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PREFACE

This document is the first revised issue of Volume II of the AOH. This
revision incorporates Crew Procedures Change Requests 1 through 53.
Change requests released subsequent to the publication of this revision

will be numbered sequentially with the next change number (i.e., 54 and
on).
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FOREWORD

This handbook, sections 4 and 5, of the Apollo Operations Handbook (AOCH)
series, is bound separately as Volume II ard pertains only to the Extra-
vehicular Mobility Unit (EMU). Volume I of the AOH contains sections’1,
2, and 3, and pertains to the description of the EMU.

The operational procedures are written specifically for Missions 12
through 15 EMU hardware and will be superseded by a mission oriented
checklist which is reviewed by CSD for unique hardware procedures. Both
the operational procedures and the malfunction procedures will be updated
for the mission.

This handbook is composed of two major sections:

a. Section U provides a step-by-step operational procedure for activa-
tion and deactivation of EMU subsystems.

b. BSection 5 provides emergency procedures for critical EMU symptoms
and continuing diagnosis during EVA and post-EVA to determine the
EMU malfunction.

Inquiries concerning this hahdbook should be addressed to Crew Systems
Division, Apollo Support Branch, MSC, mail code EC9 or to Flight Crew
Support Division, EVA Branch, Office Code CF25,
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ABBREVIATIONS

acfm actual cubic feet per minufe

ACH Apollo Operations Handbook

CDR. Commander

cfm cubic feet per minute

CM . command module

CMP commapd module pilot "

CSM cammand/service module-

CWG constant wear garment

"DES" H,0 descent water

ECG electrocardiogram

ECS . - environmental control system

EMU extravehicular mobility unit

EV extravehicular

LEVA lunar extravehicular visof assembl&

FCS fecal containmenf system

I™G integrated thermal micrometeoroid garmen£

v intravehicular

IVA intravehicular activity

kHz kilohertz (thousand cycles per second)
| LCG liquid cooling garment l

LiOH lithjum hydroxide

™ lunar modulé

MSFN Manned Space Flight Network

oPS oxygen purge system

fGA ' pressure garment assembly
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PHA pressure helmet assembly

PISS porteble life support system
pos. position

POS primary oxygen system of PISS
preés. pressure

psia Vpounds per square inch absolute
psid pounds per square inch differential
psig pounds per square inch gage
RCU remotg control unit

sC spacecraft

8sc ' spacé suit communicetion

SW. switch

TLSA  torso limb suit assembly

™ telemetry

UCTA urine collectioﬁ and transfer assembly
urs urine transfer system

vlv valve

WMS waste management system

ZPN impedance pneumograph

AT change in temperature

AP change in pressure
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SECTION &4

OPERATIONAL PROCEDURES

This section describes the procedures for activation and deactivation of FMU equipment.

The order of eppearance of groups of steps required to activate or deactivate components ig not necessar-
ily the porder of performance of activation and deactivation of components.
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STEP | PROCEDURE

REMARKS

4,1 PGA DONNING AND DOFFING

4.1.1 PGA IV CONFIGURATION DONNING PROCEDURES

1

Donning FCS

a. Don FCS as conventional underwear and plabe genitals
through front opening.

b. Position FCS around waist and thighs to insure a seal.
Insure a snug fit with no sag in the crotch portion
of the FCS. '

Donning CWG

8. Open front buttons.

b. Don CWG as conventional long underwear.

c. Adjust feet into socks,

Techniques in donning and doffing may vary
within an individual step but the sequence
of steps outline in each donning and
doffing task shall be followed.

"Normel" will be with assist from another
crewman.

CMP only.

NW3-JOO09ANYH SNOILVY¥3IdO 01104V
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REMARKS
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d. Insert bioinstrumentation leads through slots on
chest area of CWG,

e. Button front opening.

Step 4.1.1-3 must be performed before

‘Steps 4.1.1-24 and e. When transferring
‘bioinstrumentation between CWG or LCG, or
‘'when reinstalling after removal, the signal

conditioners should not be removed from the

‘pockets in the biobelt. Only the nine-pin

airlock connector, the sternal electrode
harness (Blue Code), and the axillary harness
(Yellow Code) should be disconnected. The
color code of the harness to signal condi-
tioner should be observed when reinstalling
the biobelt. The electrodes are not removed
from skin to change garments.

W3 -NOOSANYH SNOILV¥3dO 01104V

4,1 PGA DONNING AND DOFFING
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STEP ~ PROCEDURE

REMARKS

3 Donning bioinstrumentation system (prelaunch)

a.” Shave electrode sites where necessary. Showver
after shaving.

b. During PGA suiting procedure prior to launch,
clean electrode sites with alcohol and let dry.
Attach electrodes under medical direction.

