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1.0 PURPOSE AND SCOPR

This dosument presents the results of evaluation of
Wespon System compatibility with the 10 foot deeper
launch tube a$ Wing V. Included are data reflecting
wmissils launch performance, launcher configuretion,
maintensnecs requirements, and human factor comsideras
tions, Wing V launchers are designedj therefore, this
documext covers only thoss studlies and mandatory hard-
ware changes neqassaxyy to accomodate the 10 foob Ane
crease in dspth of the launch tube.

It should be noted that this document merely sumars
izes the effecta of the deeper launcher., In many
instances, substantiating data will be found in the
established Wing V documentation. In particulap,
reference must be made to missile performance n.:&
dynamic study documents (noted in paragraphs 3,0

and 5,0 and listed in the list of references) and,

' in Paragraph 2,2,2, to the IEnglneering Change Pro-

| posals for cormplete substantiating data,

2,0 STUDY PARAMETERS AND SUMMARY
2.1 BACKGROUND
2.1.1 This study hes been conducted in accordance with SYL

Document 6660,442-31 dated 3 Jamuary 1963, The study
evaluates the Weapon System for compatibility wish the
Wing V Lawch tube which is O feet desper than those
in Wing I to IV, Authorisation for this atudy wes
given by CCP 815, CCN 816 (BSD-63-MSK-500k),.

2.2 The vertiesl location of the mdssile in the deeper
tube will be identical to that of the Wing I through
IV configuration, Refer to Figure L.l and L2 (Page

L} mdlk)c ‘
2.1.3 The misaile will be the Wing II eenfiguretion.
2344 Only the Weapon System chaiges made mandatory by the

deeper launch tube are comidered in this study. ¥o
other proposed Wing V shanges were considered,

U3-4071.1000 {was BAC 1546-L-R3)
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1.0 PURPOSE AND SCOPR

This doemment presents the results of evaluation of
Weapon System campatibility with the 10 foot deepamr
launch tube a$ Wing V. Included are data reflecting
missile lmnch performance, launcher configuration,
maintenance requirements, and human factor consideras
tions, Wing V launchers are designed; therefore, this
docunent covers only those studies and mandatory hard-
ware changes necsssary to accomodate the 10 foot ine-
creass in depth of the launch tube,

It should be noted that this docwent merely sumarw
izes the affects of the deeper launcher., In mawy
instances, substamtiating data will be found in the
established Wing V documentation. In particulap
reference must be made to missile psrformance
dynamic study documents (noted in paragraphs 3.0

and 5,0 and listed in the 1ist of references) and,

} in Paragraph 2,2,2, to the Engineering Change Pro-

1 posals for tomplete substantiating data,

2.0 STUDY PARAMETERS ARD SUMMARY
2,1 BACKGROUND
2.1,1 This study hes bewn conducted in accordance with STL

Document 6660,42~%1 dated 3 Jamuary 1963, The study

| svaluates the Weapon System for compatidility with the
Wing V Lamgch tube which is 10 feet desper than thase
in Wing I to IV. Authorisation for this atudy wes
given by CCP 815, CCN 816 (BSD-63-MSH-500k).

23,2 The vwartiesl location of the missile in the deeper
tube will be identical to that of the Wing I through
IV oonfiguration, Refer to Figure L.l and L2 (Page

nmdlk)- '
2.1.3 The missile will be the Wing IT eenfigureation.
24.h Only the Weapon System changes made mandatory by the

deeper launch tube are considered in this atudy. %o
other proposed Wing V shanges were considered,

S .
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U3.4071 1000

2.1.5

2.2
2,2.1

2.2.2

242.3
2.2.h

Threo areas of Weapon System effects were svaluated:
Effect on missile performance, effect on system hayd.
ware and mandatery changes, and men - machine rela-
tionships,

STUDY RESULTS SUMMARY

It is predicted that Missile performance, including
dynmxios and fly-out trajectoxies, is not adversly
affected by the Wing V sila,

The fellowing hardware changes are required:

FIGWERE A  NOMERCLATURE . GIANGE
1248 Cable Set, Launcher ECP 518
1322 Missile Swspension System  EOP 559
hol3 Elavator Work Cage P 539 R
A A8 Hole Locating FMixture BCP 559
A00 216 Loading Fixturs ECP 559

No hmman-fagters problems are evident,
Sywiiem verification testing is required at VAFB,

soenG | '© D2-15132
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3.0
34
Jada

3.2

1.2
3.2

.22
3243

3e2ek

3.3

MISSILE PERFORMANCE
GAS DYNAMIC STABILITY CHARACTERISTICS

Cold flew testing wasmt conducted. Fxisting cold flow
data from Wing IT amd Wing VI tests will be analyzed so
that Wing V gas dynamic stability characteristios may be
defined »

The data will be published by July 15, 1963 and will
appear as a revision to D2+1979, Volume 1 *Sile
Verification - Gas Dymaxis Stability Characteristics -
WS-1384 - Mimcteman®,

FEY-QUT TRAJECTORY AND CLEARANCE

The missile fly-out trajectery md the nessle/mount rels~
tive motion will be studied using the gas dynamie charse~
teristies developed as noted in paregraph 3. (sbove).

Design clearance snvelopss will be defined,

The data will be published by September 1, 1963 snd will
sppear as a revision te D2-979, Valume II "Sile Launsh
Verification -~ Missile Clearance ~ WB-133A - Mimrtemsn®,

Ne¢ fly-out elsarumos problems are expected. This esnglu~
sion is based on analyse: conducted to date en the Wing X
and Wing XX mdssile launches, The deeper launcher should

Review of the in-gilo pressure and thermal environment
showed that deepening the launcher reduced beth bdlast
wave overpressue and missile heating rites.. ¥ press

& 10 foet desper launch fabe with the missile remxining
at the same level relative te the top of the launch tube,

These oontlusions are based en studies made of Wing VI
nissile retrofit inte Wing II launchers, D2-14137 Velume
IV, "Wing VI Thermel Euvironmemt® and D2-141% Volume ITI,
"Wing VI Pressure Enviromment® show & nmore sovers environ..
exists with a Wing VI miseile in a Wing II launchay
in & Wing VI launcher (whiech is the sams depth as

¥ launcher), Refer te Figure L.d.

ket

113-4071 1000
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LF (RPIR) EFFECTS

Wing V RPIE and LY Facilities were investigated . for
functional compatibility with the Weapon System, I
should be emphasised that Wing I ~ IV RPIE is not re- |
quired to be used at Wing V but rather Wing V RPIE
requirements are set forth as a separate entity to
satisfy a new facility configuration.

Launch Tube prequirements are defined by the *Facilities
Design Criteria®,

RPIE, Material,and Construction Specificatioms ani des
talls are defined by the BSD/AE plans and spscifications,

Boeing had reviewed the A/E drawings for hardware and
interface compatibility prior to construction contraet
awaxd, Wing V facilities design was concurred with end
recomendations given,

Specific areas of conecern in regard to the affects of
the 10 foot deeper launcher are as follows:

Enviromsental Contrel System (XCS)

(a) Lsunch Tube heating requirements are a funotion
of ground temperature and tube area. Oroumd
temperature varies with depth and season, but
is ezsentlally equal to well water tamperature
in the site area and stablizes at about X0
i‘boet. “tw AFB. ground temperature is

out F. Warren AFB ground tempére-
ture 1s about 47° F, (from ASHRE Ouide, 195!).
Thus, although Wing V launchers have
mately 380 square feet more heat transfer l:no.
than Wing I launchers, the total heat loes eof
the two launchers is comparable,

(b) The 1.5 KW launch tube heater ‘will be as ade=
quate at Wing V as at previows Wings. The ten
foot additional length of the alr duet would
have less than & 1§ reduction affect om air
flow axd net heat input,

(¢) Although the desper launcher does not materislly
affect the heat and power leeds assoeiated with
the LF ECS, the proposed ECS (Figure A 1211.3)
for Wing V appears. deficient in certain other
aspests, Thess Mmmmﬂ;bm

U3 4071 1000 (was BAC 1544-1-R3)
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L,3,2 Sump Pump

(a)

(®)

(e)

(d)

(o)

(a)

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

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 flov
is increased 10.5 feet.

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.

The Corps contractor's shop drawings show the
same pump at both wings in accordance with the
Parasons requirements.

Caloulatiors by Boeing estimate the total dise-
charge head requirement at Wing V to be 104.5
feet and at Wing IV 93.0 feet.

Conolusions 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 Suspension, System Interface

Provisions have been provided in Wing V
LF for proper attachment of the suspension
system.

U1-4071-1000
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U3-4071 1000

(b) Refer to paragraph 5,l.4 for OGE analysis,

he3sh Sscurity Motion Transducer

(a) The vibration sensor Junction Boxes are

(v)

located in the same relative position as
required in Wings I through IV, This
places them 10 feet higher relative to
the bottom of the silo, Reference:

A & E drawings and ICD 25-35211,

This location appears to be satisfactoxy,
Penetration into the launch tube at the
lowest 10 feet is unlikely, Also, the
Sensors are extremely sensitive (enough
to preclude unauthorized entry at this
depthye

he3.S Missile Base Ground Tie Box

This box 45 correctly located relative to the
missile mounting ring,

kely See Figure kol and L2 for a pictorial ecomparison
of VAFB and operational launchers,

saene | S D215
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OGE EFFECTS
FIGURE A 1322 - MISSILE SUSPENSION SYSTEM

Length of tether cables and suspension cablas must be
increased by 10 feet to allow for 10 foot deeper
launcherg

Effect on vertical spring rate, and tethér spring rate
(due to cable length change) is negligible, No'changes
are required to the tether springs, suspension springs,
nor the tormion bars, The tether and suspension sable
diamsters will not be changed.

The dynamic analysis for the missile suspension system
may be found in D2-14730 "Dynamic Anslysis of Wing IX
Minuteman Missile Launcher Moumt - Figure A 13220
(Secret). It will be seen from this analysis that
there are no problems with the redesigned system in
the Wing V launcher,

ECP 559 has been eetablished to procure hardware to
the new Figure A (1322,5) for Wing V.

FIGURE A 128 - CABLE SET, LAUNCHER

Only one eabls, W720, is affected by the deeper launch
tube. W720 is & telephone communication cable running
between Unit No, 428 and Unit No. 1426,

The cable will be revised under ECP 518, "Redesiga of
intrasite cable system for facility difference at Wing
e, .

No other item of OGE 1s affected by the 10 fout ime
ocrease in launcher depth,

BoEmwve | D2-15132
IPAGE ]5 }'



640 MGE EFFECTS
6ol FIGURE A LOL3 - ELEVATOR WORK CAGE

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

641141 Figure 6.1 and 6,2 show the limiting facters to be a8
follows:

Power and Commundcation Cable

(a) With the present routing of the Power and
Commnicatign Cable, the Work Cags would be
one foot 11% inches short of reaehing the
nominal 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 inside the Work Cage,
the ocage could descend a maximum of one~half
inoh beyond the nominal launcher depth.

Holst Cablé
(a) The hoist cable allows the bottem of the
Work Cage to reach 11 inches beyond the
nominal launcher depth (see Figure 6,2)
(b) Fully extended, the bearing poimt of the
hoist hook will reach 5 feet 5% inches short
of the nominal bottem of the launcher,

64141.2 From meager avallable 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 ofi 1,25 inches
greater than nominal,

This information indicates that the launchers may not
be more than an inch or two deeper than nominale

WA 100G was BAC 1546 L R3)

Soesnve | D2-15132
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61,2

6.1.3

6.1.3.1

6414342

6.1k

6,2

The Power and Cossminication Cable wust be rerouted to
allow the Elevator-Work Cage to recaeh neminal bottom
in the ten foot desper launch tubs. SInce there is
only about one-half inch to spare and extra length
should be supplied for cut-off when connector ends

are repaired, it is recommendad that ths cable length
be incressed by adding approximately seven foot exten-
aion to be permanently imstalled in the Work Cage.

