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FOREWORD 

This document is prepared and submit t ed in 
accord anc e with the requirements of Contr ac t  
NAS9-9462, Article III B ,  items 11 & 1 6  and 
Exhibit C paragraphs 2.13, 2. 14 , and 2.8. 

This document supersedes Martin Mariet ta 
Report number ER 14 756; DSM-1 and DS M-2 
prepared under Contract NAS9-6587. 

This document inc l udes a description of the 
Apo l l o  Lunar Surface  Dri l l  with associated 
Ground Suppor t Equipment, lunar mission re­
quirements , operating and service instructions, 
spare parts distribution, and transportation 
and storage requirements. 

'T'his jocument b apprwed per NASA-MSC letter 
:&A22/ll-l9/L362. 
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I. SUMMARY AND INTRODUCTION 

1. 0 GENERAL CONTENTS 

The ALSD Familiarization and Support Manual contains equipment descrip­
tions, operating procedures and support instructions necessary to maintain 
the Apollo Lunar Surface Drill at a field level of operation. Major areas 
contained in the manual include: 

• 

• 

• 

• 

• 

• 

• 

Interfaces with the Apollo :r.unar Surface Experiments Package (AJ.SEP) 

Operational Requirements 

Equipment descriptions with major part number identifications 

ALSD Operating Procedures 

Service Instructions 

BXA and KSC Prelaunch Operati ons 

Spare Parts Distribution 

• Transportation and storage requirements 

2. 0 EQUIPMENT CHECKOUT AND MAINTENANCE CONCE::?TS 

The field level checkout and maintenance requiraments for the ALSD 
have been minimized because of the relatively short service life, simpli­
city, and portability of the equipment. Elaborate GSE for the �D system 
was eliminated during concept definition. Extensive factory checkout re­
quirements of the ALSD and the relative simplicity of the equipment pro­
vides a high degree of confidence that it will function properly during 
the lunar mission . 

Since Training Unit No, � will be subjected to greater usage ��an 
the flight units , a periodic inspection check list has been established 
for it. Training Unit No. 1 is a lightweight, nonoperational model to 
simulate the l/6 G lunar gravitational environment. It is a deployment 
training model for use by the astronauts for procedure rehearsal, ar� 
scientific experiment positioning on the simulated lunar surface at the 
!t�C Houston. The training units will be returned to the factory for 
detailed inspection and repairs if required. A s�are parts inventory 
has been established to support both field level and factory level main­
tenance requirements. 

\ . 
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The checkout and meintenance summary chart for both the flight and 

training unit ALSD' s is diagrammatically illustrated in Figure I-1. 
It is recommended that Martin Marietta Corporation technical assistance 
be provided when performing checkout and maintenance activities. 

3.0 SFARZf 

The spares provisioning and distribution system for the ALSD system 
is es�ablished in conformance with the checkout and maintenance concepts. 
Spare�J; which are readily replaceable at the "black box" level are provided 
at t;1e required fie1.d locations. Other more complex components requiring 
factory �evel installation, adjustments, and testing will be maintained 
!.11 the Lctory GFE inventory until required. A list of spares for the 
AL3D program is tabulated in a later section of this manual. 

F�gure I-2 diagraumatically illustrates the spares distribution system 
for t,.;.e ALSD. 

1·2 
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POWER HEAD FACTORY CHECKOUT 

Mechanical Inspections 
Bare Motor Run-In Test 
Bare Motor Brake Test 
Bare Motor Locked Torque 
Bare Motor Temperature Rise 
Percussor Spring Energy Measuremfmt 
Assembly Load Test (R PM, BPM, Current) 
Dielectric Strength Test 

. Electromagnettc Interference Test 

ALSD ASSEMBLY FACTORY CHECKOUT 
Mechanical Inspection 
Battery Assembly Pressurization Teet 
Power Head Pressurization T�st 
Rock Penetration Rate Test, Power 

Requirement and R PM 
TreaJ.le Lock/Core Stem /Wrench Lock Test 
Deployment Test 
Interface and Fit Checks 

. Weight and ALSEP Control Tool Interface 

ALSD Flight Units 

BATTERY FAC1"0RY CHECKOUT 

. Mechanical Inspection 
Cell Resistance Test  

· Ce11 Pressure Integrity Te� 
Circuit Contir..uity Test 
ntelectric Strength Teat 
Insulation Resistance Teat 
Case Pressure Integrity Test 

, _  

FACTORY CHECKOUT 

. Inspection and repair as required 

A LSD Training Units 

-- -------------------------·-------------- � ---------

NASA-MSC LRL 

· Sterilization of Core Stems, Caps and 
Installation in SRC 

BXA ASSEMBLY AREA 

• Mechanical Inspection 
• ALSEP Interface Fit Check 
• Battery Pressurization Test 
• Power Head Pressurization Test 
• Deployment Test 
• Battery Assembly Activation (Test Only) 
• Power Head Operation Test 

NASA-KSC ASSEMBLY AREA 

• Battery Assembly Activation 
• PtJwer Head Operational Teat 
• ALSEP Pre-Installation Checkout 

NASA-KSC LAUNCH PAD l1· Installation -�rd AI.SEP/LM 

L �ASA-MSC 

ALSD Operational Training Tests 

I 

Figure 1-1 .  Recommended ALSD Checkout and Maintenance Summary Chart 
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POWER HEAD FACTORY CHECKOUT BATTERY FACTORY CHECKOUT 

Same as Figure 1-1 for Flight Back-Up Unit Same as Figure 1-1 I Miscellaneous Spare Component Inspections 

ALSD ASSEMBLY FACTORY CHECKOUT GFE STOREROOM 

I Same as Figure I-1 for Fhght Back- Up Unit Power Head Components !l r-Misc. Spare Subassembly Inspections Miscellaneous 

A LSD Flight Spares A LSD Training Spares 

-- ------------- -- ---- --� r-------------------

I 
NASA-MSC LRL • NASA-MSC 

.... 

Same as Figure 1-1 J Accessory Group 
Trai11ing Battery Assemblies 

. 

. 

. 

. 

Training Battery Cell Sets 
Core Bits 

BXA ASSEMBLY AREA Core Stems 
B0re Stems 

Same as Figure 1-1 for Flight Back- Up Unit llril"!. Bits 
Pressurization Uni� Hisccllaneous 
Battery Charging Unit 
Battery Assemblies 
Miscellaneous Components 

NASA-KSC ASSEMBLY AREA 
Complete ALSD Fltght Back- Up Unit 
Battery Assemblies 
Miscellaneous 

Figure 1-2. ALSD Sparu Dlatrtbut1on 
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II. ALSD MISSION REQUIREMENTS AND GENERAL SYSTEM DESCRIPTION 

1. 0 APOLLO WNAR SURFACE EXPERIMENTS PACKAGE (ALSEP) 

The ALSEP is a group of scientific experiment and support subsystems 
which will be deployed on the surface of tne moon by the Apollo astronauts. 
The ALSEP will measure lunar physical and environme�ntal characteristi�s 
and transmit the data to receiving stations on Earth up to one year after 
departure of the astronauts. This data will be used to derive information 
on the composition and structure of the lunar body, �gnetic field, atmosphere, 
and the solar wind. 

The ALSEP consists of the f�llowing subsystems: 

• Structural/ thermal subsystem 

• Elec�rical power subsystem 

• Data subsystem 

• Eight experiments in varying combinations 

• Apollo lunar hand tools subsystem 

lbe eight experiments conaist of the following subsystems: 

• Passive seismic 

• Magnetometer 

• Solar wind 
• Suprathermal ion detector 

• Active seismic 

• Heat flow with supporting ALSD 
• Charged particle lunar environment 

• Cold cathode gauge 

the purpo•e of the ALSD it to provide a means for a lingle astronaut 
to eqtlace Heat Flow Experiment (HFE) probe• below the bnar surface and 
to collect subsurface corea. Emplacement of the HFE probea require• the 
boriug of two subsurface hole• to a maxilum depth of three Mt&re. 'Dle 
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bore stems remain in pos ition in the lunar soil and function as  an en­
casement to preclude cave- in of  unconsolidated lunar materia l, and to 
facilitate insertion of the probes. A subsurface core is to be ob tained 
by powering s ix core stems into the lunar soil , removing and capping 
the stems for subsequent transport to Earth in a Sample Return Container 
(SRC).  

2.0 ALSD/ALSEP INTERFACES 

The ALSD is designed as a totally integrated system which mechanica l ly 
interfaces with the ALSEP Subpackage Number 2 durir� transit  from Earth 
to the lunar surface in the Lunar Module (LM) Scientific Equi?ment Bay 
(SEQ) . Conceptual illus trations depi�ting these interfaces are presented 
in Figures Il-l and 11-2. ALSEP Subpackage No. 2 is shown in Figure 11-3. 