¢. Assemble signal conditioners, biomedical harness
with biamedical belt, and test as a system.

d. Don top half of CWG, insert harness connectors
(blue and yellow) through holes in CWG. Snap
biomedical belt to CWG. :

e. Connect electrode harness to proper color-coded
signal conditioner. Dot on electrode harness is
facing out.

f. Perform functional check.

g. Adjust ECG gain for normal signal to 40 percent
of fgll scale.

h. Adjust -ZPN gain to allow maximum inhalation to
be at or near full scale.

CWG is donned to waist.

Use caution in'mating biomedical connector
to signal conditioners. Connectors are keyed
for proper fit.

See remarks page U4-3, Step L4.1.1-24.

NAW3 -JXO09ANYH SNOILVIIdO OT110dY
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STEP ~ PROCEDURE

REMARKS
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i. Don lower half of PGA (Step 4.1-5) and connect
nine-pin biomedical connector.

j. Perform functional check prior to donning PGA
helmet and gloves.

4 Donning UCTA

a. Obtain pfoper size cuff and roll down to cuff
flange after removing flange from UCTA.

b. Place penis. in flange and roll cuff on.

¢. Attach cuff half of the UCTA flange to the UCTA
by depressing the flange release lever and
twisting the two halves together.

d. Aline the colored waistband patches to the
corresponding colors on the UCTA.

e. Attach the crotch strap to the UCTA.

f. Connect hand pump to drain hose and evacuate all
gas from the UCTA through the drain hose.

g. Don leg part of the PGA.

See remarks page 4-3, Step L.1.1-24.

If the UCTA has been worn, it will be
stowed in the PGA with a UCTA clamp on
the cuff. Remove and stow the UCTA clamp.

Place waistband of harness across "small
of the back.”

Strap length can be adjusted at mating
point. Verify all straps attached.

This step is required for donning at
14,7 psia ambient pressure cnly —— not
required for 5 psia donnirng.

NW3 - YOOSANVYH SNOILY¥3IdO O1104Y
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STEP

PROCEDURE

REMARKS

h. Connect the UCTA drain hose to the UCTA transfer

il

hose assembly on the suit.

Finish donning PGA.

5 Donning PGA

Remove protective cover from PGA electrical connector

Do not coil or loop the drain hose. Do not
put hose near the PGA biomedical injection
pateh.

a.
and two protective plugs fram gas connectors and stow.
b. Loosen torsc tiedown strap. Remove donning lanyards from UCTA/bicmedical
injection access flap.
¢. Fully open both the restraint and pressure-sealing If unassisted, insert the red suit-donning
zippers. . lanyard through the pull tab of restraint
zipper slider and the blue suit~-donning
lanyard through the pull tab of pressure-
sealing zipper slider.
d. Grasp PGA st sides. Do NOT pick up PGA at
pressure-sealing zipper location. Place both
feet into PGA and work feet into the boots.
e. Pull excess liner material up sround leg. Grab Point toes toward boots to avoid pickup of
PGA at knee convolutes and pull boots onto feet. excess liner material.
CAUTION
Do not sit on zippers. .
f. Pull PGA to knee position.
4.1 PGA DONNING AND DOFFING
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g. With front of PGA hanging forward, go to squatting
position placing PGA front in lap.

h. Reach inside of right leg and connect UCTA
quick-disconnect to PGA-UCTA hose assembly.

i. Aline index merks and connect bicmedical harness
electrical branch to suit electrical harness.

j. Verify communications carrier connection from
electrical harness is pushed through neckring.

k. Insert one arm completely into PGA arm while simul-
taneously inserting head into neckring with assistance
from free asrm. Insert free arm intoc other PGA arm.

1. Stand erect to permit PGA to settle over torso
and limbs.

m., Close restraint and pressure-sealing zipper
closures.

Alternate methods such as full insertion of
arms into suit sleeves, then insertion of
head through neckring, or insertion of one
arm, then the combined insertion of second
arm and head are acceptable, provided the
load on the PGA, and/or the zippers in not
increased.

If unassisted, grasp back of neckring and
top of CWG with one hand. With other hand,
grasp red donning lanyard, pull out and down
to position restraint zipper slider toward
middle of the back. Pull red donning lan=-
yard over buttocks while running fingers
ahead of slider to prevent snagging of CWG.

-

NWI-JNOOEANYH SNOILVIILdO O110dYV
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STEP PROCEDURE REMARKS
Grasp cloth tab of restraint slider and
fully close.
Remove suit-donning'lanyard, tuck slider
tab up into PGA, and stow lanyard in
pocket. .
Grasp back of neckring with one hand and
with other hand grasp blue donning lanyard;
pull lanysrd out and down to fully eclese
pressure-sealing zipper.
Remove and stow blue suit donning lanyard.

n. Engage snap fastener of slider tab to receptacle
on PGA.