In addition to holsting workmen and tools, the Ele-
vator Work Cage is used as a hoist during maintenance
of the sump pump located in the bottom of the launcher,
This is in accordance with progesdures set up by Form
agr Ne, 1209 (D2-6951 Volume IV G),

A one-hslf inch hemp rope is to be used to secure the
hoisted part to the Elsvater Work Cage. This provides
flexibility in reaching the sump pwip from the hook on
the work cage holst line, which is five to six feet
gbove the bottom of the launcher,

Replacement of the present Elgvator Work Cage holst
cable for thesme stated uses is not recommended as being
required for use in the Wing V launcher,

It should be noted ECP 539R-1 is being submitted and
ten feet additional cable is being proposed in accord-
anoe with Alr Force request., If ECP 539R-1 is incorpor-
ated, there will be no requirement to extend the capa-
bilities of the Elevator-Work Cage under CCP 815,

WO OTHER ITEMS OF MOE ARE AFFECTED,

U3.4071-1000
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7.0 HUMAN ENGINEERING
7.1 Detailed task analyses were performed on the follwwing
b funations to determine if any human engincering prodlemss
vere oreated by the 10-foet extemsion of the lawneh tube.
A, Mssile Pase Support Leveling
B. Dead Bond Leveling Missile Base Support
C. Sump Pump Installation, Removal & Maintenanoe
D. Werk Cage Utilisation :
E. Installation and Maintenance of the SIN Inter-
Communioations J~Box
F. Installation and Maintenance of the Motion Sensing
Transduoers
G. Missile Installation and Removal
Te2 The analyses (Pig, 7.1 through 7,7) indicate that no signi-
ficant husan engineering rrobvlems are oreated Yy the launeh

tube extension.

7T¢3 An inoreased utilization of the elevator work cage is pre-
dim;.tod on the basis of using 4t t0 perform skirt umbilical
remove and replace functions for whish a step ladder is now
employed. The additional 10 feet will make the use of a
stepladder unrealistio.
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TASK ANALYSES OF CPERATIONS A350C

FUNCTION: A
MISSILE BASE SUPPORT LEVELING

PERCEPTUAL
REQUIREMENTS

DECISION
REQUIREMENTS

1) Three members assemble work cage

2) Place vapor-proof flood la.mps in 7

work area on %econd level and

secure to provide lxght in lower

launch tube area.

Vision, hearing,
Illumina—

touch.,

ti(m such that

glare is re&uced
by lamp adjust-

) _Nmber of lig
Tequired, vhaf

vgtta.ge, i.e.,
715 tO 300 wet
available.

3) Enter elevator work cage and

— -
de cend to missile bage.

}Q Yerii‘y that first stage missile
sld.rt groundlng strap, loca.ted
near skert umb1lloa.1 restmint

bracket is oonneoted to missile

support r 1”8 adapter.

—— e e -

5) Verify tmt ; ground ombie 1is 7
connected betveen ,ground stmp

locatéd on outside of nissile
support ring adapter and one

of the cable ccmneotor lugs in ‘

tion box.

6) Using firat suge skirt re-

straint clamp bolt holes, in-

__ _8tall missile base support

/M _level set on missile support
ring adapter so that levels are
oriented to one of three level-
ing jacks.

ment a.t 2nd level. N

~ Vision, touch.

Vistord touch.

Are junction box

~ comector lugs

missile base ground point june-

free of corrosion.

Vision, touch

Whether prope
connection is
made.

Is a proper

earth ground
established.

Whioh levelir
Jack to orier
to - jack 1,
or 3.

*3ee detailed Task Analysis for work cage, page 33



PASK ANALYSES OF OPERATIONS A3SOCIATED WITH 4 10 FOOT DEEPER SILO - WING V

PERCEPTUAL DECISION ACTTON COMMUNTCATIONS SAPEYY . PROBAEI "
REGUIREMENTS REQUIREMENTS WORK .. FORCE REQUIREMENTS REQUIREMENTS BAELE EHRO
—
" Vistan, hearing, Humber of lights Attach lights by  TVoice comwmication Safety lanyards 3 | :

7 touch: A Illmxie&r-
tion such that 7
~ @am iks ‘reducedA

Lty lamp adjust-

required, vhat

_ment at 2nd level.

~ Visiom, touch.

~ Viston{ touch.
Are junction box

oonnec tor lugs

free of corrosion.

iiaiqn, touch

oage, page 33

sorewing anyl ad-

wattage, i.6., Justing clamp.

75 to 300 vatts )

ava:ilab]._e:

Whether proper

connection is

made.

Is a proper Mgke earth

earth ground ground attach~-

established. ment. ’

Which leveling Tighten thumd

Jack to orient sorews pro-

to - jackl, 2 vided vith

or 3. level get.
r————.—.’

between operators.
No wisual _linkg in
this location.

ing in silo on work
cage and attaching
lights.

Voice @

Veoioe

No specific com-
munications re-
One
uember operation.

safety lanyard must
be connected to ring

guirement. of work cage.

*attached vhen work-

. ment for glare-{r
' illumination at &
" bottam.

Insecure ground
. attachment.

" Insecurs ground
attachpent,

Fone likely.

DATA SHEET
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,. PROBAELE EERORS JOB AIDS OR TOOLS NORMAL STLO V3 lomben STLO VING Y

lanyerds .. Miejudging light place- L L . .. _ . Poasihilify of increased.

d when werk- ' pent for glare-free. A o . . light wattage.
silo on work | {1lumination at aile , , ) B

d attaching " bottoRs i , S e

1.

' Ingecure ground : : .. __-Sama. o
. mmtu . . e I _

" Insecure ground S Some. e
attachnent, : e

lanyard must None likely. Work Cage . : Same
woted to ring
£ cage. '

e e e — -—— ‘
[0} ' Kfv SED © DAY

.‘ + . ' 4
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TASK ANALYSES OF OPERATIONS ASSOCIAT:

FUNCTION: A PERCEPTUAL DECISION
MISSILE BASE SUFPPORT LEVELING REQUIREMENTS REQUIREMENTS

7) Read both level sensors. Vision, touch,  Determine that

_ sound.  _ each semsor bubble
_1s centered in the

_ sensor scale.

8) (Assuming non-level missile base Vision, touch Spring retaining
support.) ~ plate to be loose.

___ Use socket wrench to loo-en lpring
___Tetaining plate look bolts, four
___Plages for each leveling jack.

9) Slide spring retaining plates to— Vision, touch,  Decide when plate:

__ward launch tube wall until theyK soumnd. touch wall. De-
i _ganﬁa_e} yal{, ) Use sooket wrench P termine all bolts
to retighten spring retaining = .. .are tight.

_ _Plate lock bolts.

10) Use a wrench to tm eaoh levol- _ Vision, touch, Determine when
__ing Jack drive nut as required Critical function both budbles aure
_for level sensor bubble positions or repetititn:.  centered.

__until bubbles are centered in _necessary. Poor

__both level sensors. 11lumination
e _ oould affect
L leveling.

ll) Use an adjuatable wrenoh to loosen Vision, touch.  Determination as
spring retaining plate lock bolts If bolts stick to centering of
___(See attached fig. A~-4) and slide avoid excessive plates in relatic

. spring retaining plates away from force. to jack. Whethex

__launch tube wall until plates are micsile has boeen

_centered with respect to jacks. indexed to target
azimuth.




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

ACTIGN
WORK JORCE

COMMUNICATIONS
REQUIREMENTS

SAFEYY

BLE ERRORS
REQUYREMENTS FROBA

PERCEPTUAL DECISION
REQUIRRMENTS REQUIREMENTS
_Vision, touch,  Determine that

_sound.

Visien, toueh,

sound.

_A',

_ Viaion, touch,

“each semsoy bubble
45 centered in the
~ sensoxr scale.

Decide when plates
touch wall. De-
termine all bolts

are tight.

Determine when

Criticel function both tubbles ure

or repetition -
_necessary. Poor
_illumination
oould affect
. leveling.

. Vigion, toueh.
If bolts stick
avoid exocessive

force.

centered.

Determination as

to centering of

2nd operator turns

Jack sorews.

Loogen bolts with
socket wrench.

slide spring re-

taining plates -
tighten plate
bolth

Use wrench.

Torque required
to loosen spring

Oral communjcation
ketween operator in

cage and operator

at missile base 20

ft down.

No oritical communi-

cation.

Yo ckitical ecommuni-

cuation.

Oral response
between operators.

Voice qomemuni~
cation betvean

plates in relation rctaining plate opsrators and SIN
to jack. V¥hether 1ock bolts. telephone com-
missile has been mmication to LCC
indexed to target ’ and equipment
azimuth. T — TOoW, _—

[

!

; DATA SHEET

|

Safety laonyard must be  Sensor bubbles not
connected to ring of

_work cage. S

oentered.

- - - '

- - - - J

. Bolts not suffi-
ciently loosened.

No critical requirement
unless performed from

work cage.

PR

. Plates are not
agalnst wall and
. bolts are not

. . properly retight-
; ened.

Lo critical requirement
unless performed from
work cage.

. i
Measure jack travel stem |

with steel rule and do | fail and cause equ
not allov any jack stem ) ment damage that m
to exiend more than nine .
inches.

Jack stop ocould

injure personnel.

Adjustable wrenches are : oorly centered pl
prone to slip. Care ;
should be taken in |
applying force to avoid
gkinned knugkles of .

bruised hands or arma.
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. 0 - R v -
: s ? PROBABLE ERRORS JOB AIDS OR TOOLS NORMAL SILO Vs DEEPRR SILO VIH v
lanyard must be  Seungor bubbles not  .djustable wremoh., . .. _. _.__Dietance hetwesn cne oparator
od to ring of oentered. 2nd operator . e i ve—..-. .and the othear incressed ky
ge. e e - ... .10 feet to apprax. 20 fest..
. oo - —_ e - - < - e - - - e —
ical requirement _ Bolts not suffi- Socket wrench. . _ S
performed from ciently loosened. L e
ge. ; - . " . - - e e
|
lcal requirement . FPlates are not Sockst wrench ) 4 e e
pexrformed from ; agalnst wall and I -
g€ . bolts are not _
., properly retight- ]
; ened. e e
: , S
Jack travel stem | Jack stop could  Wrench e R Y S
‘el rule and do . fail and cause equip- N e SRR
w any Jack stem - ment damage that may - t
d more than nine , injure personnel. - - _ -
le wranches are ' loorly centered plates Aidjustable wrench same _
» 81ip. Care . - o .
@ taken in '
! force to avoid
knuckles of .
hands or arms. : .- - . e
T T R - T Tib , JATE ;
i ! ‘ FIGURE 7.\ COoN'T? e
, - L ; THE STV EIN LS comrPany 'th?\gz
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TASK ANALYSES OF QPERATIONS ASSO

FUNCTION: A PERCEPTUAL DECISIN
MISSILE BASE SUPPORT LEVELING REQUIREMENTS BEQUIREMENT
12) Loosen thumbscrews and remove Vision, touch.  The decision th
___missile base support level N _missile bage su
__.set. _ : _dead band level
e o was or was not
e accomplished wa
e _ made.*
13) Place missile base support Vision, touch. None oritical.

level set in aierage case
and secure storage case in
s _Place tools in
_work cage and secure with
_ Helines.

*See Function B for Missile Base Support Desd Band Leveling Task Analysi

40



PASK ANALYSES OF OPERATIONS ASSOCIATED WITH A 10 FOOT DEFPER SILO - WING ¥

PERCEPTUAL DECISION ACTION COMMUNICATIONS SAFRYY PROBABLE BRROR!
REQUIREMENTS EEQUIREMEN?S WORK  +ORCE REQUIREMENTS REQUTREMENTS
Vision, tonch.  The decision that  Manual thusb- _Omal commmication to Safety lanyard attached  Haone
- ___amissile base support soTev. : 2nd operetor at silo to work cege ring.
__dead bund leveling _base.

uas or was not to be
accomplished was

mdﬁo_*
_ Vision, touch. None oritical. Manually securs None critical. All tools and equip- Damage to missile
~ ment to be transported  apd equipment ox
' properly secured in ; may result from a
work cage. - falling objeot.
/

)port Dead Band Leveling Task Analysis

DATA SHEET



AN

-

SAFRTY PROBAELE EHRRORS
EQUIREMENTS
' lagyaxd attached  jone
k oage ring,
ols and equip- Damsge to missile
© be transported  and equipment ox
k cage must be injury to persongel
1y secured in ; may result from a
age. falling object.

