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100 PURPOSE AND SCOPE

This doe~A prosefts the results of enluatLon of
Weapon Sýstea oaoatib•itt with the 10 foot deeper
launch tube at Xib V. Included are data reWescting
missile lmneh perfbrmanoep launcher oonfigu*attion
maintenms. requirements, amd human factor considera,-
tions, Wirs V lautnhers are desiguedl therefore, this
document covers only those studies and mandato*" hard-
ware chaftes neowssaWy to accomodate the 10 foot ir-
creasie in depth of the launch tubee.

It should be noted that this dooemnt nerely swmoa..
izes the effects of the deeper launcher. In mui
instances, substantiating data will be found in the
established WIg V documentation. In paticular',
reference nmut be made to missile performance a=d
dynamic study documents (noted in paragraphs 3*0
and 5.0 and listed in the list of references) ands
in Paragrasph 2.2.2# to the Engineering Change Pro-
posals for Oomiplete substantiating data,

2.0 STUDY PARAMEERS AND SUMMAI•

2.1 BAC1ROUN

2..l This study has been conducted in accordanee with SM
Doeumut 66604.2-31 dated 3 JaMMa 1963. The stu
evaluates the Weapon System for compatibility with the
Wing V Lamah tube dhioh in 10 feet deeper than those
in Vlmg I to IV. Authorisation for this study ws
given by CC? 815* XVI 816 (BSD-63.&1L600)S

'144 •qThe -otstlal co4ation of the ,iasile in the deepe
te will be identical to that of the .ng I thrm*
IV oonafguationo Refer to Figure 4*1 and h42 (Page

2.1.3 The missile will be the Wing n eetfiguratiolk

2.1#4 Oay the Weapon System change mad. mandatory by thoe
deeper launch tUbe are considered in this study. No
other proposed Ang V hanges wre coasidared.

U3 4071.1000 (was SAC 1544.IR3)
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1.0 URPOSE AND SCOPE

Thi deemeut presents the resulta of evaluation of
Weapon stau ompatibllity with the 10 foot deeper
launch =•. a* Wing V. Included are data refleotirg

issalse 1nmh performane,, launcher oonfIgur'tion
maiutenmee requireaenta and human factor cosidera-
tions, Wing V launchers are deeigm|l therefore, thi
document covers only those studies and mandatory haz'-
ware changes noeewsary to accomodate the 10 foot in-
crease in depth of the launch tube.

It should be noted that this dooenut merely 5mus-
izes the effeatU of the deeper launcher. In W
instances, substantiating data will be found in the
established Wing V documentation. In particular,
reference neot be made to misaile performance =
dynamic stud documents (noted in paragraphs 3.0
and 560 and listed in the list of references) ands
In Paragraph 2.2.2, to the Engineering Cha•ge Pro-
posals for complete substantiating data,

2.0 STUDY PARtMTEIS AND SUMMAf

2.1 BACMFOUM

211.1 This stucy has been conducted in accordance with SU
Docsiummt 666o.142-XJ. dated 3 Jaauwy 1963. The study
evaluates the Weapon Spstem for compatibility with the
Wing V Lawah tube which is 10 feet deeper than thsee
in AnA I U. IV* Authorisation for this study was
given by CCP 815o CON 816 (DsD6349140).

2.1". The vwamsl location of the miss.le in the doapu
t*'s will be identical to that of the 14mg I throA
IV oonfigaration t Refer to Figure 4l ond 4.2 (Page
13 andlli),

2.1.3 The missile will be the Wing 1 ewnfiguratiom.

261*4 04ly tbo Weapon SByuti chaagew mede mandatory by Use
deeper launch tabe are considewed in thia study, No
other proposed Idag V ehagsa were considared*

U3-4071 I000 jwas NAC 154I.L-t43)
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1-1.5Three areaw of Weapon System sf feats vere evsauated3
Effect an uduuil. perfor.ase# effoot ou uyutm hard-*
v3' andl mandatory changeap&r aiuma - nachins rela..
ti@!Shipoo

24* STUDY RESULTS St1MAIM

2*2.3. It is predicted that Missile perfonwmeDOO incluingiz
dyuwdos and fly-oft trajectories,# is wat~ adw'ersy
affoated by the Wifg V silo.

202.2 The following harduwar Changes are roqqrdr.s

120 ~ Cable Set$ LwAnmhew RQ' 518

1322 Mi~ssile Swpgwwion SYstGB VP 559

4W~I 32matow Work Cagp EMP 539 m.
ACK) 233 Holt Lmeating 1Iztvsw 55

AOO 23. Leedvg 1ixft"w v3W 5

2*2*3 NO tan..fas4.i'u pr&Is an~ evidem"

2.2.14 3"to VOIfioation testinag is m'quired at VAn.

U3.4071I 100

NO D-A
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3.0 K~SIL P*M7!RMMC

3A. GAS DrNAMIO STABILITY CHARACrERI3TI0S

3.141 Qold flew testing was wbt conducted. Zdating adid nlor
data fros Win XI and Wing VI tests will. be analyzed so
that WIng V gas 4yuamic stability cha setewistios =ay be
deflued*

3.1.t The data vidll be published by July 15%, 2363 and will
apPear a. a revision t D2*479TP Voltme I "sil* &wx**

Vezifteatio.f - Glas bAaisd Stabbi; Mr~awatevtioe
WI-1334 - MimgtOMA4

3.2 FLYOTM TRAJELCrORY ANDIU MCERRA(

3.2,4 The missilt fly-out traejeteEy and the nwsele/woats* rela.
tive notion will be stuimlid usinig the gas 4rnade duve%*.
toriatics develop"d an noWe in paragraph 3#1 (abors).

3.2.2 Design dlearanoe W"I"lps 1411 be defizmd*

3.2-3 The data mill be puablished by September :LO 1963 =Ad wfl.
appear as a "evision to D24 479* Velq 1I "Bile Laim*
Verifoaties - lMisuil Clearamee - 15-133A - flizutewg

3*2hl N# fly-out eleawwee probloem arg mespted. Thu es*1u..
sion ise based on analyses conducted to date on the WAM I
and VImg 11 misile lannahaso The deepor launcher aboi0A
redisee the mapdaited of gas daanuic oraesa and mamat
Rottug as the missilo. This should maks the sb4i
slearanse posater than the Wing I or Wft n lado
Deffimtitoa of the actual i~rg V Uuons tra~otos wMi be
provided# hoiinvu, to verl4~ th4 there inso oleauee
problwe.

3*3 THERM~ AIM PMUR~SJI MMVMMM~I

boyltw of the in-oine Pressure and thermal wwivixuwt
savond that deepeniag tbe launcher reduced both blast
wre owerpreeas. sad amisile beating ril*s.. No pream.
.=' or themal eimirenwatal problems wil reselt frm
a 10 foot 6ee"w launch *60 with the missile remaining
at the sam level relative to the top of the I suamo t**b~

These. ocemimolo a"e based on studi.es mad* of Wag V1
missile retrofit into Wa~g n launobers, D24Jil7 V.1mmo
IV# *Win VI Therml futrimentO and D2-1Ia. Velaft 1119
wiU~rg VI ?II.Sswe krireaseWt show a N~Osevere euviwoii..
Ment exists with a Wiag VI missile ina a Wing UI 1WAmmh
than In a Wing VI laumaker (*biii Is the sam depth as
Wing V lauobew), aflSrh to riptre iJ.1

L13.4011 1000 
ýo D .$ 3
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14.0 Li (lipiz) VF ,C

1A Wing V IWIE and LF Facilities were inveotigatm , for
functioual oompatibility with the Weapon System, It
should be uphaoiued that Wing I - IT RPIN is not re-
quired to be used at Wing V but rather Wivg V RPF
requiremente are set forth as a separate entity to
satisfy a new facility configuration.

4,2 Laun.•U Tube requirements are defined by the KMPUlltie
Design Criteriat.

4.2ARPIE, Materisaland Co truction SpecifleatiLo and darn
tails are defined by the BSD/AE plans and specifioatieoes

1•*2#2 Boeing had reviewed the A/E drawinp for hardware and
interface conipatibility prior to construction a ontrwe
awardo WIng V facilities design was concurred with and
recomendations given.

~4• Specific areas of cotcern in regard to the affects of
the 10 foot deeper lauxIcher are an followi

63Errvi"oMental con~trol. Systma (Res)

(a) Launch Tve beating requiraennta ar a f*tioa
of ground tenperature and tube area. Orou
teaprature varies with depth and season* but
is essentlally equal to wIll water teyeratn wo
in the site area and stablizos at about 30
feet. V AFtr B. ground temperature is
about 4 to • F. Warren AMB ground t•U•-
tu-e is about h47 F. (fro ASMM 0dd, 1O1).
Thvua although Wing V launcher" have ap -
aate4y 380 square feet more heat transfer area
than MIng I launchers, the total heat loes of
the two launchers is comparable.

(b) The 4I5 KW launch tube heater will be as ads.
(Wate at Ving V as at previous Wins. The te
fot additional length of the air dwt wovM
have Ies than a 0 reduction affect on air
flow and mt heat input.

(e) Althoug the deeper launcher do* soat asta
aftct the heat and pmo leads ussetatea with
the LI 10j, the proposed R. (figure I 1.2..)
tea' Wifg V aper.dfdi"n Ix eWNai Other
aspet., Thosne ieasniiw p"sutly b*Lng

U3 4071 1000 (-as NAC 1544-L.R3)

PAGE 1



investigated. They are not analyzed
here because the same problems are as
applicable, to Wings III and IV as they
are to Wing V.

4.3.2 Sump PUMp

(a) The static head due to the increased depth
on sump pump (SP-102) is 10 feet greater at
Wing V compared to Wing IV. The friction head
due to flow through the 10 foot longer discharge
line is one half foot greater. Therefore, the
total discharge head on the pump at the same flo~r
is increased 10.5 feet.

(b) Parsons drawings P-1 for both Wing IV and Wing V
call for a pump capable of discharging 20 gpm
against a total discharge head of 105 feet. The
requirement cannot be the same at both wings.

(a) The Corps contractor's shop drawings show the
same pump at both wings in accordance with the
Parsons requirements.

(d) Calculatiorm by Boeing estimate the total dis-
charge head requirement at Wing V to be 104.5
feet and at Wing IV 93.0 feet.

(e) Conclusions The specified sump pump is
satifactory at Wing V. It is noted that
the pump delivery at Wing IV will be
approximately 35 gpm.

4.3.3 Missile Suspensiozk System Interface

(a) Provisions have been provided in Wing V
L' for proper attachment of the suspension
system.

U3-407 1.1000

NO -15132
PAGE 11 +



(b) Refer to paragraph 5.1.4 for OGE analysis,

4.3.4 Security Motion Transducer

(a) The vibration sensor 'Jction Boxes are
located in the same relative position as
required in Wimg I through IV. This
places the. 10 feet higher relative to
the bottou of the silo, Referene:
A & E drawings and lCD 25-3521l.

(b) This location appears to be satisfactory.
Penetration into the launch tube at the
lowest 10 feet is unlike. Also# the
sensors are extremely sensitive (enov#
to preclude unauthorized entry at thin
dept4.

4-35 •.Missile Bass Ground Tie Box

This box is correctly located relative to the
missile mounting ring.

4S4 see Figure 61 and 4.2 for a pictorial o"parisca
of VAFB and operational launchers,

U3.4071 1000

NO. D2-15132
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5.0 OGE EFFECTS

5.1 FIGURE A 1322 - MISSILE SUSPENSION SYSTEM

5a1.1 Length of tether cables and suspension cables must be
increased by 10 feet to allow for 10 foot deeper
launcher*

5.1.2 Effect on vertical spring rate, and tether spring rate
(due to cable length change) is negligible. No' ohaZng
are required to the tether springs, suspension sprimp,
nor the torsion bars. The tether and snapension *able
diameters will not be changed.

5.1.3 The dqynamc analysis for the missile suspension systm
may be found in D2-14730 "Dynamic Analysis of Wing II
Minutean Missile Launcher Mouft - Figure A 1322"
(Secret). It will be seen from this analysis that
there are no problems with the redesigned system in
the Wang V launcher.

5.1&4 ECP 559 has been established to procure hardware to
the new Figure A (1322.5) for Wing V.