Upon arrival on the lunar surface the ALSEP subpackages are removed 
from the LM-SEQ by the astronaut. The ALSD is detached from the ALSEP sub­
package by the a stronau t ,  and the subsequent dri lling operations are per­
formed completely independent of the ALSEP. 

The ALSD core bit, core stems and caps are stowed in the SRC during 
the outbound flight .  These items are subsequently removed from the SRC 
by the as tronaut and integrated with the ALSD during the post- landing 
preparat ions. 

3. 0 OPERATIONAL R:QUIREMENTS 

3. 1 Drilling 

The ALSD possesses the capability of boring and coring in all anti­
cipated lunar surface materials ranging from low density, fragmental 
material to dense basalt. Contractually defined lunar surface model 
simulations for ALSD design guidelines include: 

1) Two holes, three meters in depth in materials having particle 
sizes ranging from less than 3 millimeters in diameter to 
approximately 16 inches in diameter. 

2) Two holes , three meters in depth, in •terials similar to 1) 
above, but part of this model includes two tabular pieces 
of 401 vesicular baMlt, one 10 inches thick, buried S feet 
below the model surface and oae S inches thick 10 feet below 
the model surface. 

3. 2 Euyiroa.nt;al 

'lbe ALSD possesses the capab:l.lity of perfond.Dg the luaar aarface 
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drilling mission descr ibed in paragraph 3.1 after bei!lg suujected to the 
translunar and lunar environments. Major environmental criteria which 
influenced the sy�·tem design included: 

l)  Trans lunar 

a) 

b) 

Sho�k, vibration, and ac�eleration of levels and dura­
tions specified in �ppl icable contractual documents. 

Thermal-vacuum exposure to ambient pressure I 'ls of 
10-8 tor .. , and SEQ wa1 1 t.?tr.perat•Jres between 2f.•JF and 
!60°F. Nominal exposure ti� during the tran�lunar 
portion of the misslon is 106 houro . 

2) Lunar Surface 

a) 

b) 

1/6-G gravitational field . 

Thermal-vac1um exposure resulting from the low ambient 
pressure (l<rlJ tcrr range) on the lunar s•1r.face, and sun 
angles bet;veen 9" and 45° above tlw local horizon. Maxi­
mum exposure time during the lunar surface mission is 
36 hours. 

3.3 Weight and Volume 

Limitations of the SEQ and �EP requir� that the ALSD (exclusive 
of core stem and caps) be packaged within a· olume not to exceed 7 x 9.6 
x 22. 68 incher� . A maxiDLlm weight limitation of 31. 0 pounds has been im­
posed upon the ALSD. The flight confit,"Uration weight. is less than 30. 0 
pounds. 

4.0 GENERAL SYSTEM DESCRIPTiON 

The drilli� device which wtll be employed to pr�uce the lunar �'b­
surface holes is a h and-held, battery-powered, rotary-percussion .irill. 
The rotary-percussion drilling principle WM;, selected for t his application 
because: (1) the axial bit preeeure and rotary torque requirement• for 
effici•nt drilling are coneiderably le11 than d1at required for rotary 
drilling; (2) the drill bit operating temperatures are sufficiently low to 
preclude the requireaaent for a drill bit coolant such ae air or water; and 
(3) the tungete�-carbide bit cuttere will drill with reaeonable efficiency 
in the preeence �f a sma!l duat layer in the bottom of the !'ole which is 
inherent wtth a •chanical cuttinel tranaport •Y•"•· 
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The ALSD is inherently capable of coring a 1.032-inch diameter hole 
in dense basalt (22,000 psi co�ressive strength) at a maxinum rate of 
2.5 inches per minute, or 43% porosity vesicular ba�alt.at a maxiMum rate 
of 6 to t incl1es per minute, with an optimum applieq axial bit pressure 
of 60 pOL11'1S, Under actual lunar surface drilling conditions, the maxinum 
drilling pe�etration rate is degraded in proportion to the hole depth and 
available axial bit pressure which can be manually applied by tr.e astro­
naut. For a hole depth of 1.5 meters and nominal astronaut applied axial 
bit pres1ure of 10 to 12 pounds, the dense and vesicular basalt penettation 
rates are reduced to appr�ximately 1 anc 5 inches per minute respectively. 
Penetration rates in conglomerate or pu�ice type materials vary from 30 
to 120 inches pt>r minut.:. Boring performance of tl:.e ALSD is essentially 
the same with the boron-fiberglas stems and solid face bit except the 
hole diameter increases to 1.125 inches. 

The ALSD is designed as a totally integrated system which interfaces 
with the ALSEP pallet located in the LM-SEQ during transit from Earth to 
the moon ' s surface. The drill, with its various subsystems, can be re­
:noved as a single package from the ALSEP subpackage and transported by 
t�e astronaut to the selected drilling site for subsequent assembly and 
operation. The core bit, core stems, and caps are transported separately 
to the lunar surface in a sample return container. 

A brief description of the ALSD subsystems, (Ref. Figure II-4), required 
�� perform the lunar surface drilling mission follows: 

1) Batte-y - Provides the total electrical power capacity required 
to perform a three-hole lunar surface d�illing mission. 

2) Battery Thermal Shroud - Provides low temperature protection 
for the battery during lunar surface operations at a low sun 
angle. 

3) Power Head - Contains the e lectric motor, percussion and 
rotation systems required for powering the drill bit and cor� bit. 

4) Power Head Thermal Guard - Prevents the astronaut from 
accidentally contacting areas of the power head which may 
exceed + 250°F during drilling operations. 

5) Handle and S\Yitch Actuator Assembly - Provides the astronaut 
with a means of mamal restraint and motor control of the drill. 

6) Drill and Core Bits - Provide the cutting capability required 
for rock penetration. 
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7) Bore Stem - Transmits the rotary-percussion energy from the 
power head to the bit and mechanically transports cuttings 
from the bit to the surface. 

8) Core Stem - Transmits the �otary-percussive energy from the 
power heaj to the bit and provides a means fur core collection. 

9) Core Stem Caps - Precludes J.oss of core material from the core 
s::ems. 

10) Bore Stem Adapter - Couples bore stem to power head output 
spindle. 

1 1) Wrench - Provides a means of decoupling �ore stems, and an 
alternate method for adapter removal. 

1 2) Rack Assembly - Provides outbound mission stowage restraint 
for bore stems, wrench, and handle assembly, and provides 
temporary vertical stowage of bore stems, co�e stems, core 
stem caps and wrench during lunar drilling/coring operations. 

13) Treadle Assembly - Provides structural restra�nt for the 
entire ALSD system during outbound mission stowage, and houses 
the core string lock used in conjunction with the wrench for 
core stem decoupling operations. 

M&jor items of GSE required to support the ALSD include the following: 

1) Shipping Container - Provides a convenient means for shipping 
or hand-carrying the ALSD assembly. 

2) Pressurization Unit - Provides capability for sequentially 
pressurizing the battery and power head for veri fication 
of relief valve operation and seal integrity . 

3) Battery Charging Unit - Provides capability for recharging 
of battery if required . 

4) Battery Activation Kit - Contains electrolyte for individually 
a�tivating the sixteen battery cells , 

5. 0 GENERAL MISSION SE�ENCE DESCRIPTION 

5.1 ALSD Fabrication and Assembly 

All elements of the ALSD are fabricated and integrated into the 
basic system •t the prime contractor's facility. The syttem is subjected 
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to a rigid acceptance test consisting of the following mP.jor steps prior 
to shi?!llent: 

1) Power head and battery pressurization and seal integrity 
verification, 

2) Power head and battery elP.ctrical circuit checkout, 

3) Mechanical interface of all subsystems, 

4) Operational coring test inclusive of rotational speed, power 
requj.rement, and basalt penetration rate measurements, 

5) Bore stem operational release test, 

6) Operational deployment test, 

7) Mechanical interface with ALSEP control tool, 

b) Mass properties and envelope measurement. 

9) Vibration 

Upon completion of acceptance tests, all elements of the flight 

unit drill systems are cleaned, bagged, and packaged in R special 
aluminum shipping container. Battery activation electrolyte is packaged 
and shipped separately. The core bit, core stems and caps are shipped 
to the LRL located at NASA-MSC. These elements are subsequently sterilized 
and integrated into the SRC for stowage during the outbound mission. 

5. 2 KSC Checkout and Integration with .ALSEP Aboard LM 

'lhe ALSD will be removed from the .ALSEP and held in the KSC 
Assembly Area for battery activation and final checlrout, Installation 
of the ALSD with a freshly activated battery on the ALSEP (previously 
installed in the LM-SEQ) will be ac:coqtliahed within two days prior 
to the �cheduled launch. 
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5. 3 Lunar Surface Trans_eQrt M..>de 

Upon arrival on the lunar surface, the ALSEP subpackage will be re­
moved from the LM-SEQ, and the ALSD removed from the subpackage. The 
core stems and core stem caps will be removed from the SRC and placed 
in the ALHT carr1er �r ALSD rack. Transport modes are described in 
Cl:P..pter V. 