™ Ve v

JOB AIDS OR TOOLS HORMAL STLO
Work Cage. —____Incressed oxmunication _
ﬁ\m St!'&pa- mt.
]
.,ﬁ' "
-L-_————-QL
REVISED . TaTf ,
FIGURE 7.1 CONT, -
y . e
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TASK ANALYSES OF OPERATIONS As:

FUNCTION Bs * PERCEPTUAL DECISION
DREAD BAND LEVELING MISSILE BASE SUPPORT REGUIREMENTS RECUIREMENTS

1) Check level of missile base sup~ 45 desoribed im Ao described ir
port as described in Function A,  Punctdon A. ~  Function A,

2) Use adjustable wreach to fum ___ Vision, touch. _ Verify bubbl

No. 1 jackscrew clockwise until ___motton. -
bubble motion je moted cn owe =
of the level aenaora." o
3) Use adjustable vrench to turn ) e
Jack No. 1 jackscrew clock- | )
:Tivsvg_until a change of uo-_ B o
minutes of are (approximately [ ) I
___?/30f 2 gredient mark) from _ Interpretation

tthis initial hudbble goq@ti@

h;s noted.

) o ~ minutes of arc
 “Vision, touch,  relation to g
_ 8biligy to write ient marks. C

legidle mmbers. ocorrelation in

_b) Use adjustable wrench to tamm |

__ _Fo. 1 jacksorew sounter-clock- | i ~ inter-operator

_ wise and count the mumber of ] derstanding of

turns required te return the - wrench turns v

the level sensor bubble to I , ﬁ bubdle rea

__the initial bubble position T L ,
__ _as noted in step (2). Reeord [ . i
__thenumber of turme, > /
v
P> 1£ the number of tums reoorded 1n .
e missile suppert suspemsion and alig

*EOTE: Verify that misaile skirt wmbiliocal cable econnectiom procedures
autonavigator umbiliocal have been performed Bafore proceeding wi
base support.

*SNOTE: If bubble motion is noted in beth level sensors, select the leve
that indisates the grestest motion: Record bubble poedtiom.

O S P



TASK ANALYSES OF OPERATIONS 4550CTATED WITH A 10-FOOT DEEPER SILO -« WING V

PERCEPTUAL DECISION ACTION COMMUNICATIONS SAFETY

p- 4o descrided in  Ac described in As described in  As described in  As described in Fumo- . As desoribed in
A. _ Pumotion A. Function A, Punction A. ~ Punction A. ) tion A. | Punotion A.

- ¢

____¥ision, touwh.  Verify tubble _Visusl and man-  Oral comunicstion  Safefy lanyard operater Not deteoting
1 A hmgt_ion._ : ) ual. between operators.  in work cage.

! - .. bubble motion.
Interpretation of 70-ft. 1b. of ' ' Poor readings.
B _ B ~ minutes of arc in torque to wrench ) ~; Impropexr eorre-
] ”’_Viaim, touch, relation to grad- in a close envi- Crel, between Safety lanyaxd in ! latiem between
_ ability to write ient marks. C(lose ronment inter- operators. vork 0sge. ,  vhat aperators
legikle mmbers. correlation in  spersedwith oral * , understand and
B inter-operator un- commmiocation and o . subsequent
derstanding of a decision making o . Tresponse.
- wrench turns ver- requirenent.
s e retinge.

}> If the mmber of turns reoorded in B-3 excecds 14 turns, suspend post emplacement operations. The
missile support suspension and aligment aystem will require maintemance and possible missile removal.

umbilical cable connection procedures and procedures for counecting
Ave been performed Before procecding with dead band leveling missile

in both lcvel sensors, select the level sengor bubble .
st motion: Record bubble poeition. DATA SHEET




PROBABLE ERRORS JOB AIDS GR TOOL3 NORMAL SILO

scribed in Funo- A As described in. is described in Punc- _ i
A. , i Tunction A. = tion A.

y lanyard operater Not detecting _ Vremch. _ Tlumination may be decreaged.
rk cage. . bubble motion. __ Orel commumicstion more diffi-
_oult depending>on noise level

- : ; e — _ now located above operetors
S : . : : o i eee . .__ hend at =ilo base. ]

‘ - - - U i .

Poor readings. Wrench, penoil, note- S - - .
) - Improper eorre- book. 8kill in read- ) S . & Sl
Y lanyaxd in i lation between ing semsor bubbdle ) o L - . e
vhat aperators and communicating in- - 7 o
understand and formation to0 another ) .~
subsequent operator for action.

ions. The
ssile yemoval.
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TASK ANALYSES CP OPERATIONS ASSOC

PONCTIOK: B PERCEPTUAL DECISION
DEAD BAND LEVELING MISSILE BASE SUPPORT REQUIREMENTS REQUIREMENTS

5) Divide the nusbar of recorded _  _ Visian  __ _ _ Inforwation re-.
—turns hy 2and subteaet 1. ___ _guired from les
. _booke . .

_ﬂwqmm oo ... YVision, touch . Information re~
— . clockvige the number of furms guived from log

1) Tighten No. 1 leveling jek ___ Visiom, touch _ Dacision aa o
.—drive nui set screw. .. = . .. . PrOper SOorev $8

e) gezeat sms B2 thmush BT . Vision, touch Same as Functio
____for jack No. 2,

ﬁlﬁBepeat_a_tﬁegLB-Z throu&h B*T o quired from log
. for ek Koe 3o ___ _ .. . ___  __. . _ . booka

lQL U&Mﬂjmae&mm .~ Touch, wision. = Stress sonditic
. _retaining plate leck holta . - —Critical that hrought on by {
——and slide spring retaining . . . plates be cen~  tigue from wrer
_ . plates sway from launch fuba = . tered. _ _operation in si
_ _wall until plates are pentered L base oould aff

- —..with respect to leveling Jacks. o decision that
U . plates veare om

—— - - tared with res
e - B} , to leveling Jja

aoanen o X



TASK ANALYSES OF OPERATIONS ASSOCIATED WI'H A 10-FOOT DREFER SILO - WING V

PERCEPTUAL DECISION ACTION COMMUNICATIONS
IRT REGUIREMENTS REQUIREMENTS “ORK FORCE REQUIREMENTS

SAFEYY PROBABLE ERRORS
REQUIREMENTS ;

- _Yisioen _ __.___  Infarmation re- Mathematical cal-  No critical ocom-

e — . __ _guired from log cwWlatiom. _ : munications if notes
e i _DOOKe . . e e _are not in doubt,.
. Visiaon, touoh . Information re- Mathematicul cal-
quired from log culation
e i oo~ - boOkS -
- _Yisiom, toush _ Dacision as to  Tighten set screw
—— - - - ITOpar Sorew seiem
- = — — - . . ting forces.

Vision, touch Same as Function Environmental con-
B-3 and B-4 plus ditions and fatigue

o informatian re-~ Wwill effect operator
- guirad fran log potential. Time re-
- book. quirements will ex-
ceed preceeding

operations due to
operator fatigue.

Touch, vision. . Stress sonditiong Same as Funption
__Critical that  brought on by fa- B-8 & 9. (Tize

. . plates be cen- . tigue from wrench pequirements

. tered. - operation in silo needed tut not
base oould affeot available).
decision that

plates vere cend

tared with respact

to leveling jacks,

Wear protective hesd . Brror in turn cale
goar at all times when , latiom.,

__ vorking in silo. (Vesp.
and aftach safety lap- . = =

__ yard when in vork cege).

Error in turn calc

_— .. lation.
ot ] ~ Improper serew dri
~ _bhead oan eause act
__head damage.

. Bubbdle motion not
~~ tected, poor readi
- improper oorrelati
' _between what opert
~_understand and sul
- quent responsc.

) Plates not coenter

DATA SHEET




FEIY
‘REMENTS

PROBABLE ERRUKS

JOB AIDS OR TOOLS

NORMAL 3110

DREPER SILO WING V

otective head . Brror in tum calou-

‘all times when , latiom,

-w

1en in work oage).

S ;__A}h:ror in fwrn calcu~
lati_on.

N ] ~ Improper screw driver
~ head can cause screw
__head damage.

Bubble motion not de-

Pencil, log book

Wrench, level set,

" " tected, poor readings, pencil, log book

improper correlation

~ between what operators

_ understandrand subse-
quent reaponsc.

) Plates not contered.

h‘rpnch

Wrsneh __ Seme
Agplicable Jorew- . Some
driver o L o e

.. If 1)lumination is not ad- _
~__equate at deeper level operator
_fatigue may result sooner.

i O

1

m————
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TASK ANALYSES OF OPERATI

FUNCTION B: PERCEPTUAL DRCISION
DEAD BAND LEVELING MISSILE BASR SUPPOR?  RIQUIREMENTS REQUIRRMENTS

—_taining plate look bolte. _  _ __not over tighten. tighiness.

.
—_—————— e e - —

AN AP XE D A,



TASK ANALYSES OF OPERATIONS ASSOCIATED WITH A 10-FF DRWPER STLO - WING ¥

PERCRPTUAL DRCISION ACTION COMMUNICA' SAVETY BAKLZ ERRORS
OR?  RiBQUIREMENTS REQUIREMENTS WORK ' PORCE REQUIRM%S REQUIREMENTS ™
__ Yision, teuch. Do Determine proper Tighten bolia to  No criticel oommuni~ Wear protentive head . | Loose bolts.
. ..not over tighten. fiightmess. = propsr torqua. acations. _ gAY, _ . - ‘

DATA SHEET
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TASK ANALYSES OF OPRRATIONS ASSOC

FUNCTION: C PERCEPTUAL DECISION
SUMP PUMP REMOVAL, INSPALLATION REQUIREMENTS REQUIRRMENT
AXD MAINTEMANCE

1) Three members assemble wark oage.* e

2) Place vapor proof flood lampe in
workuesonuomdlndaq{oe-
eure to provide light in lower

launch tube area.**

4)_ RBemove gump oover plate by re- _Vigion, tough; if Where to move t
__moving hold down nuts, attaching bolis stiok, avoid sump oover plat
—__5/8 inch ayebolt, positioning  _ excessive force. vhere to attack
___work cage over sump, atisch rope rope to work cs
. work cage with cover to ane side,

_ -lower to floor and detach yope.

5) Bemove water {rom swmp hy using _Visiom vhether it is 1
. band pump to tranofer water fyem quired to pump
-——mmp to oontsiners = axny sxcess of v
e —— vhere to tmansi
S R, the water.

6) Bamave pumping unit by unholt-
-—-_hean from sump, dicoommsot puxp
-—4aischarge iping, dissonnset pmp
———pousy-cable at J-Box, and remove
- _punap base hold down nmuts _

Yision, towch; if To determine
. bolts etiok, svold sump pmp ia m

sxcasiive force. functioning.

# See detailed task smalysis for work cage, page 33
% See detailed task analysis for flood laaps, item 2, page2!

A T AT REL L e



PASK ANALYSES OF OPERATIONS ASSOCIATED WITH A 10-FOOT DEEPER SILO - VING ¥

PERCEPTUAL DECISION ACTION COMMNICATIONS SAPEYY i

REQUIREMENTS REQUIREMENTS WOBK °  JPORCE REQUIREMENYS REQUIREMENTS | PROBARLE ERROR
- —
O UV S L
" Vigion, tough; if Where to move the Torque required  Voioe communication  Very easy to drop the . ;. Elestriesl pump ¢
__bolts stdok, avoid sump cover plate, to loosen bolta  between gperators; suwap oQver if pot pro~ . left on - cover 1l

vhere $g attach
rope to work cage.

_ excessive foyce.

Vhether it is re-

quired to pump ocut
any excass of wvaten
where to txanafer

the water.

___¥ision, towch; if To determine that
_ bolts stlok, aveid sump pump is mal-
axoeasive force. functioning.

and attach eye-
bolt.

Pumping of hand
pmp.

Torque required
t0 loesan bolts
and nuts.

and SIN telephone
ccmmunication to ILC
equipment room for .
emergency quly.

Yolca comminication
between operstors;

and SIN telphone
commanication to 1OC

aquipment room for
smergency ounly.

Yoiocae oommmication
between operators;

communication to ICC

equipment room far
emgrgency anly.

perly tied to vork eage- . stick to sump ani
cover weighs 125 1lba. . &g may result t
Eleotrical power re- ., alevator work oay
moved from pusp. .. vbhila pulling it

Lot

Slipping on wet mile .
floor:  Rastrisal pover,
renocved from peap. :

Xk osge, page 33
od lamps, 1tea 2, page2|

DATA SHEET




JOB AYDS OR TOOLS

gy. 1o drop the
voxr if not pro-

mtnmrknw-l atiok to sump apd dam-

sighs 125 1ba.
o8l povexr re-
YOn pURp.

g om wet sile

lmnctrimlmcnter
. laft on -~ cover may

. age may result to
f_ alevator work cage

i while pulling it loose.

- Restrieal ponier .

| from paap.