5.2 FIGURE A 1248 - CABLE SET, LAUNCHER

5.2.1 Only one eablep W720, is affected by the deeper launch
tube. W720 is a telephone emwmnication cable running
between Unit No. 428 and Unit No. 426.

5.2.2 The cable will be revised under ECP 518, "Redesign of
intrasite cable system for facility difference at Win
VN.

5.3 No other item of OGE is affected by the 10 foot in.
crease in launcher depth,

Ji ,107 1000 (,a, BAC '5d6 L R31

SD2-15132
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6.0 MOE EFFECTS

6,1 FIGURE A 4043 - ELEVATOR WORk CAGE

6.1.1 Use of the Elevator-Work. Cage in the ten foot deeper
launcher of Wing V is limited by the length of the two
cables: (1) The Power and Communication Cable and
(2) the Hoist Gale

6A.10.1 Figure 6.1 and 6.2 show the limiting factors to be as
follow S

Power and Co-mication Cable

(a) With the present routing of the Power and
Comxndcati#n Cable, the Work Gage would be
ons foot 11t inches short of reaching the
no~iinal launcher depth (see Figure 6.1).

NOTE: Nominal dimensions of the launcher from
A & E drawings as shown in Figure 6.2.

(b) By rerouting the cable iruide the Work Cage,
the oago covld descend a madxmum of on-,ha3lf
inch beyond the nominal launcher depth.

Hoist C016

(a) The hoist cable allows the bottom of the
Work Cage to reach 11 inches beyond the
nominal launcher depth (see Figure 6.2)

(b) FVuly extended, the bearing point of the
hoist hook will reach 5 feet -4 inches sho•t
of the nominal bottom of the launcher*

6.1.1.2 From meager available data, Liaison has provided field
measurements showing the following:

Whiteman launch tube depth 1.58 inches greater than
nominal.

Ellsworth launch tube depth in excess of 1,25 inches
greater than nominal.

This information indicates that the launchers mV not
be more than an inch or two deeper than nominal.

D2•15132
PArF 16



6.1.2 The Power and Cosuication Cable miut be rerouted to
allm the Elevator-Work Cage to reach nominal botto
in the ten foot deeper launch tube. Sl-"Mere is
only about ons-half inch to spare and extra length
should be supplied for out-off when connector ends
are repaired, it is reoommended that the cable length
be increased by adding approximately seven foot exten-

sion to be permanently installed in the Work Cage.

6.1.3 In addition to hoisting worksen and tools, the 2l.-
vator Work Cage is used as a hoist during maintenance
of the sum p=W lecated in the botte of the launcher.
This is in accordance with prooedumes set up by Fort
".C1 No. 12O" (D2-695 Vollu IV G).

6.1.3.1 A one-half inch hemp rope is to be wed to secure the
hoisted part to the Elevator Work Cage. This provides
flexibility in reaching the sxup poop from the hook on
the work cage hoist line, whiah is five to six feet
above the bottom of the launcher.

6.1.3.2 Replacemeat of the present Elevator Work Cage hoist
cable for these stated uses is not reommesnded as being
required for use in the Wing V launcher.

6.1.4 It should be noted ECP 539R-l is being submitted and
ten feet additional cable is being proposed in accord-
ance with Air Force request. If EMP 539R-1 is incorpor-
ated, there will be no requiroimt to extend the capa-
bilities of the Slevator-Work Cage under COP 81.

6.2 NO O HER ITEMS OF MOE ARE AFFECTED.

,J3-4071 1000
NO D2-15132
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7.0 RDaw INIZNZRSN

7.1 Detailed task sam.a7ots were pezfoxmid on the following

functions to dtevmia it mW Wmm mawinoering problma

wee •crated W the 1O-foot .ztmem"i of the lavwh Oe.

A. Xissile Bae Suport Lveliug

3. Dead Dead Leveling Xissile Due 8aWpport

C. $mop Prmp nstallatioa, RhMOl & N.4ntenanee

D. Work Cage Utilimation

L Installation and Mntemnace of the 30 Inter-

Oommnuioations J-3ox

F. Installation and Winteanaaoe of the Motion Sensing

Tvansduaers

G. Missile Installation and Removal

7.o Te analyses (Vic* 7.1 though 707) iAdleate that no signi-

ficoant humn enineerl~ng problma are oreated by the lwwnh

tube extension.

73 An increased utilization of the elevator work ease is pro-

dicated on the basis of using it to peforti skirt u=bilieal

remove and repla e functions for whieb a step 'ad,' is now

employoed. Te aditional 10 feet will make the use of a

stpaitder iuzr~iutie.

U347 Iw000

NO D245132
PAGE



TASK ANALYSMS OF OPERATIONS ASSOC

FUNCTION: A PERCEPTUAL DEMISION
MISSILE BUSE SUPPOTE LEYILI]G RNQUfl•ENTS REQMEIRFENT

1) Three members assemble work cage_

2) Place vapor-proof flood lamps in Vision, hexring, Number of lig

work area on second level and touch. Illumina- required, whal

secure to provide light in lower tion such that wattage, i.e..
launch tube area. glare is reduced 75 to 300 vat

1y lamp adjust- available.

ment at 2nd level.

3) Enter elevator work cage and

descend to missile base.

4) Verify that first stage missile Vision, touch. Whether prope

skirt grounding strap, located connection is

near skirt umbilioal restraint made.

bracket is connected to missile

support ring adapter.

5) Verify that ground cable is Vision( touch. Is a proper
oonnected between ground strap Are junction box earth ground

locathd on outside of missile oonneotor lugs established.

support ring adapter and one free of corrosion.

-of the cable connector lugs in

missile base ground point junc-

tion box.

6)Using first stage skirt re- Vision, touch Whioh levelix

-straint clamp bolt holes, in- jaak to oriez

I ta.21 missile base aw~ort to - jack 1,
--level set an missile support or 3.

r adapter so that levels are
Soriented to one of three level-

ing jacks.

*See detailed Taak Aniaysis for work cage,, page 39



TASK ANALTMS OF OPERATIONS ASSOCIATED WITH A 10 FOOT DEEPER SILO - *I NGV

PERCEIUAL DECISION ACTION COMMICATIONS SUME E

hIFMqMTS REQIMIME'S WORK PORCE REQUIREMEM 
PRORM= 1YS

Vision, hearing, Number of lights Attach light3 by Voice communication Safety lanyards N Liar!

touch. Illumina- required, what screwing and ad- between operators. "attached when work- mert for suav-fr

tion such that wattage, i.e., justing clamp. No visual links in ing in silo on work jiQ .& at

-glare is reduced 75 to 300 watts this location, cage and attaching b]kam6

by lamp adjust- available. lights.

ment at 2nd level.

Vision, touch. Whether proper Voice man gre pwaim

oonnection is ara t.

made.

isiioný touch. Is a proper Make earth Voice _

Are junction box earth ground ground attach- attt,

oonnector lugm established. ment.

free of corroeion.

Vision, touch Which leveling Tighten thumb No specific com- Safetq lajard must VMS likely.

Jack to orient screws pro- munioations re- be co•wOtd to 3I~g

to - jack 1, 2 vidad with uirement. One f wor•aeg.

or 3. level set. mber- cpmtian.

12 DA SHEET



SUPROBAJL MOROS JOB AIDS OR TOOLS NBA IO, .SL I

d when work- Slism-free ±tats,
silo on work jUp4to tsl

Iwaaooure grouni -Swme

abtoobmmoo

laasyard must Bme3 Likel.y. Work Cage

wpow to rift

- - jTHE: f~FFJV COMPANY
WA-I -



TASK ANALTSES OF O•EUATIONS ASSOC(IA

FUNCTION: A PERCEPTUAL DCISION
MISSILE BASE RPPOT LEVD RqUIn TS REQUIUDIEMT

7) Read both level smenors. _ _ Vision, touch, Detrmin -that

. sound. . each sensor bubble

is centered in thr
sensor scale.

8) (Assuming non-level missile bas Vision, touch Spring _retaining

support.) plate to be loose,

Use socket wrench to loosen spring

retaining plate look bolts, four

pl~es for each leveling Jack.

9) Slide spring retaining-plates to- Vision, touch, Decide when plate;

ward launch tube wall until th•y, soimd. touch wall. De-

contact wall. Use socket wrench termine all bolts

to retighten spring retaining are tight.

plate lock bolts.

I19)_ Use a wren~ch to tur each level- Vi aion, touch, Determine when

.... g Jack drive nut as required Critical function both bubbles are

-for levelsensor bubble pmsitiots or r;egpetitiin - centered.

until bubbles are centered in necessary. Poor

both level sensors, illumination

could affect

leveling.

11) Use an adjustable wrench to loosen Vision, touch. Determination as

sprirT retainiag plate look bolts If bolts stick to centering of

{See attached fiK. A-4) and slide qvoid excessive -plates in relatic

_prin_ retaining plates away from force. to jaak. Whethez

.launch tube wall until plates are missile has been

centered with resipect to Jacks. indexed to targel

azin-th.



TASK ANALYSES OF OPERATIONS ASSOCIATED WIM A 10 FOOT DEFPUR SILO - WIrn V

PERCEPTUAL DECISION ACTION CONNICATIW Skim PROBA&L ERRORS
REQUIRJMMS RE4UIFD WORK 7RO REQUIRAMM REQUlIRMTS

Vi±osi toun, Determine that 2nd operator turns Oral oomrdniiation Safety lanyard moat be Sensor bubbles not

sound. each sensor babble lack screws. between oljerator in connected to ring of centerd.

is centered in the cage and operator work cage.

sensor scale, at missile base 20

ft down.

Vision, touch Spring retaining Loosen bolts with No critical communi- No critical requirint Bolts not suffi-

plate to be loose, socket wrench. cation. unless performed from ciently loosened.

- work cage. -

Vision, touch, Decide when plates .lids spring re- No c*'itical communi- No critical requirement Plates are not

sound. touch wall. De- taming plates - cation. unless performed fron a.#dnst wall and

termine all bolts tighten plate work cage. bolts are not

are tight. bolts. Properly retight-
ened.

Vision, touch, Determine when Use wrench. Oral response Measure Jack travel stem Jack stop could

Critical function both bubbles are between operators. with steel role asu eo fail and cause equ

or repetitibn centered. not allow any Jack stem sent damage that m

necessary. Poor to extend &cre than nine. inJure Personnel,

illumination inches.

-could affect

leveling.

Vision, touch. Determination as Torque required. Voice Qocmi- Adjustable wrenches are loorly centered pl,

If bolts stick to centering of to loosen spring cation between prone to slip. Care

gvoid excessive plates in relation retaining plate operators and SIN should be taken in

force. to Jack. Whether look bolts. telephone com- applying force to awid

missile has been munioation to LCC skinned knuckles of

indexed to target and equipmet bruised hnsd or a ,.

azimuth. ___ ___o

i2 DATA SHEET



Sam PROBABL ERRORS JOB AIDS OR TOOLS SUIDNs NORMA S10 roMWP = WI w• V

lartyard wist be Senslor bubbles- not Adjustable wrench, -

od to rin~g of *entered. -2nd qperator- n hao ar nmM.

10 .X-- - tQ._ADDMYt

ical requirernent Bolts not su•f'i- Socket w-nc-h. .._

perforamd from ciently loosened. - .

I~e-

Lcal requirment Plates are not Socket wrench

performed fran a~ainst wall and ....... .

bolts are not

p"Ir- rly retight-

ened.

jack travel stom Jack stop oould Wrench

-el 2V10l an4. do fail and cause equip-

aV W jeok stm sent damage that ma-

id acre than mine injure personnel.

ile wrenohes are Poorly centered plates Adjuitable wrench

slip. Care

a taken in

f00oe to &aid

knuckles of

hands or aree.

S FI I-•E "7.1 C:o N'" ........
T C P

! -- TH" ' +i~~ "~ .... MPANY ='



TASK ANLYSEA 0¥S OP ( TIOKS ASSO

FUNCTIONS A PUCE!UAL DEISICO
MISSILE BASE SUPPORT LEVLING - REUQUIB

12) Loosen thiumborzve and remove Viaout touch. The decision -t
zisaile base sueppot level .isail, base w

sot. dead bwad level

____ _______was or was not

accooplished wa

13) Place missile basMesupprt - Vision, touch. None oritical.

level got in atera~e case
and secure storage case in

_work •. _ Plaoe tools in

- ork ,•Sjpand secure .ith
tielines.