5.4 Lunar Surface qperating Mode 

The astronaut will employ either the MESA SRC table or the ALHT 
carrier as a work platform for assembly of the ALSD. Detailed operating 
procedures for the ALSD are presented in Chapter V. 
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III.  ALSD SUBSYSTEM DESCRIPT ION 

1 .0 CONTAINER FOR ALSD (Re f. F igures I II- 1 ,  -2 ) 

1 . 1  General - A shipping container �s provided fo r transporting or 
hand-carry ing the bas ic ALSO assemb ly in the stowage mode pri�r �o in­
stallation aboard the ALSE P subpackage. Commercial transportation re­
gulations requ ire that the battery ac tivation kit w i th electto lyte be 
shipped in a separate container. Core stems and cap assemb;iea are also 
packaged separately for transport  t" the NASA-LRL fo r integu� tion wi.th 
the SRC .  

1 .2 Construc tion - The bas ic element o f  the shipping container is 
a commercial-type , aluminum c:arry ing cae e .  Po lyeth,. lene c lo sed -ce l l  
foam i s  bonded to the bo ttom and lid o f  the c ase in a manner to prPc lude 
excessive movement o f  the ALSO assemb ly during transport . 

2 .0 ALSD CONTAMINATION CONTROL (Re f .  Figure III-2 ) 

2 .1 General-The ALSD Flight Uni t Subassemb l ies , final assemb lie s ,  
and spare b atter ies are carefu l ly cleaned ,after final pAinting and 
acceptance testing, in the Martin Marietta Corporation's Cert ified 
Contaminati on Control &oom to the following levels of cleanliness: 

No hydroc arbons detec tab le under ultra-vio let l ight (B lack­
light) . 

2 .2 Contamination Control Bas s  - Upon certified completion of the 
cleaning proces s ,  the ALSD1 are sealed in Polyethylene baa•· 
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2 .3 Contamination Contro l Samples - In order to ensure an identifiAble 
control of ALSD equipment which may contac t  the return lunar material 
spec imens, contro l samples are maintained and ultimate ly forwarded to the 
NASA-LRL . These c ontrol samp les are fabricated from the same raw mater ial 
stock as the fl ight un it component s, and are subjec ted to all manufac tur ing, 
paint ing, and final c leaning proces ses . 

For each flight uni t  the fo llowi�g contaminat ion control samp les 
are provided: 

1) Three core b its, 

2) One Core Stem, 

3) One WrenCh, 

4) Three core stem cap s  and a cap retainer, 

3 . 0  ALSD STOWAGE MODE ASSEMBLY (Ref . Figures III-3, -4, -5) 

3 . 1  Assembly Integration - The ALSD assemb ly cons ists  of three major 
subassembli es : 

1 )  Battery, thermal shroud, power head and thermal guard 
assembly, 

2) Rack assembly, inclusi ve of the wrench, handle and swi tch 
actuator assemb ly and bore stems , 

3)  Tread le assembly 

The tread le assembly provides the major restraining element of 
the ALSD stowage mode assembly .  t he combined battery , thermal shr�1d, 
power head and thermal guard assembly i s  restrai ned to the tread le by 
means of the pow er head support brack et (Ref.  Fi gures III-3, -1•) a nd 
the battery c amloc (Ref.  Figures Ill -S, -14). The rack hinged mounting 
bracket also pr,vides restrai nt to the rear of the power head by a hold­
down tab which bear s  against the power head . The r ack i s  r estrained to the 
tread le assembly by means of the r ack hinged mo unting bracket ca=loe 
(Ref . Figur e  III-3, -14), the r ack -to-treadle forward suppor t pin (Ref. 
Figur es III-3, -14) and the rack -to-tr eadle rear pull pin (Ref. Figures 
! II-5, -14). 
3 . 2  ALSD/ALSEP In ter fac e - The ALSD ia stowed on the ALSIP aubpack aae 
in the or ient at ion illuatrated by P iaurea III-4 and -s. Reatraint t o  the 
ALSIP is accom pli ahed by mean1 of four 1upport pin s: 
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1)  Two round nose support p .lns mounted on posts located in 
th" bot tom and of the ALSEP 3u bpackage engage twe mating re­
c� ,  tac les ( through overs ize holes i n  the bat tery shroud ) 
loc ated on the �LSD battery as il lus �rated in Figure 1 1 1- 5 ,  

2 )  One Bupport pin l BC&ted on the upper surface of 
the ALSEP subpac knge which engdges a mat ing ALSD receptac le 
as illustrated in Figure III-6 , 

3) One ball detent p .ln which inserts through a hole in the 
ALSD hola'-dl7lm bracket i l lu strated i n  Figure 
III-4 engages a mat ing receptac le mounted in th� ALSEP 
s truc ture .. 

ThE� proper s iz .e and locat ion of all ALSE.P interface po int tl on 
the Ait.SD <ire con tro l lt�d by an interface tool furn ished by BXA. 

4 . 0  BATTERY (Re f .  F .lgures III - 6 ,  ·· 7 )  

4 . 1  �ra l - The purpose o f  the battery subsys tem is t o  prov id£ the 
power neces aary for a s ing le lunar surface dri l l ing mis s ion . It has 
the cap.ab i Hty for be ing detached fron. the power head for pre launch 
activat ion and checkout . It comprises as maj or components a case , b attery 
c e l l s , power �•witch , e lef.'trica! connec t or ,  pres s ure relief valve , thermal 
coat ing , and mount ing bracke t s  for the hand le and switch ac�uator as semb ly .  
All comptments have been d e s igned fo r an opt imum per formance-to-weight 
rat io. 

4 .2  Caage - The battery case cons ists of an AZ31B-H24 magnes ium a l loy 
enc losure ,

--
6 . 28 x 5 . 86 x 3 . 9  inches , w i th prov i s ions for a pres sure re l ief valve , 

elec tr ical receptac le , and power switch . Integral with the case are 
threaded bosses for securing the case to the power head , and brackets  
for securing the handle and switch actuator to  the cas e .  The top of the 
case incorporates Aupport pin receptac les for securing the ALSD system 
_to the ALSEP subpack age , and an access cover for prelaunch battery 
activation . The external ,,ufaces o f  tile case are coated for a high ratio 
of thermal emisai.vity•to-abs,'lrpt ivity to control the battery temperature 
profile during lunar surface operation. The internal surfaces of the 
case are coated with a monoseal Tesin to r educe the possibility of cell· 
to-case high r esistance paths !n the event of minor losses of electr olyt e .  
The case material provides shielding of active c ircuit e lements and 
conductors for containment of potential electromagnetic interference 
rad iation souz·ces . The construction of the case is suffic ient to support 
a pressure in excess of the 5 t 1 pal contr ol level of the presaure re-
l ie f  valve . 
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Cons truc t ioP of  the training bat tery cases is  s imi lar , except 
atainiess steel 1..s substituted for the ruagntos ium al loy used in fl ight 
units . 

4 . 3  Battery Cella  - The battery cell  assembly  i s  a pr imaL y s i lver 
oxide-z inc system cons ist ing of 16 ind ividual cel ls wh ich operate aL 3 
nominal output of 23 . 0  + 1 VDC at 18 . 75 amperes for 40 �inutes . Each 
c e l l  has a vent valv� t� maintain a cel l  pressure of 8 ± 3 psi  whi le 
allow i ng relief of any excess  gases . The battery is  act ivated by f i l l ing 
e ach cell  with electrolyte ( 1 7  cc of 401. KOH) as part of the pre launch 
operations . Cell  cases are fabr !c�ted from a h igh temperature plagtic 
(r.ycolac X-27)  which can funct ion saf2 ly at temperatures up to 225 F 
if required . 

Training bat':ery ce lls are of the secondary type possessing a 
multiple recharse capability.  These cells6 fabricated from Bake lite 
C - 1 1  with a softening temperature of +185 F ,  are heavier than the flight 
cells . They can deliver the required power for approximately 16 minutes , 
Activation electro� yte for each cell cons ists of 21 cc of 421. KGH. 

4.4 Power Stdtcl.l - The power switch 1a a s ingle pole , eingl� throw, 
heavy duty microBWitch with a push-to-activate mech�nism. The .witch 
portion of the as eembly is contained by the battery case with the 
push-to-act ivate mechanism protruding through the c ase for external 
operation . Seal integrity h maintained by means of an APM Hexseal boot . 
The Hexseal boot , in t urn ,  interfaces with the hand le and switch actuator 
assembly mechanism when the latter is installed on the battery. 

4.5  Electrical Connector - The electrical connector is neces sary to 
permit decoupling of the electrical power c ircuit when the battery s ub­
system ia removed from the power head . 'lbe shell of the connector h 
overlapped by the shell of the male connector on the power head when 
joined . ThiJ overlap serves as shielding �o contain any electromagnetic 
interference emanating from the conductors . Case/connector seal integrity 
is maintained by a preformed "O" ring . 'lbe mated battery and power head 
connectors are enci�cled by a . 007-inch wall co-netic AA sleeve to further 
reduce the level of radiated electra.agnetic interference. 