541X0 and/or 564m4_

wrench or crows foot

rope, 5/8 inch eye .

kolt, vork oage

paap, containers for

watar (30 gal. doum

orliklii-).

54110 ox 564D
wrench or csrowsfect

U - I e e e e
e e .. _Some .

REVISED L

=
1

‘r‘
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TASK ANALYSES OF OPERATIONS ASSOCIA!

PUNRCYION: C
SR PUMP REMOVAL,
INSTALLATION AND MAINTENANCE

PERCEPTUAL DECISION
REQUIRRMEATS REQUIREMENTS

7) Lift sump pmp from sump by attmeh-
ing a rope to the lifting lugs on

Vision, tousch; 1f Where to move -
bolts stick avoid pump to prior

the motor and to the elevator work excessive foroe. 1ifting into wi
cagej 11ft and lower to floer and .. _oage and viee
detach rope; remove holddown nuts o _ versa. _
at motor base and detach notgz_-vfrc- L o )

punpj place motor and pump om work o

cage platform and Taise to > equip-

ment room leveh hn.nd 1 carry x -om

a.nd punp to access shaft and re-

assemble to mcuihte handlmg; A
mise punping unit to aurface uning

truck hoiat 1uwer replacoment pamp

and motor to equipment Toom lml;

deta.ch motor rrom t pump and hand

lgwer to sump floor ud reuu-blo

pumping unjt; then attach rope to

lowor )r pumping unit into sump vaing

_work cage as hoist.

_ Mom€).

motor 1ift lugs and to work cage amd

a) The rest of the procedm'e for 1n— o
stallation of the pump is just the
reverse of steps 6, 5, and 4 (Pune-




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

PERCEPTUAL

DECISION ACTION
REQUIREMEAYS REQUINRMENTS VOEK . FORCE

COMMURICATIONS
REQUIREMENTS

SAFEYY PROBABLE ERRORS
RRQUIREMENTS

- Visiem, touch; if Where to move the Torque required to Voice oommmiocation
__bolts stiok avoid pump to priar to loosen bolta, 1ift- between cperators;
1ifting into vork ing foroe to move

. _excessive foroe.
... _cage and vice _  motor and pump to

and from the work
oage and to hoist
in access shaft.

’

SIN telephohe com~-

munication to LCC
equipment room for

. emergency only.

85 1bs.

Very easy to drop the = puxp may stick ta s

pump if not properly . and damage may rems
tied to vork cage. o slemter work ea
Punp weighs 117 1bs., = __agsemhly in pulling
motor above weighs pege. . .

p rexoval operationm.

DATA SHEET




SATETY
JXREMEN?S

PROBABLE ETRORS JOB AIDS QR TO0LS

L4

NORMAL SILO vs

DEEPER SILO WING V

sy to drop the  pump may stick to mmp 541X0 amd/or S64Xo .
f not properly . and damage may result uwrench, mechanieal . _  _ __ ___

0 work oage.  __  to elewmter work eags maintenance truck, .
eighs 117 1b8.y = assemdly in pulling it rope, work cags.

above weighs hage. L

Sama

FIGURE 73 ONT
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TASK ANALYSES OF OPERATIORS AD

B PRIOVAL prhozpTUAL DECISION
_LHSTALI:ATIOK & mi_]m REQUIAEMENTS REQUIREMENTS
9) Checkout the pump by returning the Vision: to sece To determine
vater fom temporary storage to the that enough water water quantd
sump; activate START-STOP switch  is available and  is sufficien
if quantity of water is not suffi:__;ls_cho‘ﬁ;_khgnt at ~ actuate floa
cient to actucte float switch; ob- water is removed  switoh.
serve that pump removes waer from from swmp.
sump and place control switch in
AUTO position. } e 3
10) If it is determined that the mal- stion, tomh: i To determine
function is in the check va.b:'e_, __ the check valvg _ fuaction i3 .
then steps 4 through 9 (Punotion  may be stuck by  the check va

_C) may be oliminated; turn HAYD-
OFFP-ALTO switch _{o_{ punp to OFpP
position and remove check valve

using common hand tools.

11) Install a new valve immed:.ately

um__ng common h:}ilflr 399}5[ set -
EAND-OFFP-AUTO to AU'!'O position.

12) If it is determ.ned that the )
liquid level float switch is mal-

functioning then steps 4 through

__oonneoting pipes.

oorrosion to its

Vision, touch:
the che_ck valve
8 hould hot be

~ over torqued.

_Vision

1 (Function C) ) may be eliminated-

_,,.&avs, circuit breaker for pump to
_OFF position, disconnect electri-
_cal wire to switch, remove hard-

remove switch.

__ _ware holding switch in place and

To detcrmine

~ malfunciion :

float switeh




PASK ANALYSES GF OPERATIONS ASSOCIATED WITH 10-FOOT DEEPER SILO - WING ¥

PE&CEPTUI«L DRCISION ACTION COMMUNICATIONS SAFETY

TRNANCE REJULREMENTS REWUIREMENTS WOURK FONCE REGUIHEMENTS REGUIREMENTS

mp by returning the Vision: to see _ To determine &£ = Voice commwdcation Avoid spilling water .
rary storage to the that enough water water quan®dty = _between operatorsy  on floor of silo. _
START-STOP switch  4s available and  is sufficient to = SIN telephone oom- S

vater is not suffi- 4o check that  actuate float = _ munication to LCC . B
e float switch; ob- water is removed  switoh. _ equipment room for  _ _ )
 removes va‘tor from from swp. _ _ __ _ _ ___  emwergengy omly.

control switoh in o o B ) o L o ) )

1ined that the mal~

rough 9 (Funetion

MOVe f’l?‘?k. Yalve

gxd. toolse.

alve immediately
nd tools, set
to AUTO position.

uned that the

loat witch» i s'mal:i

en_steps 4 through

the check valve,
~ may be stuck by

_Vision, toush: To determine mal-
the check valve fv ction is im
the check valvee.

ocorrosion to its

_connecting pipes.

Vision, touch:

the check valve
s hould hot be
over torgued.

Vision To detcrmine if
o ~malfunciion is in

float aswitch.

) may be eliminated;

breaker for pump Yo

disconnect eleciri-
itch, remove hard-
witch in place and

Torque reguired
to loosen check
valve from ad-

Jacent fi.tings.

Torque required
to tighten valve

in place.

Insure circuit byeaker

is in OFF position.

DATA SHEET




SAFETY PROBABLE ERRCR JOB +IDS ORr TuOLS NORMAL SYLO Vs

JIREMENTS

pilling water = . S 1X0 and/ox 564%0 _ . __ Seme U
e of silo. . e e S - -
B - R - - U e S . e -
o _ BAND-QFF=-AUTU switch B . Same ) -
may not be turned to . < e - _
OFF position. B _ L _ _
Sape _ -
circuit breaker _Cirouit breaker left _._ coame _ _
FF position. in AUTO position. _ _
S ' mevisto ’ DATE | ,
. * ‘ | FIkLRE 7.3 ONT R
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TASK ANALYSES OF OPERATIONS AsSS

FNCTION: ©
SUMP PUMP REMOVAL, PERCEPTUAL DECISION

INSTALLATION & MATNTENANCE REQUIRRMENTS REQUIREMENTS

13) Position and sttach & nev floet = Visiom

—__@eitoh immediately after the xe- . . o _

___comaect electrioal wire to awitch, = . _ . .
retuyn HAND-OFP-AUTO switoh to AUTO _ o .

.. position. — el S

14) Cheok out float switch hy hand __ Visiom .

—___operetion to detersine if pump = 0000 _

__starts at high level and steps

at lov levyel. .

15) Prior to remowal and replacement _  Vision, inspec- Determimation ¢
_ . of wvarious sump pump components tion for leaks. fault Wy isola-
____fault isolation must taken place tion of ocompon-
___for a flooded sump condition by = enta,
usingd START-STOP switch to de-
___termine that pump operates; check
___ fox eleotriocal coptinuiiy aorogs
__ START-STOP switch; check for mal-
_.__funotion in motor starter; de- /
.. Yerwine that water in sump is _
——discharged vhen pusp operates; see
__.that check valvea are open; cheock
_ _flexable hose on discharge line
. —_far leaka; check for electriocal _
— sontinnity acroas HAND-QFF-ATTO
—..eantral switeh; chesk for melfunc-

—.—¥ien ia bigh level relay awitch.




TAS ARALYSES OF OPERATIONS ASSOCIATED WITH 10-JOOT DREPER SILO - WING V

PERCEPTUAL DECISION ACTION COMMUNICATIONS SAPEYY PROBABLE EERCHS
REQUIRPMENTS REQUIREMEIYTS WOBK . FORCR REQUIRENENTS REQUIREMENTS
_Yimion _ L —~ .. Yolce commmication — - . - - -
— - - - - batwesn operators; - -
— - - SIX telsphane com- - . P - -
Ko - e - munication to LCC -
o - . . squipasnt room far - -
- - - - emergency only. . __ - -
— . Yisiom  _ _ — B
Vision, inspec~ Determimation of Avoid standing in dsap Insuring that all .
tion for leaks. fault by isola- greas of missile floor  Valves are open, n
tion of compon- B} vhile making electrioal 3eeimg leaky condi
_ G&tﬁq mtﬂ- -
A
y | i

DATA SHEET




PROBABLE ERRCRS

JOB AIDS OR TOOLS

NORMAL SILO Vs

-~

-

DPERPRR SILO WING V

. . _5¥X0, eleetric lan- . _Seme ..

- = b ot
i . . tern . e o e
541X0, electric lan- . .. _ceme . .
teerm o _ o _ e

sding in damp  Ineuring that all check
sisgile flear valves are open, not

ing electrioal Seeing leaky condition.

~

54220 or 541X0,

1iquid level in-
dicator, multi-

meter, electric

lantexrn.

» »' —
Same

'
-+ :t——:&f*t:..

REVISFD

e

TATE

I

f—— -
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TASK ANALYSES OF OPRRATIONS A3S(

PUNCTION: C
PERCEPTUAL DECISION
Suip FUMP RENOVAL REQUIRIMENTS REQUIREMENTS

IBSTALLATION & MAINTENANCE

16) Component fault isolation fora  Vieion Determination of
lew watexr level conditiom in the == fault hy isola-
sump should be accowpliched by e ... . _%ion of gompon-

manually aotuating the floot =~~~ ents, .
ovitch, and testing the high level

probe for a short circuit resulting

in false high level indieatien N o

17) 4s a result of fult isolation the  Vision, touch
various items such as the sump

___ pap discharge hose, high level
___ alarm prode, STARP-STOP switch,

__ _metor starter relay, HAND-OFF-AUTO _
___control switch, and the high level

alarm relay must be removed, re-
_paired and/or replaced (ss well as _
__ . the previously mentioned pump,  _
___chack valve, and float switch).

18) PFollowing repair check out must be Visiam
_ __acgonmplished on all items repaired
_ __(with the exception of the flexi¥le
hoses) by secing that no high level
__.alarm signal is generated unless =
__..water in sump is at high level;
__ checking that START-STOP switch
____ operates pump; checking that motor starts
__ . when HAND-OFF-AUPO ewitch operates
—___properly; simulating high level im
. 8ump by applying jumper aeross ter-
_._ minals of high lewel prode to see
_____that pump should start and high level
alarm shoudl come on.

A0 AW RE L L RD



TASK ARALYBES OF OPRBATIONS ASSOCIATED WITH 10-FOOT DEZPER SILO - WIKG ¥

PERCEPTUAL
REQUIREMENTS

DECISION
REQUIREMENTS

AGTION COMUNICATI (NS
WORK { FORCR REQUIREMENTS

SAFESY

REJUIREMENTS

PROBLELE EilORS

.. Visiom

_ Determimation of _ __ ___ Voice communication = Awnid standing in damp . .

_—ie o favult By d80da- _ _ between gperators;  _ameas of missile floor .
.. While making slectriecal .. . .. .

_ _ents,

_ . tlonofeompon- = SIV telepbome com-
et o .-, munication to 1CC .

e e v _cmergengy Only. .

_ _teats,

Torquing required Yoice comgunicatdom _ .. ___ . . __ __ Kleetrical power

. mast be off during
replacement of ele:
trical components.

to remove and in- between opesrators;
stall varions cam~ SIN telephane ocu-
ponents . mpication to ILQ
_ equipment room for
smargency anly.

Voice communication _
between operators;
SIN telephone oom-
mupnication to ILC
equipment yoom for
emergenqy only.