S

*See Function 3 for Missile Base Sfpport Dead Band Leveling Task Analysi114. -



TASK ANALYSE OF MRMTIONS ASSOCIATE WITH A 10 POW DEFPU M1W - WIN V

P PAL DEISION ACTION Co IMCTIONS S&P= S PRBAN•E EmR0o
X QUIIUKUO WORK J E R1QU Y RZ

VTli'm, toueh. The decision that YAnUal thumb- Oral o0MKnioatinG to Safety azrard attached, n.e

missile base support sorw. 2nd operator at silo to work oage _riU.

dead bad leling base.

Ias or was not to be

aooomplished ws

Vision, touch. None critical. Manually secure None critical. All tools and equip- DWa4e9 to Mianil-

ment to be transported e Oquig t oQ

in work cage must be in~j=7 to persom

properl4 secured in my result frc a

work cape. falling ob.jot.

ipart Dead band Leveling Task Analysis

DATA SHEET



S~ip= PFDBA~w 'MRROS JOB AIDS OR TOOLS OILSO V

Uraqad attached, HAme Work coo.A~zu&99±tQ

t aw B -rm t- d ne _tbetve~m__sQvmU?

ole and equip- Damvg to ua~inde Tiedow strapq. Al

obe traflsported VA4 equilment or
k Cap6 Must be iuJjui' tO PelarMeJ,.

']J secured in MW resmit £m a
age falling. object.

F16UR~E 71 CCMT,W

A - THE CO)MPANY



TASK AALYTS OF OP&RMONS

FUM3 ON 31 PERPTUAL DECISION

DRAD BAND LEELING MISSILE BASE PC REQUIREMEnTS REVUIRMENyS

1) Check level of missile baso sup- As desoribed in Ac described it

_ q4 as described in Function A.._ _ Functicn A. Function A.

2) Use adjustable wrench to tuzu Vision, touch. Verify bubble

No. 1 jaoksorew clockwise until motion.

bubble motion is noted an ame

of the level sensors.

3) Use adjustable wrench to taar .

Jack No. 1 jackscrew clock-

wise until a change of two

minutes of arc (approximiately

2/3 Of a gradient sea*) ftom Interpretation
this initial bubble position minutes of arc

is noted. AVsiomi, toUG1, relation to gn
.. .. abili_. to write .ent arks. c.

Ji)Use adjustable vreach toutzz legible nmabers. correlation in
No. I Jackscrew aounter-clock- int a

wise and count the umber of derstanding of

turns required to return the wench tuxn. v
the level sensor bubble to bbl e

the initial bubble positina-

-as noted in _step (3). _Reeoril

_the number of turns. -

- --- >If the number of tuns r"corded in

m•ssile . mpport suspension aad &Ila

*5=1 Verify that missile skirt mbilieal cable ewzmeotiOM proed.ms

autonavigator umbilical have been performed fefore proceeding wi

"- **NMI If bubble Mion is Doted in befh level sensors, select the 1v

that indidatees the gretest notion. R bubble positio.

S -. ' K4% K [. 2•



TASK AXALT3S OF OPERATIONS AJOCUATED WIM A 10-FOOT DEEPM LO - WIN V

PEBCZPTUAL DECISION ACTION COIMUNICATION1S sip=
•PC RElUIREMNTS REQUIREMEMS WORK FORCE REQUIMMrs MQUI PMOIAILD ERKo]

Sp .As described in . A.. described in As described in As described in As described in Juno- As described in

A. Function A. Function A. Function A. Function A. tion A. 7 ction A.

Vision, touch. Verify bubble Visuad and man- Oral comunication Safety la•ard operst lot detecting
1 motion. ual. between operators. in work oage. bubble motion.

Interpretation of 70-ft. lb. of Poor readings.

minutes of arc in torque to wrench . Improper srre-

_ Vision, touch, relation to grad- in a close envi- Oral, between Safety lanyard in latioe between
-ability to write ient marks. Close ronment inter- operators, work •a"g. what operators

legible nuambers. correlation in spersedwith oral uniderstand and

inter-operator un- oommnioation and msbsequent

derstanding of a decision making resp .

wrenoh turns ver- requirement.

-- ~bubble readins.

•> If the number of turns recorded in B-3 exceeds 14 turns, suspend post emplac• uet operations. The

missile supprt suspension and allglmeat system will require maintenance and possible missil4e removal.

uhtloal cable eonnaction procedures and pmvoedurgs for connecting'=-==
ve been performed before proceeding with dead band leveling missile

in both lovel sensors, select the level sensor bubbleOATAst motion. Record bubble positioa. SHEET



SAY=NNT PRO03&N3 ERRORS JOB AMD aa "'o~as o&ismDU SW INV

scribed In F=m- As described in. As described in lime-

A. Function A. tion A.

Y' la*27ad OprtU! Not detecting Wlrencoh. - Illumnination mybe decreased.

rk oae bubl notion. Oral osomwication nor* diffi-
otitmpeadIn on *do* level_

now located above-operators

-head at silo base.

Poor readings, Wrench, _pm*cil not*-__________

Iaproper earre- book. SkIll in read- _____ _______

y lazqa~rd in latlon between ing sensor bu~bble _____ _______

Gaeass what operators and oomaunicatiag in--_______

understand and formation to mnother___

asxbseqtiAnt operator for action.,

ions. the.
psi~e removal.

- --- R EYISFD O AIE

A"_________._ THE CAMNTOMPANY P _
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TASC AlkLYS OF OMEATIONS ASSOC

PFlTCTIGNi B PUDPTUAL DEC ISI(S
DEAD BAID LEMEJING MISSILE BASE SUPPORT -IREmUmW1NT MIQJflEMTs

5) DiVide the mmbmr of rinoordidM Vijie

2olookwiae Ame mmaler of tnr~a _3'"1~

~g&1ti~aed i Pimtioa~ -- book-.

i7) Ti9ht~nN e~aq ~-~ t~i toildi Dia~ji Co an to
-pv nut-- se- -paOp8" acre ýa

tin& fbroe.a

jack No-P . 2. - B-3and B-4 pli

LQ.. ~~w J~iu ~i~ngTQUah, jri gdn. Stress viand:Ltic
-i mtiig ato 71 gk bglta P-i tj Q%3 ttA boui*t am byi I
and al de VAin xnz±n"g -- -plat". be c=u. - i&eL frm '

- aw~ak tube tae&. qwwit40' in 81

-- k-1 10+11 plate.a nXA-Dantered baa* Could afft

- - With r*9=t. to Iaeling Jackm- -" af "6QDI at
- - - -- late, mom 0om

taraid With re

to 1qy,24j38 A



TkS( AWJMtSES OF OPERATIONS A&SOCIATED Wrl'H A 10-FOOT D3EP~IR SILO - 6Ing V

PERCHMAUL DEC ISION ACTION CCM4UICATICUS 8&PFt P11BABLE ERRORS
IT 1W T REQUIRF94M~S ;:Q1Oc XmcE 1EUIREMMT REQUIRD(ETS

-iin Inomt Ma- ethematical oa4- - No critical oomn- Wear jproteotiv he"d - rror in turn calv

- A edXatj±oG& murxioationa if notes Soar at all tim j~*Mp

-bak, are not in douibt. w ormigjs~o Wa

sad attach mey a_

yinion, ktoi. rnroarwti o r&_ thatica. cal - Error inl turn calo

~ii±.touh - pi~ion. to Ti~ghtefl set screw Improper screw dri

-P jwop r ow se-t. head can oau-je sex
tiA&forsJ6head damWg.

Ylisca. tnuab sawfe ~A Funtim n.&viromnnixtal, con- Bubble motion not

B-3ad B-4 "lu ditions and fatiguie tected, poor readi

i~nfox jti re-. will effect ojprator improper oorrelati

quirad frm log Potential. Time re- -between what operc

- ~ book.. qjuiremsents will ex- understand and sul

ceed preceedine quent response.

op~erations due to

opexiitor fatigue.

TaUnh, Wi91071- Stress condi tione ZaAP, as IF1otion Plates not center,

1-Cri tinGa -- tb kcn&% an by fa-. D-E& 9m (ft..

44&as be awuý tig~ie from wrench ~quirematnts
- - tod. Qjer!tioc in silo needed but not

base could affect avaialable).

decuiasf that

torsd. W=t respect

to 1WO11Mn jack~s.

DATA SHEET2



SPROB&LBLE ERý101- JOB AIDS OR TOOLS NORMAL SILO VS nab SO W130 V:R120TM

•otetive i _ ha Hkro in turn cal•u- Pencil, log book ....... same

tn in vork, mev).
Error in turn calcu- Wrench Same

lation.

Improper screw driver Applicable screw- Same

head oan oaue screw driver

head damage.

Bubble motion not de- ',rench, level set, If _illumination is not ad-.

tected, poor roadines, pencil, log book equate at deqper level operator

improper oorrelation . fatiV& pay result sooner. _

between what operators

understand and subse-

quent responsc.

Plates not ocntored. Wronch Same

REVIS -- E- - DATE

T"' ~F=1CURM 7.2 6ON'T

A I THEE comPANY

-- -iiSEAT!, 2 4 WASHIN.TC)N



TASK ANALTZS OF OPEBATII

YWCTIOR Bt:ECA A DBCISION
DW& BMD LEMEING MI1SSILE WX. SUPPOR ERikum~ms R3QUIRNGTS

jaining lklidtS loolc Un1ta - - TW.-tL~t=*.-- tigtneMm

-4 -4mr, 0



TASK ANALYMS OF OPERATIONS ASSOCIATED WITH A 10-PT BMIM SM~ - WIN V

PERCUPTUAL DUCISIOjI AC71ON CON&ICTIONS Sam~z PHDAZ R
Oft EiUIREKETS RWQIREDOTS WORKC FORC39 ukEullumamT

- iio -Jjg QW16 --10 D~thMfLiflg ,Qjp Tishteuboltz to No aZit:Ll-aP. OWm±-WazDnav.

DATA SHEET 'i,,
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TASK AIALYSM O OP (1ULIONS ASSMC

IEIMON 0 PZRwNPAL DUOISIM
SWU PMf RMcOTAL ZIAWTI4N( R3WIUINIUW RIJWT
AND MAIUTADU3

1) Three me.bors asomamb work a.

2) Plafe vaprm proof flood lamp. in
work axesaon seooo level am s.-

-,cr to provide l1igt in lower

launch tube arm.**

Ro mtor -lava+- oka~e-_

macd tomlssile se -

Rawme mmP__Q"_r__I!iU _TWýM tOihl -it Where to MVVO t
moi oddt Mi attmaobA& _bolt~ Sticks avoii -s~p QqM pJlal

5/8 nch pa~tbo4.e - qoeavq for"i. where to attm4I

~ pwrIs~ aqttahrp rope to work ca

to qaae and, - - -

_51-~ w,'z iu BMW vsiu W -WoJ.~tb it In i
- ~&wA k~trWater frmqio to pump

-whor" to tomnai

_6) Ammas jupingi =nit F kM110- !io.tqQwbJ It -ft dfttUmiAe t
-- Ins and zomIayc monx support bQlts sticka avoid sump MM is m
-bo -~ m ~Io m-p iAUoomimat pa SwmAyv fore.~ bmtotning.

dimbamptinga-Aiimamet p
-- voe .Cibl o -t J~bD4 arA

*See detailed task anulysis for work ege, pe33
j ~~See detailed task an~milsi for flood samps. Item 2, pae2.1



T&AK AhLTS Op apVLATIONS ASSOCIATED W1IB A 1.0-FOOT DMWE Bf=. - wIN V

PME!UAL DECISION ACTION COMMMJICATIONS skim MAL EmmO
R&IRQU E~MNITS DWYBM N UIRVKWS NQID

- 14DiiAp tohi -it -where to move the Torqw required Voice oooimuicatimi Verjy eaw, to drop the IjectrinN3 PWV c

bolt sgk) &void ~ o~ver p]ate.) to 199quo 'bolts betweenoa pextoz, amp o~jgrz if Aot are left an-oe u

tgqem4v9 fo~rce. where tQ attach and attach eye- am WU telepboui opel~y tied,. to work Q&8- atick to sump am~

rope to- work cage. Wot. oomin mt±Wa to LG twovr lu1db* 125 lb. eW AV remilt t(

equipwat roes for Uqeuiml power r*- elevMtr Work 064

eMW&WAw onlY. nove few pump. Vkaile paling it

*9theer it is re- iimaing of -hpin V-dio oaRo1.a2 Slpinog met BJZO

Qpined t9 pump out pmp.- between oleamtoxmu floors Z xintriml pme,
AV Axneas of watema end 3IN telpbme rMovd fmm pa.

