:(, “1xbility of these wnits.

& Tl

E. C. MIDDLETON
AvEred, Test Branch

e —— i R et Ak g &

-:;-;.vw“L 275(2) ,270, S8, SHOP 38, 213 )23y S

L= 1273 270 T2 T TAhE 12534 3 &31@4+zz§:
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% - Eguy .zm. Athvortohip 6.5 2 14 . 1 65 3.510 3.5 5 7 2 3,51

.7 3 : , DT

T - - L L GuB3s/sAN0

e - | . 27 APR186Z

S amammo N X L
From: Ccmnm!er, Puget souzd Liaval ghi;,yaya o . | (

)

o Ton . Coumander, Naval Alr Force
U. 8, Pacific Fleot. ;
U, 8. Naval Alr Station
" Ban Piego 35, cauﬁornw

e o Bubj:“ U8 KEARSARCE (GVB33). Vib!aum Sumy of sm-a Fief;fovm;

"report of

Boft (s) COMAVATBPAC map 3102332 Maw | |
{b) Bpacificauon HL-STD 167, Shtpboard Vib:‘ation _

1. A vibration ourvey of the SPN-G redar platform on T29 FRARSARCE (cva:s) o
wes roguastnd by reforence (a) « The cuxvey use sccomplished duriny che :
_80‘5 £ull powst run of the INEURV trials on 9 end 10 Ar!.l A%62. -

2. YVidzation of the SEN-3 p‘aefom ues msaeared at eb.e jonction of
trohsverse and longitudinal stiffening, on ‘the underside of the vlatforn,
-about one foot aft of the entomne center. Mesouramcats vere sldo mede
o the islend gtructure at the attackzent of SEN-8 platform loagitudinals,
ard u:izbin the 88N-12 redsr room, freae 106, stazbosrd side, at !:ne junc=~
. tion' of bulkhesd stiffaning snd the 06 deck, . Tho displacemsat dobble
- awplitwdse (D.A.) and froquencies observed Suring ehip operation at spaed-
inczaments botweon 150 and 239 BRFM ara recorded &n the table b‘e!.o'u: :

Plckup - Pickup . Ship Spead. tn Shafe BEU . | g0% P12, &

Location Directio ._:u.._.._..zJo 190,210 .. 220 .. 230 239 Fuwme(O308REN
. k3 B_PA g DA ¥ DA ¥ DA O W A - S é
SEN~C . ‘ 5
2axform.  Tork LQL ;g 3 ; g ;g 1 _1_ < 16 1_§ :IG 18 gz 18 1218 ('u .
SF’J'Q .5 2 ' - : ’ 004 160
?L*’ﬂorm Athuattahtp ' o o ’ E 10 25 :
5.3.10:5 5.5, z.. 2325 2.07.3.326 3
m-s s RN (IR A ,
,mﬂwmw.lm%mmz 3252
Island at o — .
Flatfo 2.2 L2 LI 208 2
faland at 13 115 2 7 614 - 21 ° 317.5 1314 2
Blstform Athwrtship o Ve L34 315 335 2
© AW/ERN-12 o, s ‘

wo

Yarcical R &

¥ == Froquency i.n cps. g
o~ Duphcemnt in m_lu double mpumde.

)




2707235
0Y3337941L0

3. The vibration awplitules recoxded cbove for straight couven operation
ara uvithin the scceapinnle 3iwmits for ohipbeard wibruilon defined in nsic
specifications, veforauce (b). The 160 wile {0,4.) transversa wibontion
2t 6.5 cp@, vecordad curing turns at 239 DREY, L2 sboue thuee tlmes
geeatiey than levals suocified by raforence ().

W. L CARLSON
Copy tot By dtrection
EBEIIYE : L
FAVSETPYDRREM Codef!_m_, 270,- 273, ; Lo
248, 264, 212 - - -
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" Ucs SRINKLEY BASS (DDEST)
Peuort on DASH SRT diecrepancy; axceasive nodse from 400 evele motor gemsrator sot

" ’ﬂm

v
.