DATA SHEET




SAFRPY PROBABLE ELTORS JOB AJDS OR T0CLS SORAL SILO

anding in damp . ... . . . .. .542X0 or S4'XO — e N _Same ——

e e on - -~ Kleotrical power _ . - R R U . " S

T _. . mas%t be off during . o _ il

eme= ~ - replacement of elec- - L e
—_ %o, ftrieal components. o S L e

-
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TASK ANALYSES OF OPERATIONS ASSO0]

FUNCTIONs D
PERCEPTUAL
WORK CAQE UTILIZATION AT SILO BASE REQUIREMENTS

(LAUNCH TUBB BASE)

DECISION
REQUIAENENTS

This procedure requires three (3)

personnel - one in equipment room, ==
two_in work cage.

1) Idemtical to those of step (1) of
Funotion “A",

2) Identical to those of step (2) of
Function “i%,

3)_Placp tool kit in work cage. Kle- Visual, taotual

___ vator work cage ' will be lowered
__8ud positioned adjacent to, e.g.,
_azimuth drive motor and first stage =
___ gear reduction.” Utilize work sage
___ocontrol pendant (P/N 25-18099-1 or
___PB/W 25-18099-2)r
____8) Depress DOWN-RIGET switch. Set
_______cage onsilo floor.
b) Depress TRAVERSE and DOWN-RIGHE
_Switches.

%)™ Vings I through Y require two per- 7isual, tactual
__somnel in work cage. Man #l leaves

werk cage for floor of ailo. _Nan #0

remains in wark oage.

A
——— e ——— [
ERUE U, -— —_

Equipment room
personnel: esti-

. mate required o
_adequaay of sli

application; ao

. oureqy of aling

to hoigt attach
ment; spsed of

- lowering.

Prooedures for entering work oage, precautions to be ebserved, detailed in
It is antioipated that no meintenance will be required on this unit up to ¢
If mainteananes should be required beyond the motor and first stage reduotic
imoluding base suppert ring will require removal. (This would necessitate
The weight of this oombined unit (Azimuth drive motor, first and downstage
e a1 e; bage support ring) is 7000 pounds, and would Tequire a orane !



PASK ANALYSES OF OPERATIONS ASSOICATED WITH 10~FOOT DEEPER SILO - WING V

T T T i

-  Visual, tectual Estimates required Digital pres-  Communication may be 4 Over/under astimat
- for vertieal and sure: minimal required with per- . af vertical/truver:

) i {raverse distaneces. somel in equipment . distance; prass wr
g o ; , room (voice), or via ' datton. Mailore t
e telephone with main- utilize safety lan
r S tenance support ve- yard. Failure to
i hjcle, SMBOA, SMBOB. : taks tool kit.
t ) o
-
~ 7isual, tactual  Equipment room Attaciment of With equipment room Accuraqy in attach- Slipping or fallin
e _ _ _ persomnel: esti-  sling to ladder; (voice) . ment of packags to off ladder through
¥ 2 . _ mate required of = attachment of sling and haist. ersor in attachmen
. __  _adequacy of sling package to hols} . aafely belt for use of siing or hoist.
— _ application; ac-  opersiicn of an laddar. Pailure to utilize

o __owxagy of sling hoist. gafety belt.
oo, .._ .. 10 hoist attach-
ment; spead of
«0. SMBOA-2-10

m‘;;i:oumt:u:‘mdmm; ::::ii;d: a!poriod of three years. mysrm ﬁlzfpzo?%"&:wl

jond the motar and first stage redustion gear, the complete unit,  ying ¥V deeper silo ofly.
dre remeval. (This would necessitate remowal of ﬁm MﬂEET .
lsuth drive moter, first and downstage gear reductiol,

300 pounds, and would require a crane fer removal.




PROBABLE ERRURS

JOB »IDS OR TGOL8B

Over/under astimate

. of vertical/t:mverse
Adistance; press wrong
hutton. Mailnre to
utilize safety lan-
Jard. Failure to
take tool kit *

pay in attach-
of package to
: and haiat.

¥ belt for use
ddax..

Slipping or falling
. off ladder thyough
crrer in attachment
of sling or hoist.
Pailure to utilize

W.w belt.

1

- e et s e e

' Wings I through
5B applies to
e

— - e - e e e e s
.
- —_ - —_—— - — —— _—— —— ‘v-—.—_.— —— —— e ——— . = e L — - e .= ———

. Standard fool kit

for work cage. Tor-

‘gue wrench nay be

required: informa-
tion nct available.

Hoist, sling, tag-

. ling, safely belt.

Ability to est;mats __ . _Provide 10 feei more cable om -
--drom acoowding to HCP S39R1. . .

_spatial relationshipa.

of task requirements, . . . _

T ' RFY 5D

+ + -
sop

Appr
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TASK ANALYSBES OF OPERATIORS A350

FURCTIOR: B PERCEPTUAL DECISION
WORK CAGE UTILIZATION AT SILO BASE REQUIRRMENTS REQFIRENCNTS

(LAUNCH TUBE BASE)

54) Where azimuth drive motor requires Visual, tactusl _Placement of la
removal, procedure would require =~~~ der for msximm
two men as follows: Man f1 - position _ _._ efficienqy duri

_12-foot ladder under motor. Weay =~ operation. De-
safety bolt on mounting ladder. ___ teraine aligme
Man /72 - dopress UP-LEFP switoh and 2 Determine adequ
ascend approximately 30 feet. De- of sling fasten

press TRAVERSE and DOWN-RIGHT buttons

__ for vertical aligmment of work cage

with motor. l!ag_#} - use aling to

___fasten hoiot lugs on motor to hodet

ring on elevator work cage.
5B) 2. Equipnent room porsomiel will =~ Visual, tectual Silo base persa
... Yiscommect all power to work S vill determine 1
~oage at instigution of per- o B ~ onge is resting
sonnel at silo base. ) 7 sile floor.

. be Personnel at base of silo will  Auditory
_communicate with equipment

____room personnel to aasure power
—has been disconneated,

6. Personnel (silo basc) will ~  %actmal _ Determine adequs
... attach a tagline to hoist on L of tagline attac
_____ work cage. . _ment and point «
e _ _attachment.
4. Persommel (silo base) will tectual, Minimal
~_then disconnect hoist cable kinesthetio
___..__ond power and communication o
_ cable

[ERET SRR IR B 0 NS SR b
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TASK ANALYSES OF OPERATIONS A330CIATED WITH 10-FOOT DEEPER SILO - WING V

PERCEPTUAL DECISION ACTION COMMONICATIONS SAPETY

REQUIRRMENTS REQEIRENCNTS WORK FORCR REQUIREMENTS RE.UIRBMENTPS PROBABLE ERR(

|
s _Visual, tactusl Placement of lad- Placeuent of ladder; Voice communication  Adequate caution n¥m use of ]
___der for maximm = attachment of hoist. betwesn two persomnel use of ladder and care . inadequate cautis

isfon ~~ efffelengy during Depress controls.  at base of silo. _  in attachment of koist attachmeni of al

* ______ operation. De- __ Possible requiremsnt and sling. . _ _ , eud safely belt,

o= ... . .  ‘termine aligment. _for voice commmioca- ... . %o wear safety

wd __ _  _ Detormine adequacy = _ tion with personnel , ., werk cege or on ]

3= of sling fastening. _in equipment room. ) ‘

btons e . o

ge N, . _

o

let o

_ Visual, tactual Silo base personnel Pull circuit Receive message ‘None ' No circuit breake
will determine work breakers. {voice) that work _ ' pulled; wrong oir
oage 1s resting on cage is resting on ' TWreakers pulled.

' o silo floor. silo floor.

. Anditoxy o Comgunicate with Send and receive None ' Garbled comsunica

personnel in equip~ (See Actiom col- , tions.
. \ ment room; receaive umn).

confirmation of
. . power disconnect. ] 7
Tactual ~ Determine adejuacy dttach tagline Nooe None Inadequate attach

of tagline attach- to hoist cable, ments cable lengt
ment and point of o would be Aneuflje:
_attachment. ] for manipulatian,
te.otual, Minimal ~ Hoiaty remove None Nust have received . S
inesthetic hook. Powef & inceutrovertihle avi- . Bend or break con
commynicationsi dence of power dis- .nector pins on di
wrist rotation, connect. .kopnact.
‘abduction.

DATA SHEET




TASK ANALYSES OF OPERATIONS A330CIATED WITH 10-POOT DEEPER SILC - WING V

i

PERCEPTUAL
REQUIRRMENTS REQEIRRIGENTS

¥ AT SILO BASR
. BASE)

DECISION

ACTION
WORK FORCR

COMMUNIGATIONS
REQUIREMENTS

SAPRTY
REUIREBMERPS

i
Fu
t
i
+
"

ive motor requires Visual, tactusl Plsoement of lad-

. _Qer for mximm
_._ _efficiengy during

Plaosuent of ladder; Voice communication. Adequate caution im I.n

attachment of hoist. betvesan two personnel use of ladder and care . j

_Depress ocontrole.

~ at base of silo.

_in ettachment of hoist ‘(_g

nder motor, e opsration. De- . i Possible requiremsnt and sling. e
ounting ladder. = ternine alignment. ~ for voice commmnica- o
_ UP-LEFT switoh and ~_ Determine adequacy tion with personnel ..
tely 30 feet, De~ of sling fastening. “in equipment room. )
ad DOWR-RIGAT puttons ===~ .
gment of work cage = I o
#3-usealingto _
s onmotor to hoist S
L work cage. | .
l_'n_g personnel will  Visual, tectual Silo base persomnel  Pull circuit Receive message None 1
1 power to work vill determine work breakers. (voice) that work "I
g=tion of per- B} eage is resting on cage is resting on ©N
o base. silo floor. , gilo ficor.
base of silo will  Auditory Comgpunicate with Send and receive None o
ith equipment personnel in equip~ (See Actiom col- 1
1 to assure power ment room; recaive umn).
ionnested, ) o confirmation of
e . L power disconnesot.
lo basc) will ffactual __ Determine adequacy  attach tagline Nowe Fone 1
ine to hoist on . of tagline attach- to hoist cable. I
L _ment and point of W
o ) 7 _attachment. ' 7
1o base) w#ill teotual, Minimal Hoiats remove None Must have received =
ct hoist cable kinesthetic hook. PoweF & incontrovertihle evi- . E
._communication commynicationsi dence of power dis- .0

wrist rotation, connect. .8
. - ‘abduction.

DATA SHEET




APRTY _ N . .
IREMERTS PROBABLE ERRORS JOB AIDS OR TOOLS O RMAL SILG s PEEVER S1o0 « itV

[
'
n
-+
|
'

te caution ia | Careless use of ladder; . _ioiat, sling, safe- . e
achment of hoist attachment of aling, hois¢ = . . . __ . oo L

\
inge ., eod safely helt. Failure  _ . _ . e
.%o wear safety belt in

, work eage ox on ladder,

+ - - - ———— - - - ————— -

'No circuit breakers = Nome . R e
' pulledj wrong circuit
"breakerupull_ed.‘ o L . L o

) . Garbled oosmunica- ~one. A L L
tim' : B s

- - - —— .- e e e A = — -

Inadequate attach- Tulina L L
ment: gable length . e
.would be inguf’ieient - Ll
, for manipulation. S e I
sve received | .-
xevertible avi- | Bend or break con- Toxrque wrench .
of power dise ,hector pins on dis- o
ste . £0Dnnact.

ﬂ VR_EVlSED . I‘,DA"',A‘

"1+ . R ’h

+ ——
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TASK ANALYSES OF OPERATIONS ASSOX

FUNCTION D
WORK CAGZ UTILIZATION AT
(LAU:CH MUBE BASE

LO BASE

PERCEPTUAL
REQUIREHENTS

DECISION
RE. UTREMENTS

5B) Continued
e. Personnel will remove toel kit
and items of excessive weight

from work cage, and mamually
maneuver cage into position im-
mediately below azimuth drive

motor. Replace tool kit, ete.

V:Lsual. taotual,

f.
¢ attach line to treversing motor,
and utilize this line to pull
work cage traverse motor until

it is in vertical a.ligmcnt vifh

work cage, immediately above
azimuth drive motor.

- Peraonnel a.t sile baee \dll

__reconnect hoist and power aud

comunxcatlons cables. )

h. Infoz".q&ipment ‘room personnol
Equipment room
personnel reconnect power. )
i, Bnter work cage and attach safo-
. Yy belt, depress UP-LEFT switeh
and hold until maximm asoent 1s
_achieved, Fasten sling to hoist
.. .2ugs on motor and to hoist ring

_ on vork cage.