-where to taafer oammaloation to Lm

the water. MPq4 IpMINAr for

wwrgmi only

- - !Isi6a towmb; it TV- datozmine that Torque required. Taim m=.at

-QI ots stck avaiL now pmap in ml- to iloosmn bolts batwomn opezxavar;

eawaiw force. ton0*4oniza. an&L matm and sN telphaea
commnpwecktAon to WOC
equiweat toom for

ik 04pe, pW. 33S l
e4 lamps, Item 2, page 2 1

DATA SHEET



fID3BPS)BULE ERRORS JOB AIDS OR TOOLS NOEL sz s mm9W win v

oy to drop thm xLectrimi jawp cover 541M and/or 5641V- ---

ur- i mat arm- laft, an - cover my wramoh or gonwe 19oot --- --

LAo& o ork me- naik to owe aiA &- rape. 5/0 ia*h we

sigb* 125 lb.. oor my result to bolt, work oage-

nil pmer r*- sowtvtor, work cage
kat- PAsP. Vkdt pa1ling it 10030.

-. inmtriil Paw, Yimv. om~ort~es for - -- --

L fz pup. water (30 eL-. drm

541Mor 564W~
- wumrak or @zovafeat

- - - R[V,$FD DATE

4 ~THE fffA'A"CO>MPANY
Ar FA'TI E 4, WASHINC TI)N 'Z 7



USK A1AL7323 O' OPMA!O A.OCIAI

,wcTICh, C PZMTU.LLIS
-W PIDE nWTAL, MZUUI IU 151 unqu"s
INSTALLATI( An LIINIANOU

7) Lift amp YPp from smp 1Wr attack- Visiont, touck; if Where to move
I"g a rope to the lif ting lugs a__ bolts stick avoid jWV to~pior
the motor and to the elevator work emeslyv. force. lifting into v4
OapS lift and lower to floor ani. oaMPsAid vie.
detach rope; remowe holddown nuts versa.

at motor base and detach motor from

pump. place motor and pump on work

cage platform and raise to equip-

ment room level; hand c&M motor

and pump to acoess shaft and re-

assemble to facilitate handling;

raise pumping unit to surface using

truck hoist; lower replacement pump

and motor to equipment room level;

detach motor from pump sad hand

oarqy pump and motor to work aos;e

lower to sump floor aud reassemble

pumping unit; then attach rope to
motor lift lugs and to work cage and

lower pumping unit into sump !Asing

work cage as hoist.*

The rest of the procedure for in-

stallation, of thepa _* isxst the

reverse of ste~,5 aed4 (u4 -

*See attached illustration of samp pump removal Operation.

CV41 4.t)',



!LX ANALYSI Or OPUA!IONS A SOCTZD WMY A 10-4T flEUER SILO - vIM T

PMIPTUA1 DMICIM ~ AMTON C0*OW=IATIONS SUM! PROUANI KMONS
R~UI=3IU! REQUIIT WD PRC

IVision, touch; ifWhew. to move the Torque required to Voice @owmmioation vr ayt rpt ~
__ olt stck vod ip_ tojpdwi to loosen bolts1 lift-.between operatore;j zpi ~ a~e~ n.dmg a

-o- spand vice _ motor and _pump_ to munioation to LOC Pump weighs- 117 lb..,- -asambly in. pul1h

worse, and from the work e-qui~ment room for motor above w.14is

Is oage and to hoist emergency only. 85 lbs.,

____ _______in access shaft.

p removal Opoimtiofl.

DATA SHEET i i



SANYr PROMBaK EUO1ts JOB AIDS OR TOOLS
Jnhigs5 NOIWKAL 811kO DEEER 3Iw WING v

17 tO dMOP !bth .-Pm y aldck ta BLOW 541MI W/wr -561Xa Same- __

tmnt j.?owel MdL dam MW rmit w7..nh- machanica1 _

qovork ag. -- ta 4.] mAwevork cage =Into=="a trwok -

sighs 117 The., -aamb in. palling it mrops., work aop.

"ib we-4i lab -&.

713
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A~,THE AM EA "COMPAN.Y

5i'ILE 24 WASHNITNGY



TA3K MNALYSES OF OPERATIONS A"

FUNCTION: C pACEPTUAL DEISION
SUMP PI'fl RMOMAL, RPACETUISA RDFUIRESI
INSTALLLTION & I(&WIIKANCU XUiP~T3 R4~~ET

9) Checkout the pump by returning the Vision: to see To determine

water fom temporary storage to the that enough water water qiandi

sump; activate JTART-STOP switch is available and i8 suffiolen'

if quantity of water is not suffi- is sheck that actuate floe'

cient to actuate float svitch; oh- water is removed switoh.

serve that pump removes water from from sunp.

sump and place control switch in

AUTO position.

10) If it is determined that the mal- Vision, touchhs To deterxmine

function is in the check valve, the check valve fu :ction i.,

then steps 4 through 9_(Function • na • be stuck by the check va.

C) may be eliminated; turn HAND- oorroasio to its

OFF-ALTO switch for pump to OF oonnecting pipes.

position and remove check valve

using common hand tools.

11) Install a new valve iimmediately Vision, touch:

using common hand tools, set the check valve

ELIND-OFF-AUTO to AUTO position. a hould hot be

over torqued.

12) If it is determined that the Vision To detormine

liquid level float switch is mal- malfunction

functioning then steps 4 through float switch

--- 11 (Function C) ma 1_be eliminated;

..... lace circuit breaker for pump to

-.... .,7 position, disconnect electri-

cal wire to switch, remove hard-

ware hol ding switch in place and

remove switch.



TASK mAULYSES (F OPElIATIONS ASJUCIATED WITH 10-POOT DMPER SILO - %'ING V

PAC EPiUAL iDECISION ,ACTION COMUNIC.%TION8
RE IUlAMMENTS REjUIREKES WORK FOACE REqUIREMf S RlqUI

op by returning the Vision: to see To determine if Voice couujLrtCation Avoid s•plling water

rary storage to the that enough water water quantit y. . between operatorsj on floor of silu....

STV1T-STOP switch is available and is sufficient to SIN telephone ooe- ....

water is not suffi- is cheok that actuate float munication to IOC

,e float switch; ob- water is removed switoh. equipment room for ..

removes water from from aSmp. ... ergeicy only.

control switch in

iined that the mal- Vision, touch: To determine eal- Torque required

the check- valve,_ the check valve fu Lction is in to loosen check

rough 9 (Function m.V be stuck by the check valve, valve from ad-

Lmatedj turn HAND- corrosioa to its jacent fi tings.

1 for pump to OFF oonnecting pipes.

move check valve

Ind tools.

alve immediately- Vision, touch: Torque required

ind tools, set the check valve to tighten valve -

o AUTO position. a hould hot be in place.

over torqued.

ained that the Vision To determine if Insure circuit baker.

oat switch is ral- malfunction is in is in OFF position.

mn steps 4 through float switch.

wma be_ eliminated;

breaker for pump to-

lisoonnect electri-

itch, remove hard-

witch in place and

DATA SHEET
4,



SAFIET PROBABE EGR JOB U"iDS OR TuOLS iAOi L S3O VS SILO Wm V
IRK~m8

pi11jn water ___-- 1O4jL~Z ~- a

r of sil.

HAND-OFF-AUTO switch ...

vmW not be turned to

917F poition.

circuit braker - Cirouit breaker left

'PF position. in AUTO position.

., , RFP SF0 OATF i

-7 -7,

+I THE: JfrWf COMPANY

I ~~SEAT4E .WAHWNC,T%'N ~2
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TAM ANALYSES OF 0PMUTIONS AM

=3W PWW RUIOVAL, P U LIESO
INSALLAYION & ximNTuma3 ENQUIRDMYB

J3)wo~b Pitmoai& and ajohUwA2

cOnnet gloctruffil wire ~ith

14) Check oat ~amt witchmnd w __ _Ujis

- a tmrts at hU& level _q stp d -

at~Y 1

15) _Pr±w to rwqmow and- Teplacement vision* lnejpeo- Deterniaation
of various 4 jpuaj aoejponents tim for le&M.~ C.vat byr iaola-

-- fault isolation must taka~pa.tc~o

-- ~~AB-ST0 swtchto do-
_-termine that -punT -peamt~ej check

5_TAF2-S(W evitchi check for mal-
fucio-i _$,oqtpxr stateri de-_

-that -check _vave-s- are -O" *heok
__ fj*j hose an dtocharg. ILSje

-A mko3 svtbjheak for ulfuue-



TASK AJILLSES OF OPUATIONS AMOCIATED WIWK 10-IOOT MWIR SILO . WIJP V

PPECUFTUAL D=3IS1O ACTXIO C(UIUNCATIONS su&P~tBW MRmI&uIRUIUm BQUIEDmYB WORK IO=tC RQUIRIDU" ErSRK

- - Yciiae amicatlem.- 
-

- SI~-b t ew e hnn-. OPU I tOW -

- -- -- ~mflia&tiofl to I=

aqui~mga ZWK Ift

awgane only-

Yisjou ý,napec- Deteruijwtion oft L AOJA atgn&1.ng iu. daa. InsUT±KW thalt all
tio tg leak.. fu1t by iaola- are" of mjnijl floor~ ?&3.vos ar opt, n

t±im of comwap~l - vbiJe nak-ini aJ~trija 3"ing leakj condi

DATA SHEET



PROBUJL FRRCRS JOB AIDS OR TOOL~S Ts~4LSL W~ IOWN

qkxo lectric lan- __---~

tern- __

n ±i .JI dm Insurnd that all check 542= or 541X0, w
miaafti foor valvos ax*eopen, not liqui~d level i~n- - -

ing alects...i s"ing leakg conditionx. 4licator, xmulti- .- -- -----

meters electric~- - -

- _- 4THE AMM&F'ZOVA COMPANY
SEAIT~k 24 WASHiN(TC)N



TASK AIALIZSiS OF OPUATIOIS A=

iPTIONs C PZOLEPTUAL CiCISICKSMI, JP POP RWV•AL MIIET

INSTALLATION & MAINTE2ANCZ BJ,4 ETS REUlW

16) Component fault isolaton for a Vision . tqpd4&tion Vj
_ -low water level condition in the . A $._P .i•_a-

sump should be accomplished b4 . . .. t. _oon of-

manually actuating the float ntso.
switch, and testing the hi•i level

probe for a short circuit resulting~

in false high level indication

17) As a result of Ault Isolation the Visjo touch

various items such as the sump . . ..

R!P dia-chax-ge-hoas, -hiA4b level
alproe•e SARTT-STOP switch,

motor starter relay. HAND-OFP-AUTO
control switoh, and the hih level

alarm relay must be removed. re-

paired arid/or' rejlaced (~aq well -as
the previgus•- mntioned pmm, _

-chock valve, and float -swi tch)1 .-

18) Folilowing repair check out must be Vision
acoompl lished on all item repaired ....

- (wiýth Lhe exception of the flexi~e

hoses) [_wseejnthat nohigh le•1l
alarm sig __ is j•ne. _unless .

water in sum aj at_ hi& levelt

cheoking that START-STOPswitch___

- -ope.rtea _ptinp; cohcking that. motor sta~rts

When HMYD-OPF-AUTO switch o~perates

~Poprly_2 sIxs4ulatin_& hiii level in
sum bJ ~ yng Jumper across ter-

Minals of hih learel probe to see

"-that vow should start and. level7I& a s~houdl ame ou6



TA.& ARALXTUS OF OPZUATIONS A3SOC=TAT WITH 10-yooT DZ~I1 SILO - W3]jG Vr

PUCEPTUAL IECISION ACTION CCKiUNICA2ICNS SAFJEY PRUBLE &MROPS
MLtIR1IMENS MXUIREMMS WORK L FORaz RMUIRPNT REQUIRaIUTs

--- Visiono,~--- ~ - A.&fnjm U_ -M

- *~~t~~a~i- - ---- - tv~aln 04matoznj- Arm of-u=488flt flo] -

tUion of oompar ~ Sl tge1gjbgn cm_ Vkila Malvn& eleetoical .