Position lock assembly over slider and push lock
button to LOCK.

Close cover flap over zipper and engage snap
fasteners. '

c. Don communication carrier by spreading the ear Do not bend mike boom more than 80° from
cups and then make fine adjustments to the mike center. Bend mike boom from the middle
boom by bending it from the center. ‘ section only. Do not straighten or bend

' ) the mike boom unless necessary.
Adjust the chinstrap for proper fit. ’
p. Connect electrical lead to upper branch of

electrical harness.

NWI-JOO0YANYH SNOILVYIdO OT110dY
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STEP PROCEDURE REMARKS
q. Connect gas umbilical to PGA.
r. Provide ventilation flow.

6 Donning pressure helmet

Place helmet-attaching ring lock subassembly in
ENGAGE.

Place pressure helmet on helmet-attaching ring,
insure proper alinement by alining dual white
lines and press down on helmet.

Position lock subassembly to LOCK.
" CAUTION
PGA neckring alinement marks must
be alined with the helmet "locked"

alinement marks to insure proper
helmet ventilation.

T Donning PGA gloves

&.

Gloves or helmet may be difficult to don. If so,
stop gas flow momentarily.

Place suit wrist disconnects in ENGAGE.

Insure that glove palm restraint is loosened, then
place hand intc glove.

Steps 4,1.1-6 and -7 can be reversed
provided the second step is accomplished
with decreased gas flow.

4.1 PGA DONNING AND DOFFING
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STEP PROCEDURE REMARKS
d. Aline glove wrist disconnect with suit wrist
disconnect and engage both units.
e. Insure that glove can be easily rotated and place
the wrist disconnect to LOCK.
f. Adjust glove palm restraint.
€. Don other glove in the same way.

8 Donning Neckdam

1 Place helmet-attaching ring lock assembly in
ENGAGE position. :

2 ©Slip neckdem over head so that eyelet tab is forward.

3 Aline neckdem ring eyelet tab with index marks on
helmet-attaching ring and snap tab in place.

L4 Continue pushing other tabs down into place until all
. tabs of neckdem are letched.

5 DPlace the lock assembly into LOCK.

The neckdam is donned before water egress
to prevent water from entering the open
neck area of the TLSA.

AWI-JOO0EANVH SNOILYYILO O1104dY
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STEP " PROCEDURE

REMARKS

|4.1.2 PGA IV CONFIGURATION DOFFING

PROCEDURE

1 Doffing PGA gloves

a. Decrease suit pressure to less than 0.75 psig.
b. Loosen palm restraint.

¢. Place wrist disconnect in open position and
remove glove.

d. Doff other glove.
Doffing pressure helmet

a. Place helmet attaching ring létching mechanism to the
open position.

b. Lift the helmet up and out of helmet attaching ring.

Doffing PGA

a. BEmpty UCTA. (See ACH-IM and - CSM procedures.)

b. Open slide zipper cover flsp.

Unlock pressure sealing zipper lock
and release slider tab snap fastener.

NW3-JNOOGANVYH SNOILV¥IdO 01104V

4.1 PGA DONNING AND DOFFING
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Do not sit on zippers.

Disconnect gas inlet and outlet hoses.

Disconnect communications carrier electrical lead
and undo chinstrap to remove communication carrier.
Remove communications carrier carefully. Do NOT
bend mike boom.

Grasp PGA at rear-entry area and separate slide
fasteners; then slip PGA from around back and buttocks.

Grasp helmet-attaching ring, slip head out, and pull
both arms away from PGA.

Disconnect biomedical connector.

Disconnect UCTA drain hose quick-disconnect. ({See

Step 4.1.2-4,)

o

5 STEP PROCEDURE ~ REMARKS

O |

Q ¢. FPFully open pressure and sealing zippers. Ir unassisted, remove blue donning lanyard
z from lanyard pocket and insert into pressure
m CAUTION sealing zipper tab. Grasp blue suit-

donning lanyard and pull until the preséure-
sealing zipper tab is full OPEN and remove
suit-donning lanyard.

Remove red suit-donning lanyard from lan-
yard pocket; release restraint zipper tab
from stowed position; and insert lanyard
in zipper tab.

Grasp red suit-donning lanyard; pull until
restraint zipper is full OPEN; and remove
lanysrd. Restow red and blue lanyards.

k.1 PGCA DONNING AND DOFFING

NW3-JOO0EANYH SNOILV¥IJdO 0110dY
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STEP - PROCEDURE

REMARKS

J. Remove legs from TLSA.

k. Replace protective covers and caps on PGA electrical
connector and two gas connectors.

€T-n 3OVd Go6T -100 3LYQ IONVHD
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