L of oonnectian.

Equipment room persomnsl will

Visual, tactual

Vieual, tactual

7Equi;ment 00
_personnels

auditery, tactual
Visual, tactual

Ap]n'oximte ali.

_ment of cage vi

motor.

_Approximate ali
~ ment of trevers

motor vith verk

_ cage.

Evaluation of

~ connect operati

Maximal heightt

P40 - ke, e



.

TASK ANALYSES OF OPERATIONS ASSOCIATED “ITH 10-FOOT DFEPER SILO - WING ¥V

PERCEPTUAL DECISION
REQUIREMENTS RE.,UTNEMENTS

ACTICN
WORK ¢ AURCE

COMMUNICATIONS

REQUIREMENTS REJUIKFMENTS

' PROBABLE ERROR!

~ kinesthetio

Visual, taotual, Approximate align-
motor.

Approximate align
~ ment of {reverse
motor with work

cage.

Evaluation of
connect operation.

 ment of cage vith from work oagé.

Remove excess items

Move cage manually.

Attach line; pull Possible check with
motor to deaired  personnel below.
poeition.

Hoist: insert
hook; power and
oommunications
push connector
parts together;
rotate knurled

mt to complete

Equipment room

parsonnels: )
‘uditery, tactual
Visual, tactusl Maximal heighth.

connection.

Connect power. Receive

Depress button.
safety belt,

Requirement foxr wearing

. - —

_. Drop itess being i

moved fYom o8ge,
~ aligiment of cage

.. motor.

Line not adequate)
. .attaghed; misalig

Bend or break con-
. nector pineg fail
connect hook, !

Garbled ocommunica-
tion; fallure to
connect power.
Press wrong button
Failure 1o wear ca
¥ belts.

DATA SHEET




[HEMENTS

PROBABLE ERRORS

JOB AIDS OR TOOLS ol SUO

V8 DRWPER SHL0 wing V

mt for wearing
116,

.. Drop items being re-.
. .moved from oage., Mja-
. aligmment of cage with

. motor.

Line not adeguately
.attaghed; nisalignment,

Bend or break con-

. nector pine; fajl tc

connect hook. L

Garbled comsuniga-
tion; fallure to
connect power.

Press wrong bulton.
Failure to wear safe-

tr belts.

S e . . Mot applishbhle ___ ——‘—MM’.—

_ment) . ___

. ._ ___ Spatial Telationebips (align-
_..meat)

Not applicable
Safety belt (stan~ Not applicable
dard for work cage.

_. Gare in gonnection of elsciri-
oAl connactor.

———————— . —

THE ST EIN G compaNy

SEATTLE 21 WASHINGION
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TASK ANALYSES OF OPERATIONS

PUNCTION: D
WORK CAGE UTILIZATICN AT SILO BASE
(LAUMCH TUBE BASE)

PERCEPTUAL DECISION
REQUIREMENTS REQUIRRMENTS

6) loosen and remove bolts fastening Viswal, tactual, _ Point of operat

azimth drive motor and first stage kinesthetic. at which motor
gear reduction to base support ring. @ = quires suppert.
Bage motor into suspended pesition. =~
Stow all nuts, bolts, ete., in o o e
pouch. e ~
12) Ladder is hoisted. Procedureis
reverse of stop number 4 (Funotion o )
D). Two men ascend in work cage.
7B) Persomnel in work oage will de-
_presh DOVN-RIGHT switch and bring
N work cage to rest on;;i:;o ~floor.
Steps detailed under 5B (Punstion
D) will be performed in reverse ) A
e

8) _lowering of nzimuth drive motor . e
— —will be the raverse of raising.

9) Replacing of azimuth drive motor . . .
_will be reverse of remowl. = = =
10). Ql,g_ck azimuth drive moter by per- v;sm. mm _ Evaluate meaha;
. .. forming steps 1 through 3, inclu- _ - _ 1ea] response
_ sive, of para. 5, page 11, D2-14702. . . follow sequenc:
e e~ - - : Time estimate
e o o o  (minimal)

Step TA applies to Wings I through V, rogular silo;
atep TB applies to Wing V deeper silu.



TASK ANALYSES OF OPERATIONRS ASSOCIATED WITH 10-FT DEEPER SILO « WING ¥

PERCEPTUAL DECISION __ACTION COMMUNICATIONS SAVRYY PROBABLE ERRORS
REQUIREMENTS REQUIREMENTS WORK . FORCE REQUIREMENTS REPTRMENTS
Visual, tactual, Point of operation Remove bolts, ete. ~  Care on ladder while = Lack of care in di:
o Kinesthetic. _ at which motar re- Esse motor to fll guiding motar. Sfety mounting motor. R
8 quires suppert.  suspension. Stow . belt.  ure to wear safety
. . 1oosebolts, ote. L S ‘

|

- - }
— - ’. - —

—— [ N

_ Viswal, tactual _ Evalwate nechan- Follow steps in 1 Activate wrong con
ical response and prooedure: acti-~ . Inadequate adapter

2. . . _follew gequence. vate controls. , . lock down, ineompl
: , Time eatimato Engage adapter connection of cabl
L o (minimal) ring. lack . Failure to cloae ¢

downs. Comnect ' breaker,
, cables. Close
circ.uj.t breaker
regular silo;

DATA SHEET




PROBABLE ERRORS JUB I O TOOLS

NORMAL SILO Vs DEKPER SILO WING V

Laok of care in dis-  Hoist, sling, te_-

nounting motor. Fail- iine, ladder, wrenoh, _ S
_ure to wear safety belt. safety belt. _ el i -

. Activate wrong control. Pocsible torque - - . - - - [_ .
‘, Inadequate acapter ring wreachs jnformatiorn —— - »

. loek down, incomplete not aveilable. - . -
~ connection of cables. n e

. Failure to close circuit - - L

. breaker.

REVISED !
o

()

DATE

N

-

FIGURE 7.4 cONT

THE ﬂﬂf’”ﬂ COMPANY

SEAYTLE 24 WASHINGION




TASK ANALYSES OF OPE:ATIONS ASSOCI

FUNCTION: B .
INSPALLATION & MATNTENANCE OF SXN Rl;gx;cmmm TUAL m
TIFTER-COMMUNICATIONS JACK BOX ,

_1) Opamator utilizes work oage to0 _ . Viaion and touch Muat maintain hc
—  dnatall extension eahle to SIN = _ . . . alignment to sui
_— _inter-communioation Jack Box. . .. .. _ __ olanp holem. .

o o tion. If not
- S S e correct, commmn
O IO cation will not

BT LR AN BN ¥4



TASK ANALYSES OF OPE:ATIONS ASSOCIATED WITH A 10-FT DEEPER SILO - WING V ‘

PERCEPTUAL
REQUIREMENTS

DECISION
REQUIREMENTS

ACTION
WOBRK ©  fUECE

COMMUNICATIONS SAFETY PROBABLE ERUOR
REQUIREMENTS REQUIREMENTS

_ Yiaion and touch Must maintain hale Two holea musi be

aligoment to suit drilied into con~

_ .. .. nlamp holes. ... = . _sreia at approx.
S 14 ineh intervals.
Which wires go Maintenance is re-
whare. Highly verssd of steps
critical opara- 2 and 3 (Punction E)
tion. If not

. a1 the operational site ..

1f SIN compunication .. safety lanyard must : Difficult fo align

is ooheid 3 be tod to holes whenrworking
' from a moving plat

' form.
Cral communication be- Elecirioal power . Color ooding on
tvesn operatas. ahould be disean- " wire.

nected.

DATA SHEET




UIREMENTS

PHOBABLIEY ERRORS JUB AIDS OR TOOLS Vs

NURMAL SILO DEEPER SILO WING V

ty langard st . Difffeult to align . OB (Filly hamer, — ~
onnected to ma h,o;‘s ‘when working %w.siref__dlr{ver' e e ———— e e e e e
from a moving plat-
form.
‘trioal power , Golor eoding on Wire atrippera, acrew - — . .
1d be disean- wire. driver. SO e - - - P —
od. - = - — S -
- T e el
FIGLRE 7.5 T
A T = OX

.
D2 5122
® 37
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TASK ANALYSES OF OPERATIONS A350CI

FURCTION: P
INSTALLATION AND MAINTENANCE OF
MOTION SENSING TRANSDUCERS
1) Operator utilizes work cage to in- __ Viaion, touch __ Must meintain
stall lowest level Motion Sensing = e . -wo_. . _hole alisument -
" _Prensducer, using 4 phillips head __ _ _  _  _ _  suit clamp hole
gecrevs

PERCEPTUAL DECISION
REQUIREMENTS REQUIREMENTS

2) BRemove cover and wire box.

Vision, touch  ihich wires go

—————— e ——— e - 2 - —_

B A



TASK ANALYSES OF OPLRATIONS A5SOCIATED WITH 4 10-FT DEEPER SILO - WING V

PERCEPTUAL
REWUIHEHMENTS

DECISION
REQUIRRMENTS

ACTTON
WORK r  FORCE

SAFETY
BEQUIREMENTS

COMMUNZCATIONS
RE JULIEMENTS

.__YViadon, touch _ Must maintein _ .
e .- — _ _hole alizument to
. _ ... . suit clamp holes.

__ Vision, touoh  ‘hich wires go

Four holes muet
be driiled into
gancrate.

For maintenance
reuove faulty
transducer and
replace.

Cral cowmunisation Safefy lwm:d must ba

befwaeen opsrantors. oconnected work cage . . holea aligmet whe
- .. - yoke ring. . . working from a mov

;- platform.
Oral communication . e - . Coler coding on wi

DATA SHEET




d
PROBABL: ERRORS JOB AIDS OR TOOL3 ¥s
(REMENTS

’ Y
NORMAL STLO DEEPER SILO VING V

Wm&h‘, . Diffioult so maeintedn Star drill, bammer .
o, work cage holes alignmat when .  and saorew driver. .
8. - . sorking from a moving

e e ™anaducer i8 14 feek from
e . gilo floay yather than 6 faet.

;- Blakform. - - I - S
.—i_ . 2..._ GColer cofling on uWire. .ire girippers, opem - .. __ ____ __ S
. — end wrench. S _— e e

REVISED 1 DATE

] HalRreE 7 6 T
i SECIRNT Y TRAWNL DICE

V
I U,
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TASK ANALYSES OF OPERATION:

—

YUNCTION: @
PERCEPTUAL DECISION
\ PREPARATION & REMOVAL OPF MISSILR REQUIREMENTS REQUIREMEY
1) Descend in properly prepared work _ Vision, touch  Has a proper
oage to & point opposite missile tie- _ ground eontat
point junotion box on silowall. =~~~ been establis
Attach earth ground cable to ground- = Do T know pxc

ing strap on outside of missile sup- . attach pointe
port ring adapter and to connector
lugs in tie-point junotion box.

2) Attach missile skirt grounding _  Visien, toush  Has a proper
strep to grounding olip ou inside ‘grownd_contac

___of missile support ying. == 0000 ~ been establis

e . Do I know prc
. o attach pointe
3) Install hoist support hook on  Vision, touch  Is hoist sup
___receive ring and missile base - hook flush wi
* support ring, | Teceiver ring
e L miseile base
L e . o B port ring.
e ’
4) Band torque adjustment nut  Visiom, touch.  Is this force
___to maximum possible torque = A great variance sufficient &
___%to insure adequate preload- may exiat be- meet requires
__ing. B tWeen hand torque of the T.0.%
S _ _ability of vari-

B e _ _ous air men. 4n

~ } - adjustment nut

_ . _ Yorque study should
e _be made to ascertain
L requied torque and
e _ 52 to 95% percentile
e _man adequacy.

* Punction @ is to be reversed for Missile Preparation for Bmplacement




TASK ANALYSES OF OPERATIONS ASSOCIATED WITK 10-FOO? DEFPER SILO - WING ¥

PERCEPTUAL DECISION ACTION
REQUIREMENTS REQUIRRMENTS WORK FORCR

COMMUNICATIONS
REQUIRRMENTS

SAFETY PROBABLE RRRORS
REQUIREMENTS

___ Vision, touch =~ Has a proper earth Manual commeciion Telephome with mioro-

de- ~~ pground ocontact = of earth groumd
. been gstablished? cadble,
- Do _I know proper

P . attach points? N

___ Visien, touoh  Has a proper earth Mamial oonnection
' ground contact  of earth ground
been established? cable.

Do I knos proper

attach points?