L O AL :mn.,o.ﬂ;(' o

8 GRDER Ko,
e --Sm—-s&'—"h”“-—-‘::'f::.:i LTINS S TR TR AL i ’:E,";“‘p'a" IR T 2T “ﬁ,
U8S BRINKLEY w283 {0D3S7) j Dn8B7-275 w800m69 2 May 1962
BilETi FED BV SUPERVISN W W
D.C. Tufts J.M. ¥Watson 23
‘m‘i'f iy
]

Ref: {(a) Design action requast of 4-19+62,. file 72,

)

General specifications for ships section 81-10

1. Uoise level measurenents requestad by ref (&) were taken in the DASH
hangar aear the 400 eycla MG, and in the Executive Officer¥s stateroam vhich
it located just below the MO set,

2g The nofge levels weasurad in both the DASH hangar and in the Executive
""" iier’s stateroom &ve within the limits of refevence (b). It is doubtful

”!.

thas additional repair work on the metor-gererator would appreciably reduce

ity noipe levels gince varisble speed pears of this type are fnherently noisy.

3. o corrective action is recommended.
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. 153 KEARSABGE {Cvs833)
flwiar survey ¢f AN/SPS-43A Antenna Turntable

‘- « 1. Chject of Test:

Testing was undertaken to messure and determine cause of excessive noise in the
rrday antenna turntable.

2. Mwthods of Testing: ' : S

Uibration data was tape recorded for three orthogonal planes at the mount.

! Viscal and sudible obaervations were made from the basa of tha antenna support

‘: structure., The testing was done for all operational modes of the turntable at low
ships spead in calw water,

3. EResults: :
a, Wind loading of the antenna varied turntable noise lewel and character. f !

b. Tha AN/SPS-43 turntable had a considerably higher noise level than other
nearby radar installations.

‘ ¢, Random vibration of turntabl: for clock-wise rotation was higher than it
( . was for commter-clockwise rotation in the horizontal plane (plane of bull

=~ gear),
3 RPM ME ROTATION CRARGE Aps
; Vert, CCW— CW -1 ‘
! 7 Trans. cCW.) CW +5
i 5. Long. CCW.-» CW +5
d, JTnereages in antenna rotational speed caused large noise increasss. ‘
!
B qunGe " MODE ROTATION j
-3 Trans. W +1
0 7% Long. oW +22 d
0 7% Vert. cW. +27 ‘
%515 Vert, cw + 4 P
7%-315 Long. oW + &4 i
}

et et

¢, Spectrim analysis of vibration data indicated the major components of
generated nolse exiated at bull gear tooth frequency.

i 275(3), 270, 204 273575

,L

270

.. 273

ESY [J)

RWTE
CODES

< e 278
T i
~ B i ¢_

L4

%I%—

= T




[P S

3,

s () O

SPECTRUM 8¥EC

ARTENNA BULL-GEAR VISRATION CENTER APFROX LEVEL
SEEED 700EH_FREQ MODE___ _FREQ T TN
7% rpm 160 eps Trans. 350 cps ‘ -

b2 160 Trans. 600 - &th «35
% 160 . Vert. 1000 6th =65
75 160 Long. 1000 6th 63
% 160 Trans. 1050 7th =28
7% 160 Long, 1450 oth «69
% 160 Vert. 1500 Sth =55
15 320 Long. 1675 5th 48
15 320 Vert.. 2100 7th ~48
15 320 . Long. 3800 12th =80
15 320 Vert, 4075 13th =37

{Amblents are more than 30 db below gpectrum laevel.)

Conclugions:

a. The purntable bull and pinfon gear are the probable source of excessive
noise. Limits of acceptability for this noise are not provided in any known
specifications,

b, The nolge producad by ihe ¥urntable is not datrimantal to voice cammuni-<
cation

¢, Turntable nolse and vibratfon ars mot apparent in compartments ad-
jacent to antenna ingtallatdon,

d. 7This antemns turntable is considerably more noigy than other radar
turntables obgerved on tha ship,

z, No objectionable electronic intarferance has been traced to the turm-
table vibration,