4.6 Pre11ure lt�ief Valve-The pre11ure relief vAlve .. intain• aD 
abaolute pre11ure of 5 ± 1.0 pl i of n itrogen in the battery ea1e to 
preclude electrolyte vapor ia atioa in the event of a cell vent valve 
failure . 

4. 7 llaedle Mountiy lracketl - !be badle bracketl extend fr• the 
batter;, ca1e aDd are usecl to npport the ALSD b81Ulle and nitcb actu&tor 
a••e•ly d uring ALSD operatioa. Due to 1p.:ecraft etowaae Yol­
Uaitation• 1 the beadle 11 1towd 1eparataly fr• the .. u.aa breekete 
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dur ing tran s i t  to the lunar sur t ac e .  

4 , H  Ih£!lnal C on��� � ys tem - Temperature control of th e battery is  
esseP t ial for pr0pcr op�rat ing per formanc e .  An 0perat ing Lemp ratur� 
range of +20° to +2 2 5 °F has been e s t ab l ished for the hat t � i y .  

Internal ly  generated heat wi thin the c e lls  dur ir � dri l l 1ng opera­
t i on� is conduc ted outward through the c e l l  p ack to tn � outer �al l s  of 
the battery . Therma l ly conduc t ive s i lver-sil �cone gr�ase is emp loyed 
to f i l l  the voids between th� c e l l  b lock and the outer wal l s . The 
pr� s sur iz ing med ium al so prov ides , to a 1 P r se r  degree , condu� t ance 0 f  
internally  generated heat to the outer c ase sut faC'e s .  The bat tery i s  
isol :, ted from the h i gher operat ing temperatur e power head by me ans 
of therma l  iso lat ion bushings lit the mechanical  interfac � .  Rad i a t ion 
from the power head to the battery is m1P imized . by a th�rma l s h 1e ld 
compr ised o f  mult ip l e  l ayers of aluminized my lar between the two uni t s .  
The external sur faces o f  the battery are pain t ed wi th a fin ish pos sesa ing 
an absorptiv i t y  (a) of 0 . 2 1 ,  and emi s s iv i t y  (t ) Gf 0 . 88 ,  which r ad iates 
the heat to space and the lunar surfac e .  

Under l ow  temper � ture operating condit ions ( low SEQ temperature 
and low lunar sun angle  ab _ :e the hor izon� the thermal f inish .: t :!  lized 
on the battery case posse nse s incorrect c harac terist ics for s t ab i l iz in� 
the batt ery te�perature . A removab le cattery shroud is employed for the 
low t emperature profile mission A more detai lerl descript io� of the 
shroud is  presented in the following paragraph . 

5 . 0  THERMAL SHROUD (Re f .  Figures III-6 , -8) 

5 . 1  General - A thermal shroud is assembled to the battery to provide 
temperature compensation when operati�g under the combined effec ts ot 
minimum "t.:Q temperature (20°F) and �,c;;. sun angles above the lunar hor izon 
in the range of 9 to 22 degrees . The thermal shroud wil l  always be in· 
s tal led on the battery dur ing the trans-lunar po:.:tion of the mission under 
the current ly gefined S� environment , which inc ludes SEQ wall t �mperature 
extreme s of 20 and 160 F with an emissivity (t ) of 0 . 5 .  Temporary s towa�e 
of the ALSD (nonoperating mode) on ths lunar surface at sun angl�s in the 
ran� e of 9 to 22 degrees mu•t be accomplished with the shroud insta.Ued . 
Under the se conditions , the comb ined effects of lew SEQ temperature �d 
low sun angAc will result in a mini.aum nonoperat ing battery cell tempe:-a­
ture of +21 F ,  wh 1ch is we ll �ith1n that required for succes s ful �ower 
head operaticn . At sun angles higher than 22 de1reea above the horizon , 
the shroud wil l  be removed from the ALSD. 

Under all aun angle condition1 , the 1hr� will be removed when 
the ALSD ia u1ed to perform the drillins mi11ion. The 1hroud can ea1ily 
be removed by pull ing the relea1e ring il leatrat.ed in Figure III-6,. 
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The sh roud also  l imits  the max imum temptrature of the battery during 
the trans- lunar por t ion of f l i gh t ,  Und er t he upper extreme temperature 
cond i tion ,  the SE� wal ls r ise from a s tab i l ized 100

° 
to 160°F during lunar 

de scent , followed by a l inear decrease to 120
°

F over a 35 hour per iod . 
The maximum te�1per �ture exper i €nced by the shrouded battery under the s e  
cond i t i ons within t:he SEQ after lunar sur fac e t ouchdown is  less  than 160

°
F .  

5 . 2  Con s truc tion - The shroud i s  fabr icated predominately  from O . O t2 
inch th ick 2024 -T3 alumiiium all->y sheet .  A d i ag onal s p l i t  acro s s  the 
top of the shroud , e omb1 ned w ith the front h inge and lanyard r2lease 
locking t abs allows the unit  to completely opeP during the removal proces s .  
Two oversize  holes & r e  urov ided o n  the top r t!ar o f  the shroud co inc ide!lt 
w i th the rear ALSEP support pin rec ep�ac les in the bat�ery tc fac i l i tate 
instal lat ion aboard �he ALSEP. 

Thermal isolat i on from the bas ic battery is  accomp l i shed by a 
series of 0 . 030 inch thick epoxy laminated sheet g lass c loth strips 
bonded to the inner sur faces o f  the shroud . An aluminum paint w i th an 
ab sorpt ivity (a) of 0 . 2 5 , and emis s ivity ( e )  of 0 . 2 5  is appl ied to the 
sur faces  of the shroud , 

6 .  0 PCMER HEAD (Re f .. Fi gures III-6 , -9 , - 10) 

6 . 1  Genera'. - The power head subsys tem convert £  the electrical  energy 
from the bat .:ery int o  mechanical rotary-percuss ive en�rgy for d e l ivery 
to the core s tem or bore stem bits . A rotary-percus s i on rat i o  has been 
se lec ted which w i l l  provide the ultimate in d r i l l ing e ffic iency cons i s -
tent with the life parameters of the  bits . The power head i s  self-contained 
with in a housing which will  operate in any pos ition, and which interfaces 
d irect ly with t� o battery and cLre s tems, and indirectly with the bore 
stems through a coup ling adapter . The power head is mechanic a l ly more 
complex than tr:e other ALSO subsystems . Therefore, component description 
is l imited to the maj or e lements  of th� subsystem .  

6 . 2  !!2_us ing - The power !�c ad outer housing c onsist, predominantly cf  
three QE-22A-T6 magnes ium alloy investment cast ings which are mated together 
by external sealed flarr ge b threaded for socket head screws . The front 
end housing which encloses the output epindle is machined from 2024T351  
aluminum alloy.  The internal surfaces of the investment castings are im­
pregnated with a polyester resin sealant to prec lude poss ib le leakage 
through th� walls .  

Training Unit  No . 2 pOWei.· head i s  identical to the flight units , 
with the exception that the rear housing which attaches to the battery is 
fabricated from a structurally reinforced ALHAG-35 aluminum alloy sand 
casting. This substitution was made to increase the operating l ife of 
the power head . 
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6 . 3  Motor - (Re f .  F igur e  III- 10) - The power head motor i s  a r.ominal 
0 . 4  ho r s epower , br ush c ommu t ated ,  dir e�t curr ent dL v Lce emp loy in g  as i t s  
f ield a per �an ent magn e t  for maximum reliab i lity an d e f f ic ien c y .  The 
armature is wound with c opper wir e  pr otected by high temper atur e in sula­
tion . The Genox R6-C ceramic magn et s exhibit excel l ent low and h i gh 
temperatur e o perat ing charact�r i st ic s .  The hol low shaft ( for we i ght 
r educt i on )  ar matur e conta in s  a smal l fan t o  facil itate c ir e u l at ion o f  
the nitt·ogen pr e s s ur iz in g  medium ar ound al l heat gener a t in g  el ement s .  
The motor po s s e s s e s  a peak e f ficiency o f  appr ox imat e l y  70% when operat in g  
at it s n ominal 9 , 300 r pm at an in put voltage and cur r en t  o f  23 . 0 VDC and 
18 . 75 amper 2s r e s pectivel y .  A r educt ion gear coup l e s  th� output shaft 
0f the motor to the power tr ain . 

A 0 . 007 inch thick c o-n et ic AA shie ld is emplaced ar oun d the 
intern !il c on n ector wir in g and br ush and con .... tutat or element s to r educe 
radiated e l ectr O!llagnet ic inter fer enc e .  