-data. Runicatjgm tQ LG - teats. --

- aic touch T01%AlrA MuU dz, yjgg~ oomim±a=Uýo - - -- z~ ica1 power

to irmeo~-' and tz- betvwee opoe&torg = at be off duri~ng
E- --- a l ~ioMA 09w MXN taegehm~e a=~- zwoodacmt af oe'm

je~ents - a=,taion, to I~ .- __ tilmo~~s

eaiA Umr t maom f~

~ V~iaaVoice commanication

between opemtorsi
La SIN telephone cor-
.3. awanication to C

- quA1put. tomm far

r sta~rts

DATA SHEET jj



SAIYPRYBBLE ZIMORS JOB AIDS OR TOMOLS 4L sSIOW

kinc~A WIWVS in sn wna

maut b off during-

-txaml Compoents.
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TA[ ANALYSES OF OPERATIONS ASSO]

PiMJTIOC I D PEIMAT. DECISION
WORK CAGE UTILIZ TION At SILO MMS3 QUIRUS wUigwasm

(LAUNCH TU3 BAESE)

This procedure requires three_(D) - -

peruoonel - one in eat zu-
too ia work cae. .

1) Identical to those ofps~ (1) of-

hanotion "A".

2) Identical to those of at"2_e ( of

Function "A".

3)__P]ac too kit in ork co e.~ Visual, tactual Estimates requ

wator wokcg ilb-e lowe red for vrwtic~al arm

- adoitiozie&ad, t to, e.g., trever distaw
azimuth drive motor and first stage

par eduction. Utilize work oa ,

Qowtrolýzidenkt (P/N 25-18099-1_-or
__?I 25-18099-2)sz. .

a) LDop sa DOWN-RION switch. Set_
__ e fnsiloofr.

b) Depress TRAVERS and. DOWN-BOW_

switches.

p) _a_ Ithr-ughY Vrequire two per- 'iusal, tactual Equjpmaent room
seonel in work cage. Man #1 leaves .. prsontekl eptj,
work ca.e for floor of Wa1o. --Mon12 mate required o0

reminsn in wok age.- adoquwaqof al-b
-...... .___ a & iouatignl aso

-_-. -a ew ot aline

- tD-hnimi Attagak
Amt& speed of

Procedures for enteriig work cage, eautioa to be emered, det.iled in
It is antiaipated that no maintena•oe will be required o this unit up to i

if isntnee should bU required behend the motor and first stag reductU
insludlmg base support rin will reur removl. (•thi would n mesitate

fte weight of this* ocmbied unit (Azimuth drive motoa, first and dAwnmtqe
13-4 '1 h ae upr ig s O onadwol i"&co



TAMK ANALYSES OF OPERATIONS ASSOICATE) WITH 1O-FOOT DEEPER SILO - WING V

PEIMAL DUCISION ACTION COMUNICATIONS S&PELf PROMME BRORS
UIRDURMTS WlREHO WORK,, FORCI RUIW AMTS I

- Visual, tactual Bstimates requixred Digital po- Cotnmunacation mi be 0e/m.ratmt

for vertical and sure$ minhzml required with pqr- Of VsrtLQal/tzrUVA!1

-traverse ditanees. sonr el in equip9menit _dial e; press im

room (voice), or via hattom. hilure tb

6• j telephone with us4i- utiliz safety 2an.

tenanoe support ve- Sard. blilure to

hicle, Si8OA, 1803. tmke tool kit".

it

".Visal, tactual Equit=ent room Attachment of With eq4imoat rvm Aqcowur in attach- s'I"In or fal•iA

Fos . . . orsonel. eati- aline to ladderi (Varoe) ment of paokap to •a laddar thuat_

~j-pamte Muqired- of~ attaobmet of aline M haisO±t. ter*? in attach15D1

....... ade acof aline jloka to bais't wiet belt for ug of sling or hoist.

a.. .icatiqs 1 a.- operation of On 1A• I *a• flure to utilize

QU3a of aline hoist. WaetV belt.

mant speed of

•.-eutions to be observed, detailed In ?.0. SKDOA-2-10 " p 4 and 5A apply to n I t x!•
swill be required on this unit up to a period of three Yeas V, regular silo; stop 53 applies to
_ond the moto , and first stw reduction gear, the 0 o'l t t W

Lire rqwval. (1fis would necessita.te rino!8l Of
Lnuath drive motr, first wad dwnstqp gear reduc ti,
200 pounds, and would require a cremW br rQMcyal.



PR3&BME M~ROURS JOB AIDS OR TOOLS TSio i WN

Oveu/lmie2 astimate S~andar&i tool kit -Ability atjt -topo PmAs 1 fgajmmc ab, a an_
.r er~oa/tvser fOr WOrkL 030 Tax- naata2.rwtomia m azdoiln ta 0

*diets&"e; Aros wrong ;Cua w-remet mVa be - p1er- an&Cý a* om m ei~ embI~
hitton. Ihilnue to rezuiredi infozm- -oa uia w sem . ____________

utilia.t safeity 2Ia- tion uot available.

jaid L ilure to- -

take tool kit,.