Recommerndations:

e, The turntable assembly should be inspected for gear tooth’ wear and other
rachanical deficiencies st the shiph next availability. Test findings do
not constitute a requirement for fumadiate cortect:ion

bo It is recommnded threcognisent design codee', initinte action with the
Buraau of Ships to prwide more detailed mciﬁé\atm for antenna drive

gears and their allowable roise levels.
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Cebzavion fn Shiv Saervice Turbognmrators « Post Overhaul
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{c) WMi1-8¢d-167
{d) 1250 ¥W AC-5S-TC SAVSHIPS 361--0010

L, 2eference @) nated excesaive vibration on turbosgenerators 2, 3, & & that
o6 found by pra-ovaciwul testing.  These machinas were subsequently repaired by
neakcacfor, sod post-avarheul vibiavion tesis were comductzd in accordance wich
i et (hy. Thase iegte wers scapleted on turbo-generators 2 upd 3, June 15, 1962
f forho~genarator i wus not vewdy Tor testing.

2 shration frequemry and amplitude were weasured at zero and 24% rated ¥W load. I
: togravements wece wade at aceegiible besting locations by use of a G.E. vibrauiow I
E wdiestor and an Askanix vibregraph  The following table indicates the resulic )
oF vibracion mens s aoants. !
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3. Tuea ligred din ehle [ dindicabes thmyy

1 7The exgciter on turbogenerator #2 is above vef (¢) tolerances in the
tiwee vibration:s planeaz terted. The axciter bearing s running 600% above
iimits dam Jhe trinsvsrea wibiatiorul plane.

B, The sxcirer en ¢ avbogeasraror 2 is over acceptakle limits in all
sibrational plancs. ha trsnsverse wode on the caclter bearing is ex-
o prionally poor wiit weplitudes 930% in excess of specifications. The
reduction genr and #1 turbive braring were also vibra:{ng slightly in
auang of tolevence:r  prinsisaliy in the transverse piane.

. The vibracien lewnls sro not appresiably affescied by 247 increase in
¥V lomd fvom A ne {cad condiriea.

d. All vibration €freguenci.o e ub generutor shafe RPN

£z Large vibrariors woted on #3 turblne are probably cauced by exciter
vibration.

4. The vibrstion is gererslly pioivced in all planes, however, {n this case the
severator foundaziov xectxicis i@ wobtion o the borivental plane. Vibracion

el as this can be developed by: (&) totor aseembly snbalance, {b) bent shafiing.
¢:) Tmoroperly aligned fisnpe cnapling,and (d) miseligned exciter bearings. From
‘he deta geehered it is fupossible ko ssy vhat combination of chese possibilities
i producing the: vibration.

5. it ip therafor reconmended :bai the exciterz on both machines be carefully che;ked
Zar:  {a) rotor assembly unbalance, ’b) bent shafting. {c) improperly aligned

flanges coupling (all tizec plemea), znd (d) erciter besring aligmment. Final

dyeemic balaneing, io piace, by portable balancer is reccmpended. The final
rusvmblies should not produce more rhan 1.4 mil (DA) at the bearings when the
genorator is rofating & 3500 RPN,

R MRk

g

R e i bl



‘ 5.

moodnas vy Do Tada,
provided when xequsated,

O

Cee 5014 8-bipz-0b
"

P T imm e ~ e b o el
<. LT f..a,'.r.x-r-‘e_ To Aty ce £7 ¥ "
~ . ' . .
1t Plee e, ’thudes B dparcids a>,\3 |
RIS “{.';";. il vz "('.n:b d',; o setdy

I3
?J C.‘,\{ ey v o ’l-,.

v

A R R

O ISVPRY F RN

it is requoenty cror Cede 47% be novified when #ingl teste of these
hupistane: vith inepliace balancing will algo be

) Aeddledy pe

E. C. MIDDLETON
Head, Test Branch




- g

e % e

-

T r.* 3 COLUMBES (CE1%)

T g i & e i, i 3
_ ‘ USS COLUMBUB (CG12) 1 _ 12800 -275- 1; . 73162 »
R FREPRRES T **ewmr ] e
D. ¢, Tufts - léu M. Watson 9231 ' A
- lmm i et el