6 . 4  Power Train (Re f .  Figur e III- 10) - The motor - dr iven power train 
c onsists of r eduction gear s which pr ovid e  t;1e pr oper r otational speed s  
for the per cus sor c am  gear and output drive spind le o f  2270 bl ow s  per 
min uce and 280 r evolution s  per minute respectively.  Lubrication of a l l  
moving elements wit hin the power head i s  accomp lished b y  u s e  o f  a 
t e fl on base fluorinated grease and oil (DuPont Krytox 143 -AC oil ; Krytox 
240-AC gr eas e ) . 

6 . 5  C lutch Assembly (Re f .  Figure III-10)  - The clutch a s s emb ly l imit s 
the r eactive t or que l oad to a level which can be safely c ontr ol l?d by 
the astronaut.  The c lutch is desigr.ed for a nominal s l ip value of  20  
foot -pound s , but r.an be  factory adjusted to  other alue s .  The as sembly 
cons ists of a metal disc emplaced between two bronze disc s .  Friction 
between the discs is maintained by a preloaded spring. The c lutch 
assembly is in series with the power train behind the final output drive 
gear . 

6 . 6  Percussor Sys tem (Ref .  Figure III- 10)  - The percussor system con-
verts the uniform rotary output motion of the power train into pulsating , 
high energy , short duration linear impact blows which are delivered to the 
output spindle . This action is accomplished by a r�tating cam riding 
against a spring- loaded cam follower , which is an integral part of the 
impact percussor assembly. As the cam gear rotates , the cam rise against 
the cam follower causes the spring/percussor system to compress approxi- l mat£ly 0 . 5  inches .  As the high point on the cam passes under the cam 1 
follower , the spring/percussor system is released , and the percussor head i Unpacts the output spindle , transmitting a percussive shock pulse through I . 

the $pindle to the drill string . 
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6 . 7  Shock Ab sorber (Re f .  Figure III- 10)  - Lhe shock absorber con � i a t s  
o f  a te lescoping t i tan�um tube e lement ( �nternally c oncentr ic w i t h  the 
percussor spriPg) which is restrained by the center hous ing . The front 
end 0f the shock ab sorber is impac ted by the percussor at any t ime when 
both the output sp ind l e  and percus sor are fu l ly extended , thus credt ing 
a "c learance gllp" be tween the two e lenaents . When the end of the shock 
absorber is impa� ted by the percus sor head , the t i tanium tube elements 
ex tend under tens ion thus dis sipat ing the percussor energy into heat . A 
port ion of the energy (approxil-:lately noo pound s )  is transmitted to the 
center hous ing , 

The act ion described above occurs when dr i l l ing in low density 
mater ial s ,  0 1  in the total absence o f  a dr i l l ing load such as the p er­
cussive core removal technique , In e ither case , the shock absorber 
tends to c iss ipate the energy into heat  rather than transmit the ent ire 
impac t blow energy into the re lative ly thin-wal l magne s ium �ous ings . 

6 . 8  Output Spind le  (Re f ,  Figure III- 10) - Percuss ive energy from the 
percussor r ad , and rotary power from the b i t  rctat icn gear is transmitted 
to the rotary bal l-spline dr iven spindle , and subsequently to the dr i l l  
s tr ing. The output spind le contains a female double lead thread , one 
revolution per inch p itch , which mates interchangeab ly with any �-ore s tem 
and the bore s tem adapter . The black adapter retention c lips (Re f ,  
Figure V-3 2 )  serve as a pos i t ive means of  determin ing spind l e  rotation . 

6 . 9  Pres sur ization System (Re f .  Figure III- 10) - Pressure integr i ty of 
the power head is maintained by e ight static seals , one l inear bellows 
dynamic seal, and two rotary dynamic seals . The s tatic seals are employed 
between the three hous ing sections , front end section , and the various 
c omponents such as the connect�r , pressure relief valve , and lubr icat ion 
ports . The lubricated dynamic seals are employed with the output spindle.  
Internal pressure of  the power head is control led by a 15 ± 1 p s i  relief  
valve . 

6 . 10 Thermal Control -Temperature control of  the p�er head is accomplished 
passively. Heat generated by internal components  (armature , brushes , per­
cussor spring, cam faces , etc) , is transmitted to the housing walls  through 
a combinat ion of radiation ,  conduction thTough metal l ic thermal paths , and 
conduction through the_.nitrogen medium. The outer surfaces  o f  the power 
head are painted with a finish posseesing an absorptivity (a) of 0 . 2 1 ,  and 
an emiss ivity (t ) of  0 . 88 ,  which radiates the heat to space and the lunar 
surface . 
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7 .  0 THERMAl. GUARD (Ref . Figures I I I- 6 , - 9 )  

7 . 1  General - The therma l guard consists  o f  a wire cage mounteo 
inte gral to the external surfaces of  the power head to prec lude the 
astronaut from acc identally brushing, against the power head . Under 
combined extreme temperature operating conc;litions (SEQ ,,.:all tempera­
tures of 160

°
F during SEQ nonoperat ing stowage , 4 5  degree lunar sun 

angle , dr i l l ing of two maximum power requirement lunar surface h0 les ) 
the outer surface temperatures of the power head hous ings may approach 
330°F at the end of the second hole dril l ing . This temperature could 
degrade the spacesuit if  it momentarily contacted the power head . 

7 . 2  Construc t ion - The thermal guarrl is  fabricated predominantly 
rrom A l 5 1  type 304 aus tenitic chrome-nickel stainless s teel seamless 
tuoc � , . 059 inches in diameter with a . 009 inch wal l  thickness .  Thes e  
tube � are formed t o  f i t  the axial and circumferential contours of  the 
power head , and are brazed together to form a rectangular cage pattern . 
The guard i s  supported by four bulkheads ,  three of wh1ch are mounted to 
the power tead cast ing mat ing flanges , and the fourth is c lamped to the 
front end sect ion. The guard completely enc loses the power head from 
the battery attachment flanges to the front end of the outout spindle . 
A lanyard is provided on the forward end of the guard to i�c i l itate re­
trieval of the battery-power head assembly after tempora�y s towage on the 
lunar surface during dril l ing operat ions . 

7 . 3  Thermal Control - The thermal guard support bulkheads are mounted 
to the power head with insulating bushings to minimize thermal conduct ion . 
Wire spacing on the guard is suffic ient to allow heat rad iation from the 
power head to deep space and the lunar surface.  T�e guard tubes are 
finished with "hal f-and-half" thermal control surtaces ; the inner hal f  
of  each tube facing the power head is  a polished natural finish , possess­
ing an absorptivity (a) of 0.45 ,  and emissivity (f ) of  0. 1 ,  and the outer 
surfaces of each tube facing deep space and the lunar �urface possess  
an(a) of 0 . 21 and( f) of  0 . 88 .  This "half-and-half" thermal finish technique 
was devised to minimize radiation from the power head to the guard , and to 
maximize heat radiation from the guard to  deep space and the lunar surface.  0 The thermal guard temperature will not exceed 250 F under a combination of  
all extreme operating conditions delineated in paragraph :r-3. 2 .  

8. 0  HANDLE AND SWITCH ACTUATOR ASSEMBLY : (Ref .  Figure III- 11) 
8 . 1  General - The handle and switch actuator assembly performs two 
major functions : 1)  enables the astronaut to provide the rotary re­
straint and axial force required for operating the power head motor , 
2)  enables the astronaut to control the electrical power from the battery 
to the powt!r head. Volume limitations of the ALSEP stowage mode required 
that the handle be packaged separately from i ts normal battery-mounted 
OJ•erating position. ' 

III-9 
' '  



I 
t I 

\ !  

8 . 2  Constructior. - The handle o f  thP as �:�embly is fabricated from 
6061 -T6 aluminum al loy tub i ng with a closed flare on each end . Attach­
ment  to the battery 1s acc omplished by fixed and spring- loaded lock 
pins . �ur ing assembly ,  the round-nosed , fixed lock pin of the handle 
is inserted into the right lock pin receptac le of the battery as illu­
strated in Figures III-6 and -11 . The left side of the handle is then 
depressed in the direction of the left battery mount ing bracket unt il 
the tapered , spring- loaded lock pir. begins to engage . Further depression 
causeti the J.ock pin to retract into its housing un til it aligns with the 
bracket receptac le . The spring pressure wi ll  then force the tapered lock 
pin into engagement with the mounting bracket receptac le , and the handle  
is firml:• attached ::o the battery. Disengagement of  the spr ing- loaded 
locking pins requires the application of pressure with a screwdriver on 
the opposite side of the flange . This operation is not required of the 
astronaut on the lunar surface.  

The assembly of the handle to the battery case is pictor ially 
illustrated in a late r section o f  this manual .  