wwIn attsch~- slipping or falling Hloist, sling, tag-. Consientious observance-

Of PeOkaga to aff ladder tbrough ling, safety -bolt. Qftei xqzyznta[,-

andhat srxo in attachment

V bolt for une of sling or hoist.
ftilUr* to UtiliZe

IwnsI f.rug _NUtV D DATE *

53 applies ta - _

-4-THE AfAFFAA0JfCOMPANY

1 SFAYTLE I ASHINW.' N



TASK ANALYSES OF O0PRATIONS A3:i0

FUC•TION: B PERCEPTUAL DECISION
WORK CAGE UTILIZATION AT SILO B&SR PEREPU DIXJISIO a

* ~~~~(LAUiMH TUEE ]USE) RUR2T

5A) Where azimuth drive motor requi r* Vimia tactual Plmaommet of la
removal, procedure would re_q~4re__ der for m _ximm
Smen as follovsm a #1 - position efficiency duri

12-foot ladder under motor. Wear . . opetion. D-

safety belt on mounttng ladder. termins alignma

Xn #2 - depress 'UP-LWT switch s Detexaime a&dew,

ascend approximately 30 feet. De- of sling fasten

press TAVBISE and DOWN-RIGHT buttons
for vertical alignment of work . . . .

with motor. Man #3 - use sling to

fasten hoist lus__gon motor -to- hoist

ring on elevator work cage. - .

53) a. Equipment room personnel will Visual, tactual Silo base perso
disconnect all power to work will determine 1

. aGe at .instigtion of per- o. egis resting

sonnel at silo base. silo floor.

_--b. Personnel at base of silo will Auditoi 7 .

... communicate with equipment

room _personnel to assure power

has been disconnected.

. . Personnel (silo base) will - ýacv_ _l Determine adertju

attach a taline to hoist on of tagline attai
work cage. ment and point i

attachment.

d. Personnel (silo base) will tc.ctual, M1nimal

then disconnect hoist cable kinesthetic

and _power and communicatiou

cable



TASK ANALYSES OF OPERATIONS A3:OCIATED WITH 10-OOT DKEPER SILO - WING V

PERETAL DEC SION ACTION COMMMUICATIONS 3AEMT

. 7isml, tacta Placement of lad-. Placemet of ladder; Voice communicatio. Adaqste caution in -sa U l a.

der formximum attachment of hoist. between two p"eronel use of._ladder and "- IadfuataC &auui

Mt ..n effiaiea ._during Depress controls. at base of silo. -in attachment of hoist t, hwt Qo AL.,

__-___-_p~tin. D- Possible M~urem9!t jp4 _sling. _ oi et

termlne alignmas~t.- for voice oomisnndes- to wear safe tr b(
_ __ Deteruine adequacy tion with Personnel voi* owL or onI

_____________of sling fastening. in equipment room.

btons

L•t

Visual, taotual Silo base personnel Pull cirouit Receive message None No circuit breakc

will determine work breakers. (voice) that work :pulledj wrong oix

e _is reeting on cage is resting on vi akers pulled.

silo floor, silo floor.

Audi to_ Coonunioate with Send and receive None Gartled oamnmioa

personnel in eQuip- (See Action col- tie.

ment room; receive umn).

confirmation of

power disconnect.

Tý.ac tal Determine ade:juacy Attach tagline Noe None Inadequatq attach

of tagline attach- to hoist cables munti 9Qlle I=t

ment and point of -woAd be auffw

attachment. far "aipulation

t.Ctual, Minimal Hoists remove None Must have receive& - -

kinesthetic hook. Powei & ±UotroyertbLe evi- - Bd or b re0 coz

oommuflhpcatiQV.84 dannac Of POWw Aiz- *A9otor Dina on di

wriot rotatiOn. connect. 1 QoUB~t.

.abduction.

DATA SHEET



TASK ANALYSES OF OPERATIONS AS:.iOCIATED WITH 10-FOOT DRWER SILO - WI=G V

SAT SILO B PERCEPTUAL DECISION ACTION COMMUNICATIONS 3APETY
BASE) RB0MUIETS W14ORK ?ORC1 RW.•UIREMENTS RE %UIRENEMS

Ive motor requires Visual, tactual Ploment of lad- Plaop•aet of ladder; Voice cacmmu tion. Adeqxte catn ina *

re would requ . . . . der for maimia attachment of hoist. betwen two persoel use of ladder and cax:

ISS Nan #1 - position effioe•qduring wDepos controls. at base of silo. in atta••ment of hoist _

ar motor. veer?- o~pertion. ])De- Possible Meqfremnt 1an sliiM. r-
oumting ladder. termine alignment. for voice commnies-

iUP-LW switch _arid -Determine adeq1ua.c tioR with personnel
tely 30 feet. De- of sling fastening, in equipment room.

nd DOWN-RIMM buttons

gnment-fuor oei, .to-

#3 - use .ling to--
;s on motor to hoist

_work cag.~e

,m personnel will Visual, tactual Silo base personnel Pull circuit Receive message None

1 power to work _ will determine work breakers. (voice) that work

gz~tion of per- @8_is resting on cage is resti4g on

o base. silo floor, silo floor.
base of silo will Anditoi7 Conwunioate with Send and receive None

rithequilment -ersonnel in ecuip- (See Action cel-

l to assure power ment room; receive umn).

onnected. confirmation of

power disconnect.

lo basc) will _ _ T~ctt__ Determine adeouacy Attach tagline NOWe None

ine to hoist on of ta•line attach- to hoist cable.

ment and point of

attachment.

lo base) dill tuotual, minimal Hoists remove NOne Must have reofive&-
Ct hoist cable kinesthetic hook. Power & inAQntrQvertjble aviS

communication oomrqu~cati•ns dAnao of powr dina- -a

wrist Zrtation oenet.

abduction.

DATA SHEET



PUOE&13LE ERRORS J03 AILS OH TUOLS � sn�o VSUiDIENTS

te caution ja .C.za�aaa iaaa f -- fl�iat.a�±ng. a&i�inz -� - -

ladMr and oar� inadag�i&�te QautiQn. ±n �bn1±�.rn2�

mo�m.nt of hoirt �ttio�ue�t Q�V il±ii&, 1�o±st - - * ----------- - --

- .aA � belt. Fail .'t -

to ve&r safet�y belt in _

,YO�* oag� o� on �add�, -- __

No circuit breaker.� none
pulledj vrona otreult

breakera pulled.

Ga.r4Sd owm�nioa- ��one

tioz�e.

Inadacj�m.te attach- T�ijine -

mont, oe.bie 1e�tJi

voi�d bo u��imit -------------------- -

�f � � ,�ptor piiaa Qfl dia- 3 ;1
�reyertJ.b1a evA- Bend or bAo� con- TQri�ue wrench - --* - -

St2� DATL -�

- c;2ur2� 7'�

It l�2�-\S7'3lII THE CCMPANY
-----V. - t -it.11 �EA1T.F 24 WA4INr� N P. � 1



TASK AILtLT3E OF OPMR4TIONS ASSY

FUNCTIOK D) PUIcL~TMAL DECISION
WORK CA02 UTILIZATION AT FILO BASE.

(L&U;NCH TUM BAIE)

5D) continued.
e. Personnel wili remove tool._kit Visual, tactual, Approximate all,

and items of excessive weight kiunesthetic ment of eage wi

from work cape, amdiaml_ motor.

maneuver cage into posiftin im-

mediately below azimuxth drive

motor. Replace tool kit,, etc. _____

f. Bquipment room personnel will Visual, tuatual Approximate all.
Sattach line to traversing motor, Mont -of tmvers

and utilize this line to pull motor with work

work cage traverse motor lumtil. oage.o

It is in vertical aligwmimt with

work cagep immediately above

azimuth -drive mot-or.

g. Personnel at silo base will vi sual, tactua~l E~valuationi of
reconnect hoist ~ad power "nd connect operati

-communications cables.

h. Infozin.qwipment room personnel EýIuipsaent room

of onnuection. Squipuent room personnel:

personnel reconnect power, auditory, tactual

i. Miter work cage and attach sateo- Visual, tnctual maximal heightt

. y ... belt, depress UP-LOT swtdth

and hold-until maxiwam ascent is

achieved. Fas ten sling to hoist

-lugs on motor and to hoist rizWg



TASK A!ULT3ES OF OPERTIONS ASSOCIATED .rH IO-yoof DEEM SILO - WMr y

PECY CTUAL DECISION ACTION OMMMUNICATIONS SUMT PROB E zDRO
REJUI•T S WORK AJIICE RE1UIREMD TS RE•UIh T

Yisual, tactual, Approximate a.ign,- Remove_exees items .. D •tsi_ g•

kinesthetic emint of MaV with froms work oago. - -e fm cas

motor. Move cag. manually. _. ..- t 9f" r

... motor.

Visual, tactual Approximate alip- Attach line; pill Possible check with •ire nit aeq te•

ment of traverse motor to desired personnel below. . eq4 im,•li•

motor with work position.

cape

Vi'sual, tactual Evaluation of Hoists insert Bend or break con-

connect operation. hook; power and iector pinns; faal

communication: oonnect hook,

push connector

parts together;

rotate knurled

rut to complete

connection.

Equilment room Connect power. Receive Garbled oommunx4-

personnel: tign; i aflure to

-auditory, tactual 0o0net Power.

I� Visual, taCtI.I. Maximal heighth. Depress button. Requirement for wearjg Press wrong button

saafty belt, Failure to wear Fa

DATA SHEET ii..



LFMT PRDBABLE ZMRSO JC. AIDS OR TDL vsS.OD~k~ iA m
[1JDUWNS DfýKdiukif

DmO -itow being, rt- - -- t htapp11She - - Jta1& sub L(SIUft

-MoYdfr, Dmas OR u,-

4.±unm~it of CAge with -

-motor.

-attache4J mn±a3jgweiit, - ----

Bend or break con- ToriuQ wrnl Not applimblA~o Gare in O9?3Attiou of elO~tri

i4ectoz pins; fail to i auaa
coonnect ho"_,__ -- h.Z. - -- - -

Garbled oommmnioc.-Ni pUOO-Rocnt

tign; failur to

cov~iect poer

mt for woeriu Prosc wrong button. Wa~tYj belt (staa- Jbtapplicable. -~ata rgaiatioraigbpe~--

lit? ~Failure to wear cafe- dard f=r work cage. --

S - - - ft~~~~REVsISE DATE I~-~ c4T -- *-

THE: CO MP-A NY VZ -\ S3 Z_

SEATTLE 21 V.AHNC-.rnN I;='



TASK ANALYSIS OF OPERATIONS

1rNCTIONS D PERCEPTUAL DICISICH
WORK CAGE UTII5 ZA~T1ON AT SILO B&SE a~kUREMM EIRM

6) Loosen and remove bolts fastening Vimul, taotual, Point of opeMt

azimuth drive motor and first stage kinesthetic, at which motor_

gear reduction to beae support ring. qVIts support.

Eaee motor into suspended position.

Stow all nuts, bolts, eta., in

pouch.

70) Ladder is hoisted. Procedure is

reverse of step number 4 (Furaotion

D). Two men asoond in work oage.

7B) Personnel in work cage will de-

preal DOWN-RIGRT switch and brine
work cage to rest on silo floor.

Steps detailed under 53 (Function

D) will be performed in reverse

order.

84 Lowering-of Y-1-uth-drivp motor --

W- 1 I1 "he th A raexs at ofraisiig.

q)- i1epJlaoing-o zimu-tb drixemo

will be reverse of removal.

10 .. ..... .... . . ...~to b iaw s T~iAee •,,tfo mxsteps 1 touhml-- cretsjp we A

-- 3iG~o p.r.5, page Ill P2-14702. JOUlw 49wiooi

-- Tim eativ~te

Step 7A applies to Wings I trough V, regular silo;
step 7B applies to Win V deeper silo.



TASK ANALYSE OP OPERATIONS ASSOCIATED WITH 10-FTi DEEM~ GG:LO - 1/I13 T

PFMEPTUAL DIOCISIN ACT'ION CO14(UNICA¶TIONS SLE POBBL EUZ!
REOIRMIEM REBUIR340T WORKI FORCE REUIRKMS RL5JIigS PROBABLE E2R0RS

Vialt, tactual, Point of operation Remove bolts, eta. Care on 'add while Lak o f c in dii

a kinesthetic, at whioh motor re- Ease motor_to fual guiding motor. afer M.U.timAg motor. •

.quires support. _suspension. S3to-w belt. u__ to wers~

* loose bolts, etc.

Visual, tautil vluatei soha4u- Follow step* in Activate wrong con

. io.4 response a4d prooedures acti- Inadequate adapter

D2. follQw ;quepoe, vate •ctzis. look down, inoompl
Tim estmate Rma pter connection of cabi

mniin •ring. Lock 1Acklure to cloee c

dome. Connect brzaker.

cables. Close

circuit breaker

regular silo;

DATA SHEET



PROBABLE EZZORS JuB 02: TGOLO8i .o jLU MJWPXK jj 1O '..JING V

'a~dd.- while Lac~k of car~e in dis- - Hostl 1 1.1Wn, ta- '----

moto, e' . _f mo ting mo__tor. Fail- :inea la4der,, yrencLj___

ure to wer safety belt. _aseqt beft.

Activate wrong control. PocýIble t•02% ...

Inadequate adapter ring wreaoh% atomt. ...
look down, incomplete not avai 3ble.
connection of cables,

1iuto close circuit

breaker.

- Afl[D 4DATE A2UtNE 7.4 j
- 2 - HE: Af~fi~-V COMPANY

- S EAITLF 24 WASHINcTCN 3 b



TASK AJALYSES OF OMhATlONS ASSOCI

FUICION*± 9 PMCEPM1'U ME~OISN
INSALLL!IOI & MAINTURANO OF BIN uMumIui's
I1I=K-COM(UC.AT1ONS3 JACK DOX

- ) flpmtor utdlimas a wor asat- _1Yisinn~i heaIJA Iuab at mah±tmi

ta all etarnalinm aabea~ &Eg -U _AL~iamt t~ .

i~tr-oimo~to~"JCk Bock lmpble

2 nTgal A _SUJntA r_ rnQmA~tinv Yji an to _b

J-ZOX to BUDo vall nsgin& FQU~r