Wi T l 290, 25 4 3

(-
IR 111 Z !
L % qugil,(/» %7.2 125 ~ L - l_,#_“.:. —
S A e v

o fan (a) Shaker tast of the macks, USS COLIMBUS (CG12), TR-23200
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rntion Survay, report of : -

(b) -RAVSHIPYD Boston, Spesd Ltr (265) 0810 dtd 10 May 1962°
{e) . MXL SYD 167

L “rbration measurements were made on the USS COLUMBUS (CG12) during the
~i1#; buildup for the ship's familiarisation triel runm om 12 June 1962. The

¢ 11,5 speeds below 15 knots were made in the channel inside Point Wilson, and
1o gbove 15 knots were made in the Straights of Juan De Puca. The vegsel's
..t draft was about 2% » 2%", and trim was about 2' - 1" by the stern, 5

-~ Vibration was meagured by 22 Stathsm acc:zlercmeters, wounted in locations
saerin on Sketch No. 1. They were attached £o main strxuctural members, at tha
jaciion of several membern where local panel responses were minimized. Re-
cordings were made by CEC amplifiers, Kintel amplifiers and a Brush recoxder, :
211 of vhich ware capable of frequency response down to D.C. Results of these ,
seagurements on the macks and the top msst were sstisfactory in establishing ‘
szplitude and frequency of motion, but were inconclusive in determining wode
coaracteristics, Measursmeot of wll vibration was comwplated satisfactorily

o tlhe midship and forwerd portions. Data obtained on the stern area, aft of frame
%0, is considered incomclusiva since the heavy vibration persisting in this sares
na recopded only by two pickups, mounted at the atern towing chock.

5. Vibration on the macks wae predominately ist oxder to shaft rotation frequemcy,
und that on hull aft was axciusively fourth oxder, Graphic presentation of
vibration at pints of major interest are ghown in figures 1 thru'8,

4. Mazimum vibration at the base of the TACAN antauna on the top mast of the fud
o ck vas ,205 inches doybla amplitude (DA) in the longitudinal direction st
a-ghip speed of 20 knots (190 SREM). The sharply pcaked response curve, see j
Sipure 1, 'indicates a natural fraqueney for longitudinal wotion of the top
'r;mt at 190 CPM. This information augments that of Ref (a) in which frequencies
uere not extended low enough to detect the 190 CPM resonance. The maximum
"athwartship vibration of the top mast was .140 inches DA at 22 knots (210 SREM).

1
+»  the maximm smplitude at the top of the fwd mack was .169 inch DA at 24 knots (23{
ﬁ 7)., See figure 3. This vibration wes in the athwartship direction and its :
szeguency was 231 CPM or 3,9 CPS, The lstter does not correlate with reference {a)

‘n vhiich no natural frequoney was found above 150 SRPM. Also, this 231 CPM

fzequency is higher. than that stated in reference (b). WNo appreciable vlbration
in the longitwdinal direction vas found in the range of spesds investigated,
ihis agrees with finding of refarences {a) and (b). The meximm amplitudes on

the Aft mack were .087 inches DA at 22 knote (210 CPM) in the athwartship :
dmect:ion and ,100 inches DA at 28 knots (272 CPM) in the longitudinal direction.

See figures 4 and S)g The 210 CPM frequency for athwertship vibration ufrbn

—Shaet
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Planwing Depari:m:.m. Memorandum Ho, C612~800~275~17 {(Cont’d)

) with the natural frequency stated In references (a) and (b). The indication of

& tatural frvaquency for lobgitudinal vibration at 272 cr agreea within 10 CPX
with both reference (@) nnd (b).