Operation of the power head motor i s  accompl ished b y  a series 
of mechadcal elementu inc luding : 1 )  two actuat ing switch collat �J in• 
stalled concentrically with the hand le, 2) a double actuating cam 
mechanism installed internally in the handle tube , and 3) a microswitch 
actuating plunger which protrudf�s from the cam mechanism through the 
bottom of the handle tube and aligns with the bat tery microswitch (Ref.  
Figure III-6) when the hand le is installed . Actuation of the battery 
microswitch through the Hexseal boot energizes the power head motor . 
In order to energize the power head motor , both the left and right spring­
loaded handle actuating switches must be depressed puallel to the maj or 
hand le axis toward the center o f  the tube. Depress ion of one actuating 
switch (either left or right) results in partial extension of the micro­
switch actuat icg plunger ; depression of both switches is required bef•:>re 
the microswitch actuating plunger will extend suffic iently to engage and 
actuate the battery microswitch throt .gh the Hexseal boot . 

The double actuating fail-safe switches were provided for two 
reasons : 1) during drilling operations the astronaut can rapidly de­
energize the power head motor by releasing either the left or r ight 
hand , or by s l iding either hand outward , and 2 )  during normal dril l ing 
operations the power head and battery assembly may be temporarily stowed 
on the surface with the battery and handle down against the surface . The 
double actuating switch prec ludes inadvertent operat ion of the power head 
in this stowage mode .  

The concentric hand le .witch configuration provides the astronaut 
with the same operating profile regardless of the handle beisht above the 
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surface . Sw i tch co llars are ident i fied with a b lack finish con­
tras t ing with the wh ite hand le to visually aid the astronaut under 
lunar light ing condit ions . 

The handle-to-battery locking p ins , switch co l l ar s , and a l l  
mov ing parts  with in the hand le tube assembly are lubr icated with 
Everlube 620 to preclude gal l ing in the vacuum environment . 

8 . 3 Thermal Control - The hand le i s  f ini shed w i th a wh ite thermal 
paint pos sess ing an a b&orptivity (a) of 0 , 2 6 and emi s s ivity ( t )  of 0 . 75 
which provides a maximum lunar sur face stab i l ization temperature o f  145

°
F .  

Thermal conduc t ion from the bat tery , which operates a t  a low temperatu,. e 
relat ive to the power head , i s  ins ignificant . 

9 . 0  WRENCH (Ref .  Figure III- 11) 

9 . 1  General - The wrench is a mul t i -purpose tool employed to perform 
four func tions: 1) dec ouple emp laced core stems in conjunc t ion wi th the 
tread !� lock , 2) aid in retract ing the core stems after complet ion of 
cor ing, 3) aid in retr ieving objects  from sur face leve l such as core 
stems, and 4) provide a b ackup mode for removing the adapter from the 
power head output spind le .  

9 . 2  Construc t ion - The wrench as sembly cons ists  o f  a hand le and 
concentrically installed wrench head . The handle  is  fabricated from a 
2024-T3 aluminum al loy tube which is  flared on both ends �nd slotted 
on th� end opposite the wrench head . When the wrench head is engaged 
to a bore stem and the hand le rotated, the pivot jaw automat ically en­
gages and locks to the flutes of the core stem. The wrench ca� also be 
used for decoupl ing the bore stem adapter as a c ont ingency by engaging 
the s lotted end of the hand le into a mating key located in the inner 
col let of the adapter . The grip porti on  of the handle is ellipt ical and 
of sufficient size for pressurized glove oper•t1on. Everlube 620 ia used 
for lubri�t ion of all moving parts in the wrench head. 
9 . 3  Thermal Control - The handle and head of the wrench are finishe� 
with a white thermal paint possess ing an absorpt ivity (a) of 0.26  and 
emiss ivity (f) of 0 . 75 whbch provides a maximum lunar surface s tabi1i· 
zation temperature of 145 F.  

10. 0  DOBE STEMS (Re f .  Figure 111- 12) 

10. 1 General - The bore stems provide the mechanical coupling required 
for the transmiss ion of the rotary-percussive ene2� from the power head , 
via the adapter , to the solid face dri l l  b it .  The stems are hollow to 
permit insert ion of the heat flow probe upon completion of the drilling 
operat ion . 
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10 . 2  Cons tr.Jc tion/Conf.lgurat ion - The bore stems c onsist  of a com­
pos ite of th.Lee layers o f  axial ly aligned boron filamen t between 
l ayer s of circ umferential ly wrapped , epoxy impregnated fiberg1 as .  
The bore stem sys tem c onsists  o f  two set s o f  fluted boron/fiberglas 
tubes , one set for each h1:!at flow probe . Each set consists of five 
standard stems approximately 2 1 . 8  inches long and one sho'l:ter se::: tion 
with a t itanium adapter . The s hor t  stem is designed so that when a 
dri l l  bit  is coupled to the adapter , the overall length is the same as 
the other five stems . The s tems couple by means of tapered , locking 
joints . The standard stemB are funct ionally interchangeab le and each 
is capable of eng vement wi th the mal e tAper < · f  the dri l l  bit stem.  
Each sect ion has two molded fiberglas helical flutes on  the uter 
diameter for the purpose of transport ing the cuttings from the dri l l  
bit t o  the lunar surfac e .  gach bore stem aet  weighs approximately 
1 . 8  pounds . The adapter/dri. l l  bit stem incorporates a 5 . 5  inch 
phenol ic honeycomb plug epoxieJ above the drill  bit for proper 
mechanical pos itioning and t�1 - · ! .r.al inter fac ing with the heat flow 
prob e .  A spr :l.ng c l ip is epo . . .. d intc> the cop of the phenolic honey­
comb plug to engage the heat f L OW  p;: ote and preclude inadvertent re­
trac t ion dur ing wi thdrawal uf the he �� f1 r , ;obe emplacement tool . 
Training t.mit No . 1 dr il l stem set cons:.:. .. � ..  o f  fiber�?laf! tubes , s imu­
lating the configuration of the boron /fi�er glas stems . A dr ill  bit is 
coupled to one of the s terns . Training Unit No . Z has a retrieval nut , 
instead o f  the phenolic honeycomb p lug , epoxied above the drill bit . 
A retrac tion tool can be used to engage the retr ieval nut to facili­
tate removal o f  an empls.ced dri ll str ing i f  normal means of withdrawal 
are not successfu l .  

A 1/2-inch wide orange �and i s  painted on the inner wall cir­
cumference at the top of the male taper for the two dr ill bit stems so 
that they can be readily identified by the astronaut when the stP.ms are 
stowed in the rack. One ut 1a identified from the other by & one inch 
yellw band below the ale tape!'. 

Each bore stem set is capable of dril ling to a 10 foot depth 
in a lunar surface mode

·
l cons isting of unsorted , uncohesive conglo­

merate inclusive of a minimum of 15 inches of ves icular basalt. 

1 1 . 0  BORE STEM DRILL B IT  (Ref.  Fi��re III-12) 

The solid face drill bit consists of a hy-tuf steel matrix in 
wh ich five tungsten-carbide tips are brazed . In addition ,  a solid 
plug with a tungsten-carbide cutter ia brazed in the center of the bit.  
Five ports are located in the wall of the steel matrix for material 
removal . The drill bit engages the 1 inch lead thread of the t itanium 
adapter of the bore stem. The drill bit  is des igned for a weight of 
0 . 2  pounds.  
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12 . 0  BORE STEM ADAPTER (Ref .  Figure III-13)  

12 . 1 General - The bore stem adapter provides the interfaces between 
the power head spindle and the bore stem sect ions , transmitting rotary­
percussive energy from the power head to the bore stems . Heat flow ex­
p�rimen t restr i ctions prec lude the use of the threaded coupl ing technique 
used for the rlrill bit , core bit and c�re stems . 

12 . 2 Construc t ion - The adapter is fabricated from 6Al-4V titanium alloy.  
It is a three-part system as semb led with a snap ring . A matched 
taper exists between a col let in the adapter and the outer wall so that 
a sufficient erip of the bore stern is developed to efficiently transmit 
the rotary-percussive energy of the power head . SpDing- loaded key blocks 
are pos it ioned during the bore stem re lease mode operat ion using power 
head energy to separate the matched tapers . The collet inside taper mates 
with the bore stem male taper . The threaded e�tens ion of the adapter outer 
shell engages the threads in the pcwer head spindle . Two spring- loaded 
steel retainer c lips brazed to the �uter diameter of the power heac spindle  
engage two spiral grooves machined into the outer diameter of  the adapter 
to preclude adapter rotat ion sufficient to disengag� it from the power 
head spindle . The g�ooves are of such length that adapter rotation is 
l imited to approximately 100 degrees .  A key is provided in the rear 
face of the collet which will interface with the slotted wrench 1ndlP. 
i f  required for removal of the adapter from the power head spind le .  