__Vision, touch Is hoist support Manual manipula-
hook flush with tion of hoist
receiver ring and support hook.
missile base sup~

port ring.

Vision, touch. Is this force Hand torque ad-
. A pgreat variance sufficient to Jjustment nut..
mey exist be-  meet requirementa
. tween hand torque of the T.0.?7
_8bility of vari-
_ _ous air men. 4n
adjustment nut
. torque study should

requied torque and

58 to 95% percentile
_nan adequacy.

phone headset.

Telephone with

_ phone headset.

Telephone with
phone headset,

micro-

nicro-

Telephone with mierc-

phone headeet,

Protective head gear . ;_Peor ground attaely
worn. Safefy lanyard . Bede.
attached t0 work oage . .

.ring. Safety shoes. .

___Poor ground attach
made.

- If hoist support h

is properly seated
error possible.

Loose adjustnent n

Hssile Preparation for Emplacement

' DATA SHEET




R_J
SAFETY PROBABLE ERRORS JOB AIDS OR TOOLS . s

UIRDEITS BORUL STLO DEEPER SILO VING ¥

iva head gear _  __Poor ground aitachment Basic knovledge of elec- ____ Seme
safely laryard = ®™ede.  trical oirewitry. Pech-
i to vork cage. . . ) - _ nical Mamual, tool kit, _

Safely shoes. . _ S sling rod cover cet. el
e ___Poor ground attachment Basic knowledge of eleo- == == == Sme
R __made. . tricel ciroultry. Teeh- ‘e

e ] nical Manual, #ool X%, e

sling rod cover set. e L . o
. ) - If hoiat support hook Normal mechanical skills. S ) Sane
_ _ ie properly seated no AP number not available. o B ~ )
error possible. L o
_ Loose adjustment rut. Sufficient hand torque ] o  _Seem ~
force to tightem to . e SO
i maxiznum expected. -

P:‘ 4' ~ F’ REVISED IT DATE * |
O RaLrRE 7.7 e
! !

4. MASS VW& R E MOVANL

I
:
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TASK AWALYSES OF OPERATIONS ASS

FUNCTION: @ PERCEPTUAL DECISION
PREPARATTON & REMOVAL OF MISSILE 1EGULREMENTS RE-JUIREMENTS

5) Attach hoist chain to hoist support Vision, touch Is it attacked]
hook.

CAUTION: Use oxtreme ca.{e‘@ér} }{andljilx_;g__r.qiusgile_ _ B ﬁ______j_ L
skirt umbilical cable head in steps 6 through 14, -
Cable head contains shear pins which mey be sheared
if oable head is bumped, pulled or otherwise mis-
handled. e

6) Position lower cablc grip around  Vision touch,  Insure cable

missile skirt umbilical eable with good illumina-  sitioned cerres

cable grip lanyards ure o tion. _ o Cly. o

Insure that di
_tance is appro:
_mately four fe

7) With rewhide lace, lace from top  Vision, touch

down in a ecriss qross patteen
through approximately every third
loop and secure rawhide lace with

a square knot. Histance between

umbilical head lanyards and cadle = o
grip lanyard shoudl be approximate- L
1y four feet. e
8) Extend chain hoist and attach hook Vision, touch
__ Yo lanyards. _ L - ,

113-40" -4000 RE. 12 62



PASK ANALYSES OF OPERATIONS ASSOCIATED WITH 10-FOOT DEEPER SILO ~ WING ¥

PYRCEPTUAL DECISION ACTIOR COMMUNICATIONS SAFRYY

1 UL REHENDS RE JIREMENTS WORK FORCE REQUIREMENTS BEQUIRMENTS PROBABLE ERRORS

No predadle erver

rt Vision, toush __ Is it attached? Manual conneotien  Telphons with micro- Protestive hesd gear
—— .. __phoneheadsst. _  wvorm., Safeiy lacyaml

T~ -ip -4 Bine i o dEe SRR S adiate Mt Lw I s

...... e — e ____atiachod de wirk Gesm. '
e . ring, Safely ahoes. —
¢ miostle T

through 14, -

way be sheared

herwise mis- e _ R

- Vision touch, Iqsure cable po-~ Ha.nua.l mani_pw-
h  good illumina-  sitioned cerreet- latiom. . v eeding Step 6.

_ tiom, = Cy.e “_
L. - - e . e e oy -

—_ - - - . - - - - - ———— ———— ——_———— - e - —— N - ‘l{ -
~ Vision, touch Insure tmt dia— Manual megipu- = . | See Caution Note p

L ma.ely ro_u:g ;‘eot. o o v L
\ |
S o . —— e
- — - — e - - - o e e e e A o o & % & 4 ‘.v?&‘---‘......, rmm - ————
' o e : .
e- o _ o R e e
1

e  Vigion, towueh ,lhnm_nni*pu- T _ ] Nes

_ - e _ - [, e e —d - -
- k4
i

— , ——
T - TTTTTITTI T TTTemm mm e e e 1
|
. - i e e e
_ - . . Y N -

. DATA SHEET




e

PROBABLE ERRORS JOB AYDS OR TOOLS

NORMAL SILD AL

DEEPER STLO VING ¥

; No prebeble error Manusl-visual esordi-

Same P

mtion.

0 O O O

L]
B . See Cautim Hote pre- Besic knovledge of eles- Saae .
" ‘esding 8twp 6.  trical ciroultry, Teoh=
e nical Manual, tool kit,
R S sling rod oaver set.

See Caution Fote pre- Manual-visual eoordi~

+
T
1
i

" cefing Step 6. mation.

. \T"

—— “—‘——m-ﬁ;—» —— e e e e - - —_— -~
er— - - S, - - —— — e e e mem e ————— - — —_—
— —% . -
t
3 ——— ——— - - ——— e
i

UL A AU — -
[ WU - i}
4
.
!
—— - —_ —
!
U U e e e - e e
T
U U . -

Caic. REVISED

DATE

Trac

FIGaLZE —7.77 CoNT, S
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Appr.
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TASK ARALYSES OF OPERATIONS AUUOCI

DECTSION
REUIHEMENTS

PERCEPTUAL
REQUINEMENTS

FUICTION: O
PREPARATION & REMOVAL OF MISSILE

9) OCperate chain hoist until weight ©f Visjon, tough _Insure that ue-
__ umbilical is on hoist. ~  good illumination bilical weight
__. __3s on hoist,

Loosen two bolts attaching umbili- ¥jsion, touch _ Bolts are looser
cal clamp halves to clamp braocket gned illumination
and loosen clamp brecket bolts.

11) Loosen bolt and swing clamp clear Vision, touch Cluap is clear
___of missilc skirt umbilical. = good illwnination of umbilical

12) Renove bolts and remove umbili-
___cal zead lanyards from boltsj
::_-g@ps tall bolts.

13) Remove umbilical head threaded

_ . recepticle from racesay cable

___connector with strap wrench.

14) Lower umbilical cable with chain
__ _hoist until protective cap can
be installed. Install cap,

1§) Lover wabilical cable until olear

. of missile base support and dis-_

_. connect cable grip lanyards from
chain hoist hook, '

Vision, touch _ Recheck %o be
good illumination sure belts are
. - reinstalled.

Vision, touch _Are threads
good illumination siripped?

_Vision, touch
__good 1llumination

. Vision, touch

£90d illumination

__ _NOTE: Lower cable grip assembly/shall remain sacured to
skirt umbilical oable until sidrt umbilieal is reinstalled,

* When missile skirt umdilieal cable requires maintenanos
through 13 should be included im wmbilical cable

R B L L P

steps 10
Remove/Replace procedu:



TASK ANALYSES OF OPERATIONS AUSCCIATED WITH 10-FOOT DERPER SILO - WING V

PERCEPTUALL DECISION ACTTON COIMUNICATIONS SAFETY PROBABLE ERRURS
REQUIRBMENYS HBUTHEAENTS WORK FORCE REJUIREMENTS REGULREMENTS
f Visjon, touch = Insure that we- ___ . = _ . ‘Uelephone with mioro- Protective heed gear _ . _See Caution Note pro
£00d illuminction bilical weight . .. . __ . __ _ _ phone headset. . worn._ Safety lanyard ,_ oeding Step 6

e ——. __ _%s 0n bhoist, - . .. o } . . __attached towork cage . _ . . _

e S - - ring. . dafety shoes. . . _ .
' Vision, touch _ Bolfs are logsened Manual and mechan- . . L . o o
_ #ood illunination . . ioal manipulation . L A )

Clunp is clear Maaual and mecazn-

Vision, touch
. geod illumination of umbilical dcal manipulation .
. Vision, touch = Recheck to be Mepusl manipulation
good illumination sure bolts are
_ __reinstalled.
Vision, touch _4Are threads Hanual manipulation

£ood illumination stripped?

Yigion, touch L Hanual manipul.tion

__8ood 1llumination , Cap is loose

' . Yision, touch Manual manipulation
_good illumipation

ihall resain sacured to . . . ,
} umbilioal is reinstalled,

requires maintensnog stepe 10
silical cable Ramove/Replace procedures.

DATA SHEET




FETY PROBABLE ERRURS JOB AI1DS OR T: OLS NORMAL SILO Vs DEEPER SILO WING V
REMENTS

te head gear _ . See Caution Note pro- MHunual-viswal eoordi- = =~~~ Same
afety lanyard _ oeding Step 6 =~ mution [

tovorkcage . .. . . _. e e
afety shoes. . = . ST

} ) O S
i . e@me  ____ . _
. e . — S
e e
*

Cap is loesa o L L

R e FlaURE 7.7 CONT e

R S e

e ———— e e e

+
A N ‘ y - PRI §
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TASK ANALYSES (F OPERATION

PERCEPTUAL
REJUIREMENTS

FUNCTION: @
PREPARATION & REMOVAL OF MISSILR

DECISION
REQUIAEMENTS

16) Hemave chain hoist from hoist sup~  Vision, touch,
port hook and remove hook from re=  good illumimation

ceiver ring and missile base support.

_17) Swing umbilical clamp-half into = o
_Place and tighten clamp-half bolt. = o
Pighten clamp bracket bdts. - )
_18) Operate pover azimuth drive eon- Try to get s

troller, visually positioning
___missile raceway halfway between

support ams 1 and 2.

_19) Align centor or receiver ring ear
.. that is newoest arm 1 with center-
_ _line of arm 1 within + one-half

inch.

_20) Return to base of missile and
__verify step 19. If ear is not
_.__centered, rotate missile as

——.._hEGeSBATy. . . . .

_21) Positior adapter ring to migsile

_____ skirt clamps set. Bolte attaching
migsile skirt to missile support =
. ring adapter should be hand tight-
emede _ .
—_— . . 4

close to cer
ag possible,

Is tolerance
within + 4% 3

Is toleranc

withingt % i

Attachment; |
been made a
bolts omly
tight.




PASK ANALYSES OF OPERATIONS ASSOCIATED WITH 10-FOOT DEEPER SILO - WING ¥

PERC EPTUAL DECISION ACTION C: MMUNICATLIONS SAFETY PROBABLE ERRUS
REUIREMENTS REUIAEMENTS JORK FORCE RE.UIREMENTS REUIKEMENTS '

up-  Vision, touch, _____ __ Manusl menipula-  Tolephone with micro- Safety shoes, hat

re- _ good illuminatien I tem  _ phone headsel. and lanyards. i S

ppor¥e o L ] o - o

:7“w o Manual manipula- o _ ,

)_lt- . ~ o ﬁm- o . o B o ~ ~

a- - . Try to get s Menual manipule- ' __ Error in visual |

~ close to center tion and visual o , ment would requi:
ag possible. ~ Judgment more time on ste

_____ B o i} 19 and 20.

ea.r Is tolerance Pine manual manj- Won't be within -

ter- within + % in.  pulation ance necessary i

f Step 20.
Is tolerance Manual-visual Judgment error
withint ¥ in. manipulation

le ) Attachment has Manual manipuli- .

hing been made and tion .

rt ) bolts only hand

ght- tight.

/
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wyerda. D

E;'ror in visual judg-
ment would require
mdre time on steps

19 and 20,

Won't be within toler—

ance necessary in
Step 20.