55 Figuma mmber 7 and 8 show the vibration recordad in transverse and vartical
dircction at frame 166, near the towing chock at the sterm. This vibration was

" Ath order. to propeller shaft RPM. The maximm level in transverse diraction wae

18 wils-DA at about 1000 CPM, snd in vertical ~ direction 38 mils and 30 nils
at frequencles of 760 CPM aund 1000 CPM respectivaly. 7The 4th order vibration
recordad by other pickups on the hull, forward of frsme 140 did not excead 3
wlls DA and was congsidered insignificant. Also, sensory obssxvations made
throughout the stern area at the higher speeds indicated that vidbration severity
progressively increased aft of frame 140 to the stern, Although vibration and
asgociated nolse was noticeable throughout the stern avee on 2nd deck, 3rd deck,
and in the helicopter hanger, no serious uaonnnces of sttncme or equipment

‘wexre evi.dent:o

7. The swplitudes of vibration for both hull and macke on the USS COLUMBUS
(CG12) are higher than found on the USS ALBANY (CGL0). This difference may be
partially due to differemces in points of measurement, For exsmple, hull

vibration at the stern of the USS COLUMBUS (CG12) was mexsured at frame 166

there vibration is expacted to ba greater than at frams 154, the point of
measurement on the USE ALBANY (CG10).

8. Vibration laevels on the topmast apd the macks are not considered excessive
uless their motion induces a mora severs, resonant response of antennas or
equipment mounted thereon. Since reference (c) quotes a maximumm amplitude of
ship hull vibration as 50 mils (DA) in fregquency range of 5 to 10 CPS, the
amplitudes up to 2C0 mils meeasured on the topmast, far above the basic bull
and at frequency of only 3 CPS appear tolerable. These latter motions result

JAn wmild structural loadings of about 09 ¢. Vibration in vertical direction

at the stern for speeds around 28 knots exceed the limits of reference (c).
Since this vibration was confined to the stern portion of the vessel, and

since no exigiance of severe local resonances were observed, it is not considered

& serious deficiency.
9., It {9 recommended that:

8. No farther vibration investigation of the macks and topmast be under-
taken unless a wajor change in loading is mads.

b. A limited survey with portable equipment be made during the next trial
to determine and investigate all local resonance problems.

c. An instrument gsurvey be made of the hull aft of fram 140,

ﬁma%um

B, C. MIDDLETONM
Head, Test Branch.
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FOUB-
STATION PICKU? . . PICKUP . .
- __NOg ~___DIRECTION - ' LOCATION,
1 Trans -Bale of IAGAN Ant
2 Long . Base of TACAN Ant:
3 Trans .- Top Fwd Mack
4 = Long . -, . Top Fwd Mack .
5 Trans -, Pwd'Mack 127" ABL .-
6 Trans Fwd Mack 115" ABL -
7 Trans . Base of Fwd Mack 02: Dk
8.  Long | _ Base of Fwd Mack 02 Dk
9 . Trans | - Top Aft Mack : '
10 Long . Top Aft Mack o
11 Trans . Aft Mack 110" ABL. .,
12 Long T Aft Mack 110° ABL - ’
13 Trans " .. " Base of Aft Mack 02 Dk
14 ~Long - - . -Base of Aft Mack 02 Dk -
15 .  Trans . " Pr 166 on ¢

16 " Vert . . - Frl66 on¢& -

S 17 Trans . . Fr-140 on Port Side .
18 Vert - " PFr 96 on Port side . &
19 " Vert -,- - Fr 96 on 8tbd-side

- 20 ‘Vert © .~ Fr 76 on Port Side . .

21 Vert . - 7 Fr 76 on Stbd lide‘ ’
22 Trans £ | - '~l‘rlont
Sketch 1
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_ i SS PARKS (DD384) DD884=800-275-73 8-3-62
Q' ST AR AT FRLVEREE Y i R
D. C, Tufts i i J. M. Watson 9231 e

V53 FLOYD B PARKS (DD8S4) |
P-e~overhaul ell vibration survey,
report of

"ef: (@) NAVSHIPBREM Test Mewmo DD884-800-T-23314
(b) Mil 6td 167 ‘

1. & pre-overhaul vibration was conducted on the USS PARKS (DD884) on 5 April 1962
c2 raguasted by the Type Desk (Cods 213), Work on this report wes suspended vhen the
¥PAM overhaul was tentatively cencalled and 15 now submitted for application to the
murrent conversion,