qMilllp hsuA& ~ss

--) mve or-a- wiiietbox( Yi jn a tough hioh wirest 4p

-- alnt+±A& hmand~ rqim) whare. HiJhly

n2jtj Cal Ovu-
tion If =t

caliom wil w2st



TASK ANALYSES OF OPEAATIONS ASS0OIATE WIT~H A 10-FT DLEPM~ SILO - WIN~G V

PERCEPTUAL DECI3SOV ACT'ION COOUICATIONIS SAPE'I PROBABLE "1WOR

MBUIRDIS REUIMh! WORK IA)ECE RiuREWUR~1TS BEF4ufI~uKZTS

-- jMj Ta 46 ~aL kn f Hut manti hl o halma mALt IM If ME ~uic~ia~.~C~ lanpW&ar~giiat D2.ff~fl~lt to &14gn

-- wma~nt tAQ muit iriul le into ý- ia A~mdered neasx bean~e ozn holes when working

niimkk cia. -=ate &t -approx. ± - p ~nas± from a moving plat

- i -nb ntraa 
form.

Yizion ank UQch Which wirwa . M aintaus@ is re- Oral na '14aaHe be- Electrical pwar Color coding on

where-.4 ghl± ~ Tered. of ataps twun aperauw. &iw"i be dinewi- wire.

critic al opeia- 2- and 3 (ilwiction X)ncte.

+i CM If =xt

- - - corrac~t, COnMuIM-

cation will n~ot

DATA SHEET 2



lip=ET PROBABLE, F4ORS JOB AIDS OR TO~2OLS kuol Si±jo DkZM SIL~O VINi V
MSIaM~TS

Difcltt Star drill, hammer, _____ __ _

~ ±~ ~ holes when working screw driver.
from a. moving plat-

form.

:trical j9we QoQ.or codiw on Wire atripperie. a- ---- -- -- -- -

I& be discum- Wire. driv3er.-

&d.

- 1 A IEj C2LI&) rZfz -7. 5

-p THE:ffffi tV COMPANY

I týA'k2 WASHINGTO~N 9 37



TAS[ AMALYSES UP' 0MlATIONS Aj3OC:

F¶JNTION: F PYBRCFJYZUAL DECISION
INSTDALLATION AND I1EAINTENANCE OF EVRQP 6URU
MO?ION SIMSING THLNSMUSfl

1) Operto ui~lizes~vk~ no 9a-jkori. tOq J4tAo*

sa1ll lowest level~ Motian -3gi_ hl AQL.±avmt
Tragakugr 1 uimAb1p 4e. 14 s~m jwk

R emove cover' and wire box-. Vi7sioni, touchi a2:hich wires @D

1wh."



TASK A1I&LYM~ UF' OPM1ATI0ZfS AiSoeIATED WITH A 10-FT DiMPER SfLO - WI]O V

PMCEX'ZUAX DMISION JWCTION 00Mt¶JU~TI0NS SUMT frJ~ EMRRS
flE~fl4EhiTis RLNUIRMENTS WORK f FUC uE4uIniRi1T B3IRDEiTB

_Yjaion4 tou*k _X" t m4.nt44n, _p9UZ hg1,u mait QMi oofamtioa SaCoir 2ag d must be- mti~ to fluint~

_JQ91 AL±M44at to be dIxiied. iza bateita opmtor'Aa. Detd~o oaw -ho ala m who1

-- - - s4t- Q18A bolov. *==aBt*. jyake ring-. vOaiS frmt a, mov

-Vision, touox *.2,dah wires so Fo Oantr a Ql oguic±ation - Color cod±DaL ontt
___________ wh~?remove 0taVr --

DATA SHEET S !



MaEy pRO3A ERIIORS JOB AIDS OR TOOLS VSMEMNORMAL SILO DEEME SILO WING V

L9apII -silk be -XMafi t to maitjn. ra drill, hafA-_ unmu-ad~~ a]Aatf

bdok a alsa pmi~~ When an- no drivier. -~l -~ax rahe tha 6; f

2 - Vozklzg fxc.a. moving ---- ~-

_ __ _ Color co in on wi e. .-ire z J tr_.a ...... . . . . .. . ... ... .

01 w~a ch . .. .. . . .. . .. .

_ 3•C I RV'1SFD DATE

1 A :UrZE -7. 6

-- THE f"LAV C OMPA NY
'FYL 4ý - )



TAS ANALYSES OF OPULkIMI,

FOJCTIO1,a SPXENU; DEiSiC

t PRDPARLTIOI & RUU)YAL OF HISSILE MZUIRRUM! MWIURD

1) Descend in properly prepre•t work Vision_, touch Has a &.00e

cage to a pMi~t oppoxi te missile Us.- -- poupd_ _0nt&C
point junotion box on silo wall. been establi-
Attach earth ground cable to ground- D.o_I•_ 1o-v JM
ing strap on outside of missile sup- attaoh poin4t
port ring adapter and to connector-

lugs in tie-point Junotion box.

2) Attach missile skirt oundi ... Visions touch Has a pr-oper

strap to grounding olip on inside ground oontu
of missile support ring. beon establig

Do I knxw prc
attach pointe

3) Install hoist support hook on _Vision, touch Is hoist msun
receive ring and missile base hook flush wi

__prtig reoeiver rind
u4sail. base

port ring.

4) Hand torque •adustsent nut Vision, touch. Is this force
to maximum possible torque A Aeat variance uafficient tc

to insure aeuate preload- m exist be- meet requires
ing-. tween hand_torq~uo of the T.O.!

_abilitz of vari-

ous air men. An

adjustment nut

torque study should

-be made to ascertain

requied torque and

5. 1; a f_1eroentile
ran adequacy.

*Funotion 0 is to be reversed for Missile Preparation for bhplacement



TAK AAL7TSZ 01' OPSUTIONS ASSOCIATZ WI1 10-FOOT h g SILO - WI3G V

PuWEPT'mL DISIOK ACTIOI coNKUICAIONs SUM P3033 oM0
RKUhRRGM MIR9u4I0 WON YOC UQUIRE4MM R IUTM S

Viotouch -Has a jpojer -earth Imawts1 0ow *!on Tel*pon wM~ sdM~ _rg vgtiehand Zft Peer froum attash
do- ground, contact of 9&rha V m Phone- hqead-Ot wQ= Smfgti laWWW~ =As..

been establis-hed? -cable.- - taaohod ok
d- DoI know kroper rimg. ffeto SA•o.

attach points?

- Visioaf- touch Eas a proper earth Manual connection Telephone with R__oo- ground attacht
pound-ontact of earth woun _ _.phone headset. made.
been established? cable.

Do I kiwi proper
attach points?

Vision? touch Is hoist support Manual manipula- Telephone With ma.o-.- If hoist support h
hook flush with tion of hoist Phone headoet, is 1o~rly seated
receiver ring and support hook. error possible.
missils base sup-

port ring.

Vision, touch. Is this force Hand torque ad- Telephoe with micoa- .. o a3 ment n
ggreat wvaianoe sufficient to Justment nut.. phor• headset,

mef exist be- meet requirements

twyen hand_torQu*e of the T.O.?
Sabilit. Z ofvari-

-ous air men. An

adjustment nut

torque study should

-be made to iascertsin

requied torque and

5fl to _ý51percentile

-man adequacy.

lissile Preparation for koplacement 2
DATA SHEET



SLY=! PROBLUX URS JOB AIDS OR TOOB wa LO 8W wim v

ITO _hm& Sn _?per ground attuetment Basic knovledge of oeos -___ __

Safe~ made trioal _OirouitZ7.Te!
L t o k u . -... n al_ Mam~l, •too_ kit,_. . . .. . . . . . . . ...... . . . ..

Weir Ohe. Olin rod oove .set.

Poor ground attaohment Basio knovl•od of else- ...

m~e. trioal cirouitry. ITe&-

nical haniait tool ýkits

sling rod cover set. .

If hoist suppowt hook Normal meohanioal skills. Saie

- is proply seated no AP number not available.

error possible.

-Loose aijusesent nut. sufficient hand torque son

force to ti..tef. to
sai~min expected. -

C t F ISE D DATE

+I C= Urzx_. -7.7

Ir4 - -

A____ THE:A ff9F#" COM'PANY
%EATTLF I WASHINWlCN /



TASK ANALYSES OF OPMATIONS ASS

YMCTIQt 06 PERCEPTUAL DECISION
PR12ARATION & RE14OVAL OF MISSILE REE•UJlfI1M ==9M UIR4E•T

5) Attach hoist chain to hoist supojrt Visionj touch Is it attackedl

hook.

CADTION: Use extreme care when handling missile

skirt wubilical cable head in steps 6 through 14.

Cable head contains shear pins which any be.sheared
if cable head is bumped, pulled or otherwise mis-

handled.

6) Position lower cable grip aro=d Vision touch, Insure cable

missile skirt umbilical cable with good illumina- sitioned. cerrei

cable grip lanyards ur. tion. _. .

7) With rawhide lace, lace from top Vision, touch Insure that dii

down in a criss q'oas pattern ta.ace is appro:
through approiduately every third . .te% for fe

loop and secure rawhide lace with

a square knot. Distance between

umbilical head lariyards and cable

grip lanyard shouAl be approximate-

ly four feet.

8) Extend chain hoist and attach hook Vision, touch

to lanyards.

1<0 -0 11



TASK A)FALTSFES OF' OPERATIONS ASSOCATED WITH 10-FOOT DMEP! SILO dWIN T

PERCEPTUAL DECISION ACTION OfiIAI8SPrPB~UR~
1LEU1R21IEMT RE .ýUIMWETS WJOM FORCE RS4PUIRDAU U.~I3

At Visi on, touch-Is it attached? XwAnj a1oaoatig Telpon ith xACTO- P12200v kas0 etNOpver TS

-. ____attAwmid- workam

ME missile _ _ - - - -- _ _ _-_ _ _ _ _ _-_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

throiui 14.__ _ - -_ _ _ _ _ _ _ _ _ _ _ _ ___ _____

miy be sheared__ _ _ _ _ _ _ _

hervise~mis- --- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Vizion touchi, Insure o"ble po-_ -Manual 30*~u -- __ ____ wtif Note P

hi good illumina- sitiuned. oorreet- laticia. 4i~& OftgSj6.

tion. -ly. -- -- - _ _

Vision, touch, Insure that dis- Manual _manipui- -ft it____

-~- - -- taace is a~proxi. lation. ----- w di.!g fte~.

Sma wtel four feet. - - _ _ _ _ _

)k Vision, touch - -1nua-1 U94YU-7- -ai ftt I ~-t~~
lation. ____ *9~ding S" 6.

DATA SHEETii



arm MUBLE EmitRs 30B AMS OR "M oor Ms Noine aiinxo wix i

~. kui3 e Cauo f Noteh~ pro-? Bhas-ic knoledg *of 1*-

-- _Sim eoautjjm5Note pxe- BAn$.oiml knooedz 0 e- Sa

ow~tiftnot* r- Wxjiua-ievea _______ son

_____ _ I. seding St ._ nation. _______

-- 1-----_-7-7Cjý"r

rAP* SEATTLE 24, WASHINGTON4



TASK ANALYES OF OPEraTIONS AS.UOCI

FRUITIONs 0 PEM1CEPTUAL DECISION
PREPAIIAICN & fMTIVAL OP HIMSILI RFQDIWOM YS HY14iMGMTS

9) Operate chain hoist until weight of Vtguh Qnav Aout _ M-
umbilical is on hoist.... go illmimi bilicalwei t

* 10) Loosen two bolts attaching umbili- ¥i.tCmI_%9Uh .___ 310_ItS
cal clamp halves to clamp bracket god illuminati

and loosen clamp bracket bolts.

ij)_ Loosen bolt and swine clamp clear Vision, tolich Cla:p is clear

of missilc skirt umbilical. _ good illumirration of =bilioal

12). Remove bolts and remove .unbili- Vision, touch Rechek toQ be
cal head lan±yards from bolts; good illumination sure bolta are
reinstall bolts. -- ailed,

13) Remove umbilical head threaded Vision, touch Are threads
- rece~ptiole from recewVy cable good illum4ati t ed

__ oonnector with strap wrench.

14)__Lower umbilical cable with chain jisi~O, tuch

hoist until protective ca_ ca good Illum tion
be installed. Install oa?.

if) Lo•wer umbilical- Cable until clear Vision, touch
of missile base supypor -Ad 41a-_ _Sod 111uninition.

_ connect cable grip laiards frm

chain hoist hock.
o ... NOTE:, Lower_Pable grilp assemble/shAll ramain smaurM to

skirt umbilical cable until skirt umbilios/R is reinstalle p

*When mis sile skirt umbilical. cable requires maintenaft% steps 10
throug~h 13 should be included in umbilical cable Remove/Replace prooeduw



TASK ARALY= OP OPERAITIONS IU'JOCIATflD WvITH lO-FouT DFJ21fl S~ILO - WING V

P21EMLDEI lION eXcrION GUOIUI1NICA~irIONS S MPROBABLE BORQRS
R"LOWi~FTS RF'UI'tE 'ITS WORiK I;RCTX aIkUIUý~T3 iUREIB"IN

_YA&QI~p* tokugh~ ImuwLe Aibc& m- -- Te].oj;4=9 withi rp±9i- Qriv g ar_ 8.Cato Note pro

---- Le.D~~~t attachad-a- w~k, ma

Y~~~io~A tIvb~~t ae inoeed. 14=1-11 and -onaca-

±OPo, illumf.~iao

Visions tou~ch Q1L~p !a cl~ear Ijaji.1-1 it&d mncfi-=

-gcod illumi-ratign of umbilical Ical. manipulation

Vision, touch Recheck tQ- be Hszauaj Manipulation

9ood illumination sure bolts are

z- rinsta4lled.

Vision, touch Are threads Mlanual zmixipulation

-good- illuminatim . tripiad?

Visions, touch I-Lamil.il manpuL.±io
- good~ :Lljtg Cap is loeoQ

Yiqion, touch Mai31 tO

4Lood J 11umi nati cm

gOi1n ±12O saonreA to

~.quire maintenano% steps 10
Ailical cable Remove/Replace prooedares.

DATA SHEET



PWPROBAB~LE EiqRGS JOB AIDS OR T, OLS 1NO1Wi SILO VS DIEM SILO WLING V

-See Caution No~te pro- Awwlau.-visual ooorili- Sine

Lfft7_InywA osding St"p 6 -nto_

-ta wark asge _ - - - , --- - - -

Cap is loose

_ 13-
R FVSE ATE2

KI - HE AN FVAFK COMPANY ,:a'3
SEATT 2 WASHIN,!Tý'N Lf,



TASK ANALYSES OF OPERATIO!M

FUNCTION: 0 PERC EPUL DECISION
PREPARATION & MIOVAL Of MISSILB MURE01RDUN[ RE4UITDENTS

.16) iRnove chain hoist froft hoist sup- Vision, -touch, ---

port hook and remove hook from re- - ogood illumination

ceiver ring and missile base supporto . .. .

17) Swing umbilical- clampp-half into

S....place and titen clasm-half bolt. --

Tighten clamp bracket bdts.

_ azimuth drive won- TrV7 tO6st 6

troUer, visually positioning close to onm

missile raceway halfwZ between as possible.

supportk aro3 1 and 2._