12 . 3  Operation - In the driving mode the spring- loaded key bl1Jcks are 
restrained within the power head spindle such that the rotary-p�rcussive 
energy is transmitted to the shoulder of the outer whe l l ,  to the colle t and 
to the bore stem taper . To release the adapter from the bore stem taper , 
the power head i s  rotated appToximately 90 degreea countercloCkwise which 
enables the spring· loaded key blocks to spring outward from within the 
spindle (ref .  Figure V -32) . This action changes the path for transmitting 
power heaa energy, such that the peTcussive energy travels from the spind le 
to the key blocks to the shoulder of the collet thus providing a separation 
force relative to the outer shell.  Simultaneous ly , the rotary ac tion of 
the power head advances the oute� shell o f  the adapter into the spindle , 
providing appr�imatel y 0 . 25 inches of travel of the collet relative to 
the outer shell.  This results in  release of the collet grip on the bore 
s tem taper (ref. Figure V-34) . To reset the adapter fot' the driving IIIClde ,  
the collet is pressed back into the outer shell thus re-engaging the tapers , 
and the spring-loaded key blocks are depressed , and the adapter screwed 
back into the power head spindle. The adapter can be completely removed 
from the power head spindle in preparation for a coring operation by 
manually rotating counterclockwise beyond the limits of the retainer c lip 
grooves. 
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13 . 0  RACK ASSEMBLY {Re f .  Figures III- 15 through 19) 

13 . 1  General - The rack as sembly provides basic =estraii&t fer the twelve 
bore stems , wrench , and handle and switch actuator assemb ly within the 
ALSD assembly (stowage mode) during the outbound trans lunar phase of the 
miss ion , On the lunar surface ,  the rack is deplcyed into a tripod con­
figuration which provides stowage for the core stems and core caps , in 
addition to the bore stems . 

13 . 2  Constructicn - The rack a8sembly is  fab�icated predominantly from 
AZ3 1B magnesium alloy and 6061-T6 aluminum alloy . It cons ists of  the 
following maj�r elements : 

1 )  A lower sup�ort bulkhead with pos itioning plugs , an ex­
tendable dacron strap , and a removable cover (pull 
pin release) for bore s tem restraint , 

2) Two sets of spr ing-loaded c l ips for restraint of the wrench 
and handle  and switch actuator assemblies , 

3) Spring- loaded , hinged , teLescoping upper and lower supp?�t 
legs used for support�ng the rack assembly on the lunar sur­
face a� a suitable work height , when deployed in the tripod 
configuration , 

4 )  A spring- loaded extension leg which provides the third support 
of the tripod configuration for use on the lunar surface . This 
leg is re �racted in a telescoping manner during the outbound 
mission in order to maintain ALSEP envelope requirements . 

The three legs are color coded to indicate when approaching the fully 
extended and locked pos ition . The legs are manually locked in place. There 
is a small pad welded to the bottom of each leg to minimize leg penetration 
into the lunar surface material . !bare ia a red band OR the rack at the 
rack pin t:» treadle receptacle interface. 

13 . 3  Thermal Control - The rack is finished with a white thermal paint 
possessing an absorptivity (a) of 0.26 and an emis sivity (t) of 0675 which 
provides a maxUDum lunar surface s tabilization temperature of 145 F .  

14.0  TREADLE ASSEMBLY (Ref. Figures 111-3 , -14) 

14. 1  General - The treadle assembly provides the s tructural res traint 
for the rack assembly and battery-power head assembly during outbound 
miss ion s towage on the ALSEP subpackage. On the lunar surface the treadle 
as sembly core at• lock is used in conjunction with the wrench for uncoupling 
core stem joints . 
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14 . 2  Construction - The bas ic tread le board is  fabr icated from 0 . 0 1 2  
:lnch thick 2024-T4 aluminum alloy sheet bonded to  0 � 4 7 0  inch thick honey­
t:omb c ore . Other elements of the treadle assembly inc lude : 

1) Two camloc receptac les bonded into the honeycomb for t ie-down 
of the battery and rack as semb l ies , 

2 )  A pull-pin receptac le for tie-down of  the rack ass,embly,  

3 )  A support pin receptac le for t ie-down of the rack assemb ly ,  

4 )  A hinged support bracket with pull ·pin release for tie-down 
of the powerhead �ront end , 

5) A carrying handle for manual transport of the ALSD assembly 
on earth or on the lunar surface , 

6)  Supporting brackets and receptac les for interface with the 
ALSEP pallet forward vert ical support pin and ball detent 
support pin , 

7 )  A treadle box for structural support of  the rack support pin 
re�eptacle and ALSEP restraint pin rP.cep,acles . The treadle 
box also provides stowage for rock cuttings which may be trans­
ported to the surface dut ing the coring operation, 

8) A lanyard for retrieving the treadle from the surface with the 
wrench , if required , 

9) A fitting to engag� an ALHT carrier pin (Figure V-8) 

10) A velcro s trap to engage velcro strips on the ALHT carrier 
hand le (Figure V-8) . 

An eleventh major element of the treadle assembly is the core s tem 
lock. This assembly cons ists of a steel tooth locking pawl which is pivot­
mounted within a 6Al -4V titanium housing . The pawl is  spring- loaded lightly 
to the center position of the core string guide hole by a s ilicone rubber 
boot as illuGtrated in Figure 111-20. The rad ial distanc� from the p ivot 
to the pawl teeth increases in the counterclockwise d irection to a max� 
and then decreases as viewed from the top ot the treadle .  Insertion of a core 
etem through the co�e bit pilot with a c lockwi•e rotation �auses the minimum radius 
a ide of the locking pawl to ride iightly against the core stem flutes .  This 
effect continues during normal corina operations when the core stems are 
power-driven . When the c�e s tring is manually rotated counterclockwise . 
for decoupling , the pivoted pawl is rotated in such a manner that the • 
pivot- to-pawl teeth radiu1 at the point of contact with the core atea 
flutes increases until th� •t .. is firaly forced aaainat the oppo•ite aide 
of the housing. Continueci aanual counterclockwise rotation of the core 
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s tring with the wrench or power head c�uses the high point o f  the pawl 
teeth to rotate past the point of contact wi�h the core stem flutes thus 
result ing in a firm , over-center lock of thP core s c. r ing. Th core string 
can subsequently be disengaged from the locked posit ion by rotating in a 
clockwise d irect ion . All moving p&rts of the loc.k assembly are lubricateC: vith 
Everlube 620.  

'nle inner surface of the core bit  pilot i s  painted b lack to give the 
astronaut a visual alignment cue when inserting the core bit  and co:'e stem. 

There is a red band at the end of  the rack pin receptacle as a visual 
aid for rack to treadle engag�ment. 

1 5 . 0  CORE BIT (Figure III-21 ) 
15 . 1  General - The core bit  provides t�e cutting capab i l ity required 
for coring the hole in an·· lur.ar surface material which may be encouutered 
ranging in hardness from dene� l t  to unconsolidated conglomerate .  
It i s  an integral part o f  the c o  - tring which , w�en corupletely assembled , 
consists of  eight titanium core stems and the core b i t .  Initially it  
is  p lanned to  use only s ix of the eight stems for one core sample.  The 
core bit receives the rotary-percussive energy from the power head output 
spindle (via the core stems) and delivers it to the rock . The percuss ive 
element of the input energy fractures the rock by exceeding its cocpressive 
s �rength under each cutting tip. The rotary element repositions the 
cutting tips for subsequent rock fracturing and pr�1ides the means fo� 
transporting the rock cutting upward to the surface via the hel ical trans­
port flutes . 

15 . 2  Constructioo - The rock cutting capab ility of  the core bit is  pro­
vided by five tungsten-carbide tips which are brazed into a hy- tuf steel 
body . The geometry and hardness (RA 89 . 3) oi the tips have been selected 
on the basis o! an optimiz�d compr�ise between dr i l ling efficiency (pene­

tration rate and power per unit volume of drilled ro�k) and reliability. 
The tungsten-carbide tip supporting body is 2 . 5  inches in length , 1 , 000 
inches outside diameter 1 �d 0 . 802 inches ins ide diameter . The carbide 
tips possess a radial width of 0 . 140 inches , and are brazad into the hy-
tuf steel body in a position to provtde an outside cuttina diameter of 
1 . 032 inches , and an inside cuttin& diameter of 0 . 752 inches which produces 
a rock core of equivalent di ... ter . The•e dimensions provide rad ial cuttin& 
clearances of 0 . 016 inches between the outside bit body and hole vall ,  and 
O . G25 inches between the insida bit body and rock core . 

rour helical flutes , vitb srooves 0 . 030 inches in depth, and a 
le.S of ·one loeb, are uchlned into the outer di-ter of the bit body. 
The flt�tes (raps) transport the rock cu�t1qs fro. the face of the 
cuttin& tipe upward to tbe double flute eyst .. of the core et ... and 
adbsequatly to the sUI'face. 
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C ou p l ing o f  the c or e  b i t  to th� c ore s tems is acc omp l i r hed b y  
a doub le s t ar t acme - t ype ma l e  thread , each w i th a one- inch  l e ad .  