2, Tha vibration trial tms conducted in conformence with reforence (a). Amplitudes
oZ sibration recorded duxing this trial vere all well below those stated in ref (b)
for all. specds up to 330 SRPM. IHull vibration under the mas” did not exceed 2 mils,
sud vibzation on the mast did rnot exceed 5. mils. All significant vibration observed
uas a:c a frequency 4th oxdexr %o propeller RPM. It 18 concluded that the bow veplace-
wt cn this vessel has not created a serious vibration deficiency,

3. FNe recomrendstiors axe isade for action to reduce the hull vibration obaerved on
thls chip. However, it 4s recoumended that normal repair and conversion procedures
e followed in repair and balancing of propeller and shafting. It is not known
tiat the vibration charactevisiics of the ship will be after completion of the
FPAT overhaul, but obsorvations from the USS BRINKLEY BASS indicate that addition
of the TRAM mast and aliminum deck house structure wsy induce vibration problems.
“he latter mey be minimized by providing an accurate balance and alignment of

the propulsion system,

D)l cotor HeoTarm

¢z B. C. MIDDLETOU
Read, Teat Branch

\.
; 275(3), 270, 244, C.0. USS PARKS , 248,213
- -_‘ifm [ 275 1 270 1 26 k2 7 VY L
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T Bia soure and Vibration Tests of '

LV
A

- DIV S A L "...." .,‘-~“"
e /5T G, 6610 ( ) J08 ORDER M, { ! S
Il il et ) TR, ; L. S
USS ARIGET (CC2) | CC2+404~275-2 10-11-62

G-170/U Coax Cable

Pei:  (a) Planning Dept Memo CC2-404-273-02 of 20 June 1962
() Test Mamo CC2-404-T-23462, Pressure Test of RG-270/U Conx
(c) Andrev Drawving No. D-H?

..

1. Preasure snd vibration tests of a sample RG-270/U cable ware requested by

o8 done on the M-B vibrator 1n the interval of 20 September 1962 to 25 September
1962. BRnd fittings, types 77R and 21L, were used for the teats.

. .
reforence (a). 7These tests ware conducted i{n accordance with reference (b). Work b
|
(

2. Dezeription of Testa:

The cable and fittings were installed on an "M¥" 50 pound electrodynamic vibrator
as ? in sketch A, This configuration was an attempt to approximate ons of the most
“’5&“?‘ $ational modes the transmission system might be subjected.to aboard ship.
Preliminary investigation revesled that pressures less than 40 psig were iuignificant
teosts for the system. Therefore, vibrational tests were conducted at 40 psig, the

sximm pressure indicated by reference (a). Frequency scannins discmr«l aignificant :

cable resonant modes at &4.7, 9.4, and 10,3 cps, e s
The cable system was subjected to approximately lg acceleration at the vibration table
for two hours at each of the resonant frequercies. The cable configuration wes then
changed to that shown inSketch B. By clamping the end fittings rigidly and driving

=&

csble junction. Again, for two hours each, the system was excited by 1¢ of table
motion at 4.7, 9.4, and 10.3 cps. Using the previous test setup, the end fittings
vere heated to 145°F., and vibrated by 2¢ table acceleration at 10.3 cps for & hours.
This operation was intended to test the durability of organic packings at elevated
tenporatures, FPinally, the coax and end fittings were sibjected to extreme hydro
cstatic pressures. This was done in order to locatc the weak link in the coaxial
syctem, and to find the safoty factor for the system operxating at 40 paig.

3. Findings:

The coax and fittings dndured 1,757,000 cycles at one "G"™ acceleration and
1,453,000 cycles at 2 “G¢" accaleration with no sign of deterioration or malfunction.
Loring these tests internmal pregsure in a 150 cubic inch volume dropped from 40 psig
tc 38.5 psig. This represents a 0.75% drop per day. An unknown part of this leakage
can be atcributed to external piping and instrumentation. Reference (¢) indicatas sn
alleunble pressure drop of 8.3% per day at 12 psig for eimilar volumes. Heat did not
affect the packings in the four hours tested. Hydrostatic pressure attained 280 psig
before an "0" ring in the type 21L fitting ruptured. No other damage was noted. This
vould give the system, vhen opersting at 40 psig, an approximate pressure safety factor
of 7-1

10-15-%3- 1O/ 71 %9

e 2D I L - - - "
g el |

¢
i
Il
'
'

' the cable at the centar, it was intended to induce maximm stresses at the end fitting -

i
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€C2~404-2752  10-11-62

5. Conclusions:

The RG-270/U coex and fittingas can be satisfactorily used aboard ship when
rrassurized to 40 peig, It 18 expected to withstand extreme vibration and
elevated temperatures up to 145°F, without excessive-loss of pressure. The
system, shen operated in static conditions at 40 psig, hac a pressura safety
factor of about 7. ' . . o

.