19•) _Alig centoer or receiver ring ear Is tolerano,

-.... that is ne irest arm 1 with center- vithin _+

__ -line of arm 1 within + one-balf

inoh.

_20 Return to base of missile and Is toleranc4

verify step 19. 1f ear is not within-+ Y2 il

-centered, -rotat •Gzssil. an

ne Tes . ring... .. .. ..

_21_Position adapter rin, to missile Attachment:

skirt clamps set. Bolts attaohiq been made a'

m*.saile_skirt to- missile support - bolts only

- rind adakter should be hand tight- tight.

ene. . .



TASK ANALYSES OF OPERATIONS ASSOCIATED WITH 10-FOOT DEEPER SILO - WING V

PEW EIMAL DECISION ACTION Cý ZM110CATIONS SAFETY PROBABLE EUROS

RF4UIRDM6 REUI±T1A TS .3ORK kC RE,4UI11LMNTS REQUIREMENTS

np-__ Vision, touch, Manual manipula- Telephone with micro- Safe._ shoes, hot

re- _ good illumination .tim-. phone headset. and lanyards.

Manual manipula-

ilt . _ 12. .

Try to get as Manual manipula- Error in visual

close to center tion and visual ment would requi:

ais possible. judjent more time on ste]

19 and 20.

ear Is tolerance Fine manual mani- Won't be within

ter- within + 6 in. pulation Maee necessary il
f Step 20.

Is tolerance Manual-visual Judgment error

within+ Y in. manipulation

le Attachment has Manual manipul i-

•hin been made and tion

Irt bolts only hand

.ght- tight..

DATA SHEET



LPEN• PROBABLE EVRS JOB AIDS OR TOOLS NOEMAL I VS D!ER SILO WING V[REMTS

r shoes, at -High manual-visual_

.. ya.ds. coordination, plus

st.cp -1 -of this -Funtion

Error in visual judg-

ment would require

more time on steps

19 and 20.

Won't be within toler-

anoe neoessary in

Step 20.

Judeant error

RFVIEfl rIA

1...

- k-

AI THE: f~f~JV COMPANY

Arr 'SEATTL.E 4 WASf-~N-ITON



I TASK Ar&LYSI OF OPWATIOKS L:

IFUCTION, G PIZIPNAL DEISION* PEPARLTION & ENOAL OF MISSILE REUIROM S E R

22) Torque 16 clamp set bolts to 1200 Vi Sion, touch, Torquing•is ou

U± 5o) inch pounds good lighting reo t and torqu

wreach is with

___________________ ____-calibration- da

23) AdJust each positioning Post to Vision, touch, Aliammnt is
fixed position b1 removing adjust- good lighting Correet

meat nut lookpin and -t wning adjust-
met until positioning pin can be
installed in positioning post. In-
stall positioning pin.

24) Install adjustment nut lockpin and Vision, touch, Alignument is
remore positioning pin from position- good lighting correct
ing post.

25) Peed quick release pin and posi- Vision, touch, Alignment is

tioning pin on positioning post good lighting correct

down through mounting bracket on

missile support ring adapter.

26) Continue feeding positioning post Vision, touch, Ali•ment is

until quick release pin hole in good lighting correct

positioning post aligns with hole

on side of mounting braoket. In-

stall quick release pin.



TASK AIILYSIS 01 OPUIATIONS ASSOCIATED WITH A 10-00T SWER SILO - WING V

P1RCPTU&L DECISlIO ACTION COMT CATION8 BAPEff PROUBLE MiC
RPWIE3?S RNUIR WS wOmR uOY B RIjUIFROWuS RHQUMUf

DO vision, touch, -TcrqUin6 is o0r-_ Manual IHanipula- Telephone with micro- Safety hat Tru ro

good lighting _ et and torque tion phone headset.

wrench is within

calibration date.

Vision, touch, Alignment in Manual manipula- Telephone with mioro- Safety hat

at- good lighting correct tion phone headset.

Just-

be

In-

mad Vision, touch, Alignment is Manual mnipla- Telephone with micro- Safety hat

ition- good lighting oorreot tion phone headset

Vision, touch, Alignment is Manual mnipula- Telephone with micro- Safety hat

good lighting correct tion phone headset.

at Vision, touch, Aligment is Manual manipula- Telephone with micro- safety hat

good lighting correct tion phohe headset.

DATA SHEEi



SLir= PROPA3LE MHURSI JOB AIDS OR TOOLS IORNUM W SIL 1 UU S11O WING

hat- Toriu oor-

hat m

hat

hat--

hat

+ REVISED OATk 7 LtJ -----

___ THE:ArfA'F4W COM PANY

A~i~jijjI AT..EAS~N~,C,, ~ tj



TAS ANALYSIS OF OPIRAYIONS ASSO(

FIMCTN S 0 JOWMAL DEMISION
PWIPARLTION & REUVAL OF HISSILE •ES IR•U •

27) After -*-remova• op,.m ao.. top1+t~ *g. Jmt of _P

of silo have bean oqipj1.et.4 an V.t~,t ,- olae

observer will be slotted in luo.her- audio.

N4l.pnent9 m. Ru"set oemmaim s-
_ tims will be established betwom

this observer and opm.tqr of hoist
rods (at ground level) in qr~er to
inform operator of cloeances at ..

silo base.

2)Attach hoist aling rods to mating Proper liti , Are sling rod
misjile support ri _adapter fittUe a visiio, touch, ends in o oo

as fello•s: audio ditioa before
a) Take missile grounding oble from attachmnt

T-E support truck and lover all
but 5 feet -into the launch tube.

_b) After.lowering work ca to mis- Is proper earth
aile base, attach end of ground- .. ground estabLia.
ing oall to missile support ring at both upper a.
adapter. area and missil,

____ sulpport ring.

)_ stow S pjeriazent cable in work
ca... g• e. + .. . . ...

A) Remove slin rod ends covers and To tie articles
-stow in work Cape. down in work am

.)Insu~re that hoist sling rods have Are bolt holes
been lovered suffioiently for clear of dirt a

_, - pro+per ali uuet of bolt holes in not damsaed? is
___ uatisl fit wting of sling rods ad aliammnut 9=o0

S..... - i0or rA.n i 4Apter. It lsng =o4 for oonmiection?
will notmate it wiil be nooesear

- toopen omtrol panel. and dopttts
LOWZi button until sling rod fittiM
eam be eo=Leeted to the support ring
adapter fitting.



TASK AILYSXS OF OPIRATIONS ASOCIA! WI1 A 10-FOOT DEEPER SILO - WING 1

PZKwf AL DECISION ACTION OOMMMMIOAKcS 3am MRB¶TJRC
RBQUID(ES BKRIRU(W? WORIK PORCS BNQUIRE3(MS RRQUIBUIUTS

Pqoer ttn•, I _sdlat of Establish od ndi- Toephone m with nicro- PrteqtvtkeA& SwX 4 h g

cudi d-learancq eof orehDansihoist od w

L- a.. . .. ic -u e -k Ar s9ti.t. _Papd hoist cables

at sboth upperA f _nosiloo$

from a1eaaanllhi

Toa i aat Abeate palm

froM T-11 Wk44 most be-

rnetrinvd?

Poer li Are sling rod Attach rod ends. Telephone with micro-

ngk vision, touch, ends in good con- phone headset.-

audio dition before

am attachment?

Is proper earth Make earth ground Not attached correc

-- -- ~ ground established attachment. ly.

q at both upper silo

area and missile

support ring.

Totie articles

down in work cag~e.

,TAre bolt holes .Trouble with con-

clear of dirt anid neetion.

in not daw~ed? Is

ad alipaenat ago t

;X040 for oconnectiom?

~ring

DATA SHEET2



P=)BABLE MMOj JOB AIDS OR TOOLS EEOALV SILO wi D I V

rt t F obul.d hostin& 6r. Tool kit, tochni_.. ..l _.

wyrd wjhjj j&__Daagd hoist rod endsi. manual, s3ling rod_

-Art W01st_ _ rayed hoist o•ables ed covers for sa-

it,_4 M rnot ngtIoqd? placement.

*bl ,teot~e fal.ljmi . . .. . .. . . . . ....... .. . . .. . .. ....

wI4iq suet be--

Not attached correct-

ly.

Trouble with con- 3 <
neetion.

C R FYVF D _DATE.. . -I R-•or2-E 7-77 c_• - :.~ .. ....

Ap' ..... T .. . .. . . .. COMPANY .- ,,

1 iV Y I SFAILE WAHINrC,$N .A



TASK AIALMSM OF OPEATIONS ASSOC]

F3NCTION., G PMWKP¶'IAL DEC~ISION
PREPARLTION & RUIVAL OF 141: SILl mEuilpmmo RMUIRMWTS

28) otne

- f, BAMYm aling rod raoiting balta- !i~jaina, tu&u~

wid resitioa- -lting ad itam.-

ais ý pot- i10&Adatgro - -

g. InstallUmuntriiz b 4~t&Q-
inM sling~ rods to riag _______-- --

-h m~trmoputn tg-.bg.1ts -4 4d- - Ame bota tight

downs byp~~x~ 14uOeQ11 -aa aa. far as p~aaahb]

qjaa a b aad4rqt&tin& - ja kiancl] 4p it

2-51Ae~ree- £frwQmrtio1 in gear teeth?
___either di-rectkiq. Hi~nd1, Xaut--

--- Laya~ be-above-koar toe tb ca,



TAX AXULr3BS OF OFMATIONS ASSOCIATED WITH A IO-P)OT DEMER SILO - WMIQV

PEFKP¶IJAL DEC ISION ACTION OOMRMICATION 01 SA7ST
'AL OF MI, SILZ RE~UiEvimTo3 REQUIREMENTS WORK OF FORCE REQUIRU(DITS REWUIREKE"

ig rod. mounting bolta UsioUa tauch. iuaL-aohni Taqka. th-W4 om safte -b"4 and -hs

~JU~&~d..Lttinu oamaipillatioi phne headset-

,ods to ring0Aqtr, _____

utp-qt ýd-A- - - Are bolta tiji±t -

dajPter-r ,19glok ----- IQ handle1 out

-JbeI ha 2nclUe abai&

-- - Ana tetb

.bove ksr toeboth

I3ATA JHEV I



VLKANALTSS OF OPERATIONS ASSOCIATED WIM A 10-.P)OT DKWER SILO - WIW V

PPOKP""A DEC~ISION ACTION COMMUNICATIONS SiAiF=
R IRM OREq3JIRD!MM WORK OF FORCE REQUIREKENTS HE4<WIRElS PRDB&LE KELROR

Y±Bicx*. toci - maniftl-mnhamni- To'uaapke -. vith arm- So is b4it a&&- shoes-

Ca ani P111 ti c n o hba ,&~Aagt- . -

I$ b~)wue out

as araaibpoasb

- Ia handle slave

go&~ teewh

LA A
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8. ACOO wW

8.2 £00 A6 7XVUUO MISILS SU2P13 IDN MMTN WADIR

8614 PgRam $a d4o"Iethe NOW nflguwatift requiled Ue
MWOb £Am R6 ew"atblo with the doopew lamme tao. lb"

Itm4 e~ao i to of am ag -aiditlowa2 red.
tusoetiom~ to Owe stutlag lunImpg. Opeif I

dibages wet

(a) Tinwo amneg rob (o*a& approximate2r 5 *

(b) Twe WMtoaul UE 95w6222.fl &Urzb*Wd

(s) Now pellst or box to bsA redi nd~ tuu'ebot.a

(d) RmumoabM appiug flalur to belA pLAle or
UOK. FIztWo wIdL "plq bweaaits to mUSt
th aexmbly of oct+Am prior to instalSUM toa.
Is )MIakers
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9.0 TEST "'TOGRAM

9.1 Wing V testing vill be required. At least one missile
launch froa a 90 foot deep launcher is recommended.
This is necessary to verify the revised missile mount
as well as to verify missile fly-out. Preliminary coor.
dination faw a Wing V teat program has been conducted.
(Reference: Teleoon Severide/BSD Col. Stubero 5-20-63).

NOTE: No special testing is authorized at STP III, AMR
or VA.- aer the scope of this study doommt
sand M Doemsst 6660.42-31 dated 3 J=mW 1963.

901*1 The results of this study indicate that no large scal
R & D trot progr is necssay7 to obtain data on the
Ang V ehafes. It is therefore not meehsa=7 to bwif
sTP III or mAR to a ,Wang Vo oonfiguratioa •aeX as a
result of the depeer' lmnhe.

9.1.2 Verifieltioa tintin at VAPB is n•cao y to dowutrato
the val4dity of the analyses. This test pwea shovua
eonsist of am or more fiiman, with the follovdug np*4.
fie objectives

(a) Dwmtrate the ystem oapabilit and a-
quae 0f the Wag V teim-foot deeer lammilu
oenfistiOe including facilities, equip.
aemt# and technical manua.

(b) Demomtrate by the suaeusotl smh of a
m isile that the Ang V eonfigurtioa I
daes not produce gas dynwdo effects delater.
low to the adssile or xisse.ia

() Demostrate by the scaftesful Ilaundh of a
misile9 that the Ufin V ocatigamtion of the
SiaPprt# Mansila Siaspowiom, Figure A 1322.,p
operates satisfactorily duin lam .ho

(d) Diomotrate that ths pe'manel subsystem is-
eluding QQPRI* training,ý technical data$ and
human erLamering can provide the hmm perfo.-
mance required by the Wftg V configuration.

9.2 XLumih Facilit of (OoOOO) at vAnh in conatraate to
the Ing V 90-foot depth# hovever# as shown in Figue
4,.1, a steel platform is installed ton feet above tUe

U3-401 IMO<,
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bottom of the launobew to provide a Win co'r ti m..
tioau, The facility wIll have to be modified to the ing
V oonfiguration to support testiM. of the Wig V syete.,

9!3 The proposed LF #6 at VAn (see Figure 14.) would not be
available early enough to support Wig V testing. Firino
should be scheduled as ear in the program as possible to
allow time for fls of axV prabli. that e*uo.
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