Judgnent error

High manual-visual = _

coordinstion, plus _

_Step 1 of this Function
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* TASK ANALYSES OF OPERATIONS A

YUNCTION: @ PERCEPTUAL DECISION
PREPARATION & REMOVAL OF MISSILE REQUIREMENTS RBQUIRPMENTS
22) Torque 16 clamp set bolts to 1200 Viaion, touch,  Torquing is oo
_(zso)nchpmmda  good lighting reot and torqu
_ ... . ___ v-emhisvith
. ___ . . calitmtionds
23) Adjust oach positioning post to  Vision, touch,  Alignment is
fixed position Wy removing adjut- &good lightinc __correct
" ment nut lookp:lifad_itumin;adjut—- o
nent until positionng pincande
inatalled in poaitioning post.r ;n- i
_ ltall positioning pin. o B
24) Install sdjustment nut lookpin and Visiam, touch,  Alignment is
__ xaove positioning pin from position- good lighting  correot
ingpost.
gfﬁ&—qu;;g_;gl;se pin ami poai;- ) }ia;ion, touch; Alignment is
o tioning pin on poaitloning post good lighting correct
down @mu_gg_nf_unting bra.cket on
- niaailu nupport ring adapter.
72—65—0;;_.‘,;\; ?;o:in; ‘1;651.1:ioning post Yﬁ.gifm, M, Aligmment is
until quick release pin hole in  good lighting correct

i __positioning post aligus with hole
on side of mounting bracket. In-

stall quick release pin.




PASK ANALYSES OF OPERATIONS ASSOCIATED WITH A 10-POOT SEEPER SILO - WING V

PERC DECISION ACTICHE COMMUNICATIONS SAFESY PROBARLE ERRC
REQUIRERMENTS REQUIREMENTS . WORK FORCE REQUIREMENTS REQUIREMENTS
00 Vision, touch,  Torquing is cor- Manual Manipula- Telephone with micro- Safely hat . Torque error
good lighting _ reot and torque  tion _ phone headset. ] _
S — _wrench is within _ .
e _ calibration date.
 Vision, touch,  Aligment is Menual manipula- Telephone with mioro- Safety hat
st- good lighting  correct tion phone headset.
just-
and Vision, touch,  Aligmment is Marual manipula- Telephone with micro- Safety hat
ition- good lighting oorrect tion phone headset
‘ Akvirié-:l;n, touch, Alignment is Manual manipula- Telephone with micro- Safety hat
_ good lighting correct tion phone headset.
n
Qt Vision, toueh, Alignment is Manual manipula- Telephone with micro- Safety hat
~ good lighting correct tion phohe headset. :
le
pn
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TASK ANALYSES OF OPERATIONS ASSOC

PERCRPTUAL
REQUIRIMERNTS

FUNCTION: @
PREPARATION & REMOVAL OF MISSILE

DECISION
REQUIRENENTS

27) After pre-reaoval operstion af top Proper lighting,

Judgment of

of silo have been completed, an _ virion, touch,  elearance
observer will be slotted in laucher- auddo. ==
equirment room. Hesdset oommunica~- - e _

tions vill be established between

—__ 1his observer and operetor of hoist = -
rods (at ground level) in oxder to —
inforn operator of clearences at - I

silo base.

28) Attach hoist eling rods to mating Proper lighting,
___ misaile support ring adapter fittings vision, touoch,

. as fellows: ] audio
__ &) Take missile grounding oable from
—._ . T-E support truck and lower all
.. but 5 feet into the launch tube. )
_ _b) After lowering work cage to mis-
.. sile base, attach end of ground- .
——__ . .ing calie to missile support ring
_. .. adapter,
____0©) Stow permanent cable in work
___ 4) Remove sling rod ends covers and
__8tovw in work oage. _ S
_ ®©) Insure that hoist sling rods have
been lowered suffieiently for
___ _._hroper aligmment of bolt holes in
____ mating fittings of aling rods apd
-—.__.. support ring adapter. If eling 10ds

___ __will not mate it will be necessary

— . .—.o open oemntrol pane]l and depress
LOWER button until sling rod fittings

. Are sling rod

ends in good coi
dition before
attachment?

Is proper earth

. ground establis

at both upper s
area and missil

support ring.

To tie articles
down in work ca
Axe dolt holes
clear of dirt a
not damaged? Is
alignuent ecoxTe
for ocnnsction?

oan be commected to the support ring
adapter fitting.

[ R LR



PASY ANALYSES OF OPERATIONS ASSOCIATED WITH A 10-FOOT DEEPER SILO - WIRG ¥

DECISION
REQUIRENENTS

ACTION

PERCEPTUAL
REQUIRIMENTS WORK FCRCE

COMMUNICATIONS
REQUIRBMENTS

SAFETY
REQUIREMENT

PROBABLE ERROR

i

:Prvru'.lmms. _ Juigment of

Establish commni- Telephone with mioro- Protestive head gear | Peuled hoisting gea

_vision, touch,  clearamce = catlons phone headset. _ Safety lanyarda while im Damaged hoist rod a
- aodde. . work cage. Are hoist . Frayed hois$ oadles
- I _ . _ cables taut amd fres _ ; Dot nptloed?
- _ - _ _from all emcumibyences? . .
S _ . ) Eave axmy odjects fallem . . '
—_— _ fyom T-E vhich must de .

o R retrigved? -
_ Proper lighting, Are sling rod  Attach rod ends.  Telephone with micro-
nge vision, touoh, ends in good con- ) phone headset. )
~ audio dition before
om attachment?
- Is proper earth Make earth ground _ Not attached correc
- _ ground established attachment. ' 1y.
g - at both upper silo '

area and migsile
~ support ring.
a To tie articles _
~down in work ocage. .
ve o ~ Are bolt holes 4 Trouble vith con-

clear of dirt and neetion.
in not damaged? Is
pd _ alignuent correct
; rods for oonnection?
axy
1 S
ttings
} ring

DATA SHEET




’WMS PROBABLE ERROR JOB AIDS OR POOLS NORMAL SILO ¥S  DEEPER SILO WING ¥

@ head gear | Youled hoisting gear. Tool kit, technieal Sane

nyarda while is Damaged hoist rod ends. mamuel, slingrod o e
. Are boist _, Frayed hoist oables and covers for em~ e L L
ut and free . not notioed? placement. ) o L -
encwabyances? _ o - . S e e R . ———
odjecte fallmm . .. e . _ o
which must be . . : el e - - _
17 - L
B Rot attached correct-

ly. _

Trouble with con- B

negtion. _
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TASK ANALYSES OF QPERATIONS ASSOC]

PONCTION: G PERCEPTUAL DECISYCON
PREPARATION & REMOVAL OF MI.SILE REGQUIREMENTS REQUIREMENTS

28) Continued e
— . _2nd position sling rod fittings __ . _ . _ _ __ _ _
in respective fittings onmie- . = _ .
_pile support ping adapter. . _ = . ,
g. Install mounting bqis attech- . . . .
ing sling rods to ringelapter. .
—__h. Tighten mounting bolts and in~- .. _ Are bolia tight .
stall cotter pdgse .
1. Disengage adapter ring lock . == _ = Is handle out
— . downs by pulling handle out aa .= _ . | 83 far as possibl
_ ... far as possible and rotating . . . . Is handle above
%% degrees from vertical in . . _ gear teeth?
either direction. Handle must =
_.____always be above gear teeth on =
e _raceiyer ring, _ o




Y

TASX ARALYSES OF OPERATIONS ASSOCTATED WITH A 10-POOT DEEPER SILO - WING V

PERCEPTUAL DECISION ACTION COMMUNICATIONS SAFBETY
‘AL CP MI.SILE REGUIREMENTS REQUIREMENTS WORK OF FORCE REQUIREMENTS REQU IREMENTS

© sling rod fittings . . . . _ . _ _ R . cal manipulation phone headset. S
ve fittings op mipr . | L

't ring adapter. .

oting bdts attach- .

'ods to ringaiapter. - ———e .
mting bolts and in- S Are holts tight

o pips, . .

dapter ring lock = = = . Is bandle out
Wlling handle out aa . . as far as posaible?
iible and xotating . . . Is handle above
from vartical i == gear iteeth?

iwtion. Handle must =

ibove Rear fgeth on

BEe. _ _ . A
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TASK ANALYSES OF QPERATIONS ASSOCTATED WITH A 10-POOT DEEPER SILO -~ WING V

PERCEPIVAL DECISTON ACTICN COMMURICATIUNS SAFBETY :
REGUIREMENTS REQUIREMENTS WORK OF FORCE REQUIREMENTS REQUIREMENTS ‘ PROBABLE ERIOR
Yision, touch = - Manual-machani- Telaphane with micro= Safety hat and shoes- - -
— - _ cal manipulatian phone hendset. e
; . Are bolts tight
_ . Is bandle oqui
N &3 far as posaible? .
_ . Is handle above
_ gear teein?
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i 85102

.2

8,21

8.2.2

8,2.3

8.3

U3-4071 §000 (was DAC 1544-L-R2}

ACO EFFECTS
AGD 24 FIXTURE, MISSILE SUSPENSION SYSTEN LOADING

Pigue 8,1 dcpiets’ the now comfiguration required de

nake A0 216 esmpatidle with the deeper launch twbe, The

muind revision eonsists of adding an additional red.
turmbudide sestion te the existing linkage. Speeifis

chinges ayes
(a) Two new linkage reds (eash spproximately 5 feet
in length)

(b) Twe additional ME 25-826222-2)3 turnbusidew
(s) JNew pallet or bax to held reds and tarrbuekles

(d) Reworked shipping fixture te hald pallet or
bok. Fixture will exploy braciets to assist
the assembly of sectioms prier to imstallinmg teedl
in launcher,

Change will be accemplished wader XCP 559, uﬁ‘vu.m
requirementy doowment will include this
basis release. Ammm(mms)um-

ACO 215 FIXTURE « HOLE LOCATING, MISSILE SUSPENSION
SYSTEM SPRING CAN

Pigure 8.2 depicts the new configuretien requircd fwp
A 25

» AR additiomal cirdle has been added ¢
the target L0 memsure telwranse,

rlley
ef-Ao)erance requiremest. This requirement is measured by
Jhmbobn frem ths pulley drackets to the targets

Change will be acommplished wnder RCP 559, A new ACO
mmber (A0 205.5) is recommended, _

W0 OTHER ACO ITEMS ARE AFFRCTED,
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ME 25 -26222 —2 o0\
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9.2

3407 100

TEST ROGRAM .

Wing V testing will be required, At lsast onhe wmisaile
launch from a 90 foot deep launcher is reccmmanded,

This is nacessary to verlfy the revised missile mount

as wall as to verify missile fly-outs Preliminary coore
dination for a Wing V test program has been conducted,
(Reference: Teleoon Severide/BSD Col, Stuber, 5-21-63),

NOTE: No special testing is authorized at STP III, MR
er VAFB under the scope of this study documemt
and STI, Document 6660,12-31 dated 3 Jaxrmawy 1963,

The results of this study indicate that no layge scale
R & D test program iB necessary to obtain data on the
Wing V changes. It iz therefore not necessary to bring
STP IXI oxr AMR to a "Wing V" oonfiguration solely as a
result of the deepst launchey, '

Verifieation testing at VAFB is necessary to demonstrate
the validity ef the analywes. This test pregrem should
consist ¢f ons or more firings, with the fellowing speel~
fic objectives:

(s) Denomstrate the systems capability and ade-
quagy of the Wing V ten-foot deeper launcher

oonfiguration, including facilities, equip-
ment, and technical maruals,

(b) Demonstrate by the suocessful laumeh of a
minsile, that the Wing V configuretion launcher
does not preduce gas dynamic effects deleter.
iows to the missile or missien.

(s) Demonstrate by the swcosssful launch of a
missile, that the Wing V configuretion af the
Suppart, Missile Suspension, Figure A 1322.5,
operates satisfacterily during launch,

(d) Demomstrate that tus parsomnal swaystem ine
cluding QGPRI, training, teehnical data, amd
human engineering can provide the hwmam perfor-
mance required by the Wing V configuration,

Launsh Facility #7 (0000008) at VAFB is constrwoted te
the Wing V 90-foot depth, however, as shown in Figure
ks, & steel platform is installed ten feet above the

| PAGE §Q
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bottem of the launcher to previde a Wisg III configura~
tion. The facility will have to be modified to the Wing
V configuration to support testing of the Wing V system.

943 The proposed LF #8 at VAFB (See Figure li.1) would not be

allow tims for fixss of any prodlems that ecour,

113 4070 1000 (was BAC 1545 L-R3)

soEnve |0 D2-15132

aveilable sarly sncugh to support Wing V testing, Firings
should be schedulad as sarly in the program as possible to

I PAE

51

>