Head, Test Branch

Sheet 2 of 3
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USS BUCHAMAN (DDGL4) ~ DDGI4-300-275-4 2 Nov 1962
W J. Bechnn 3. M. Vatson ' 9231
i 1442708001-01
vum:m Sutny of Ship'n Service Turbo-Generators MNo's. 1A and 1B .

Ref: (o) msuavumnsoxmdxsoz -
<. (b) MIL-STD-167

'

!.. Initial vibration messurements of Ship's Setviee 'mrboccomntots !!o's 1A and LB
.. began at pilerside on 9-21-62 in response to Teference (n). Subsequent meacurcunts
and b;lancing wu teminated on 10-19-62, .

Orisinal meaau:ements found each gemmting system producing 4t 30 CPS)excessive
vikrauonr. ’Additional investigation indiceted that both generator-exciter systess
wvere not in dynamic ‘baletice. ‘It was noted .that the supporting structure of the two
generating plants tended to accentuate ;ha reeuu:tng vd.brauon. Code 275 recomended ‘
_in-place balancing as .a ooiuthn. R AN ‘ '

3. Balancing vu begqa qn Tcrbo-qeﬁrator 1!0. is zn the exciter end-plane A moment
of 6 in,~oz. vas tequived to bring this plane fnto. dyﬂmic balance at 1800 RPM. ‘
Bowever, though th& vi.htation was 'reduced :be mﬁ.tcr, no improvement was noted at
the turbine end, L1t was décided that ‘an 8d :mu balance plane was required. The
exciter end_ of the geﬂerato: rotoy was chosgn as ths #econd plape. A moment change of
26 in.-oz. was required to6 bring the second’ plau. dnto limits. The inter-action of the
‘0 planes then required the yemoval'of the 6 !.u.-oz. woment from the exciter plane.
The iterative process of balancing from plade to plane, was, at this point, interrupted
by calibratiop failure of'the IRD Vibration Analyzer. -Because of time limitations,
balencing on Turbo-Generator No. 1B was not finished. No balancing was accomplished

on Turbo-Cenerator No. 1A due to time limitations., Table I notes the vibration :
measured on the machines in their present balance condition. (For Table I, See Page 2.)

-4, It 1s recommended that Turbo-Cenerators No'l. 1A and LB be dynomically balsanced to
vithin limits of nfcrencp ). Spcqificati:qns at the earliest date possible.

et x. c.nmmm ST
7. Head, Test Bruicb Celat

" Shest 1 of 2
275(3), 270, 244 | o
275 270, 244' e T T 864 218 )
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Pl kel “PHEP} RED BY ELE 37 5 fmd
o J.E, McCarn i J M, Watso 9231
V~.-a\,1cm of 400 Cycle Motor '

- Gerovrrier Sots, Main Decle, Fr 110
Sivd; Benort oi

r N fe®t (a)y Mile8td-167

lo In pexformance of ghop acceptance tests of the 400 cycle M.G. sets an
exicosive vibration was observed, Measurements were made vhich disclosed a

natizum vibration of 6 wils, doubla amplitude, at rotor froequency. Reference (a)

21%owe 1,6 mile, double amplitude, The vibration transmitted into tha deck ws
2 rils Jdouble amplitude,.

2c It 48 recomnended that the two M.G. sets be dynamically balanced to meet the .

cequivaignts of reference (a), A fine degree of balance will ba required,
feeccrplish balancing in place aboard ship, if feasible,

balonciye 1
3» Notify Code 275 after wz{&éﬁ% complete and gencrators ars ready for
retast.

( ‘@W, PE

E. C. MIDDLETON
Head, Test Branch
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