16 . 0  CORE STEMS (Re f .  Figure I II- 2 1 )  

16 . 1  General - The c ore s t ems provid� th� mechanical coupl ing r�qu ired 
for trans�itting the ro tary- �ercuss ive energy from the power head outrt· t 
spind le to the core b i t .  Dur ing norma l coring operat io:.s the c ore s tems 
are added two at a t ime un t i l  the des �.red core depth is ob ta ined . 

The core s tems and c ore b it are s teril ized and transported in 
t h e  SRC during the trans lunar port ion o f  the mis s ion and are trans ferred 
to the ALHT c arrier s amp le bag or to the ALSO rack by the as tronaut upon 
arr ival on the lu�ar surfac e . 
16 . 2  Cons truc tion - The s even L 6 . 7 5 - inch ,  and one 1 5 . 25- inch core 
stems are fabr ic ated from 6A l - �V ti t an ium in order t o  atta in an o�t imun. 
per formanc e - to-we ight r at i o . The short core s tem is req11ired so that , 
when coup led to the ;:ore b i t ,  it  resu l t: s  1 n  an overal l length equiva lent 
to the l onger s �· ems . 

The core s tems pcssess  a 0 . 802 inch ias id e  rl iame t er (equ�valent 
t o  the core hit)  and a 0 , 982 ;�nch outsid� r! iameter . Two he lical flutes , 
with grooves 0 . 030 inche& in d ep th , and a lead of one inch are mach ir ed 
into the outer diameter of th� tube to pr�vide a continuation of the rock 
cuttings transport from ti-e co:re b i t .  A double acme-type , one- inch 
lead male coup ling thread is machined ot'l the ,;pper end of each s ';e!.l J a.1d 
a f�male, c.n the � \Jwer end . The N•e - 1 nch lead internal female thread : �re 
machined in al ignm'!nt with the one- inch lead flute lands to utilize the 
maximum wal l  thic kness of the tube for structt•Tal integrity . Hhen 
assembled , the n�l£ end of e3ch core s tem engages the internal shoulder 
on the female of the mating tube in order to assure efficient transmission 
of the percuss ive strain wave pulses .  

Lubr icadop o f  the couplir.1g joints is  accol:llpli shed by a propr ietary 
"canadize" finich applied to the male and female threads  o:.:. eac�1 core 
st, .. m. 11tis �lec tro-chemic:al proc u s  (s imilar to an ano - ize) results �on a 
hardened surface impregnated with a f luorocarbon with controlled poros ity 
into which Tl �  is depos ited .  Te f l �n-type lubrication is the only lubricant 
currently approved for equ i pment w hich ia tt ansported in the SRC . 

Vf.aual cu.. are provided on each core • tam to aid the as tronaut 
in de termining the location of the mat ing joints an� proper pos it ioning of 
the core 3tring dur ing the unc�1pling proce�s.  A blue , anodiseJ atripe 

I.ti-17 
' . 

--
.. 



J I I 
I i � 

af.'proxi.rnate ly one inch in width ( lower j o in t  l oc ator) is app l ied to the 
female end of eacl1 stern as j i lus trat ed in F i� ure III- 2 1 .  A second 
b lue , anodized s tripe (u ppe r  j cint locator) i s  applie d  dpproxirnate ly s ix 
i nche s above the f ir s t  s tr ipe. £he upper j o int l oc ator , when vis ible 
above the tread le r.ore b it pilot hole , provides th� astronaut w i th a 
v i sual cue that th� core s t r ing is in a proper posit ioP for locking w i th 
the tread le loc k .  The lower j o int locator prov ideJ the visual cue for 
proper pos i t ion ing of the wrent.h . There is  a bll:e , anod:1.zed " barber-pole" 
stripe between the locator s tripe s .  
1 6 . 3  Thermal C on tr 'J l  - Use o f  thermal c ontrol paint on tht " Ore s t erns 
is proh i b i ted due to the outga s s ing res tric t ions o f  the SRC . An alt ernate 
f inish was s e l ec ted which cons i s t s  of gr i t  b las t ing the outer mach ined 
sur face s .  Th i s  finish provide s  an ab sor p t ivity (a) of 0 . 7 6 , and emi s s iv i ty 
( t ) of 0 . 7 6 .  

A maximum t e!Tiperature of 150°F w i l.l  b e  exper ienced b y  the core 
s terns whe4 s t owed in �he SRC . Tt,e s t ems are su�sequen t l y  removed from 
the SRC and p l aced in the ALHT c arr ier samp le bag or double s t acked with the 
b ore s terns in the ALSD rae� . The r ac k  is or iented relat ive to the sun so that 
the bore s terns shade the r ore s terns . In this s towage mode t he previou s l y  
dr scr ibed gr it b la s t  f in i s h  provides suf fic ient cooling of t h e  core s tems to 
compens ate for the interna lly generated heat during t�e cor ing of the rno� t  
severe lunar sur face model  hole s .  The thermal r. cntrol f in i s h  c o�b ined �ith 
appro:::r iatf. rack orientat ion on the lunar surface w i l l  prec lude the core 
s tern t�rnper� ture from exceed ing 220

°
F .  

L7 . 0  COAE STEM CAPS (Figure III-21)  

1 7 . 1  General - The core stem caps  are installed on each end of the 
c ore s t ems in accordance wit�1 proceuures in Chapter V .  Th e  cap s 
prec lude loss of core material from within the stP.ms . 

Th� core s tern c ap s , alon g  w ith the core sterns and core b it ,  are 
s : _ c i l ized and transported to th� lunar surface in the SRC . Upon arrival 
r , , the lunar surface , the ca�s are stowed on the ALHTC or ALSD rack ur.til  
required for the capptng operetion by the astronaut . 

17 . 2  Construction - The caps are fabricated from teflon ,  the only 
non."!!etallic material approved for use in the SRC .  Restraint for the 
caps , both during transit in the SRC and auring us£ by the astronaut , is 
provided by an aluminum alloy rack. The tops of the caps are cir­
cumscribed with a small groove which engages a track on the stowage rack. 
six female , five male,  and a r,ecial bit cap are required for the capping 
operation for six core stems . The caps are s towed on the rack in an 
apprr �riate order so that the astronaut can hold the core stem in one 
hand , the cap restraint rrck in the other , and , using �e rack as a handle he 
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c an rap id l y  pre s s  the c ap into p lace on the core s tem and s l ide the 
rack away from the cap . The c aps are s equen t ia l ly l e t tered so �hat 
s tem sequence can be iden t i f ied upon re�oval from the SRC in the LRL . 
There i s  a figure 2 cut into the t apered end of  the second cap re­
tainer as semb ly ,  to iden t i fy  the ca ps used for the las t two of  s ix 
c ore stems . 
18 . 0  ALSO SYBSYSTEM DES IGN PARAMETERS 

A d e l ineation of battery , power head , bor e  s tr ing and c or e  s tr iog 
des ign parameters is tabu lated in Table  III- 1 .  

1 9 . 0  ALSO FL IGHT UN IT SUBSYSTEM WE IGHT 

A de l ineat ion of se lec ted ALSO subsystem and component we igh t  
i s  tabulated i n  Tab l e  JII- 2 . 

20 . 0  ALSO SUBSYSTEM PART NUMBERS 

A d e l ineation o f  the maj or c omponent and subsystem part number s 
requ ired for f ie ld level operat ions and maintenanc e i s  t abulated in 
Tab le III- 3 .  
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Table H I - � " ALSD t.ll.i'·, qys tePI Design Pa r ameter s 

BATTERY ASSEMBLY (FLIGHT) 

S i l ver -Zinc Cel ls (Ya= dney PM- 5 )  
Open C ir c u i t  Vo lta ge (Fu ll ChAr ge ) 
Oper a t ing Vo l t a g e  
Nomina l Orer a t in g  C ur r �nt 
Min i mum Power Ca pacity �1� rtay min . ) 
Ac tiva t e d  Storage Lif e  
Rec harge Capa b i l i ty 
Dr y Stor a g e  Li f e  
Electrolyte (1 7  c c/c e l l ) 
Ce l l  Oper � t i n g  Pr essure 
Case Oper a t i.ng Pr essure 

BATTERY ASSEMBLY (TRA INI NG) 
S i l ve r -Z inc C e l l s  (Yardney HI 5DC-l�Xl ) 
Open C ir c u it Voltage (Fu l l  Ch�rge ) 
Operat ing Vo ltage 
Nomina l Oper a t ing Curr ent 
Min imum Power C a pacity {15 da y m i n . ) 
Act ivated Storage Life (�lniaum) 
Rec harge Ca pa b i l i ty (ainimua ) 
Dr y  Stor age Life 
Electrolyte (2 1 cc/ce ll ) 
Ce l l  Oper at ing Pr essur e 
Case Oper a t ing Pr essure 

PO!fER HEAD 

MOTOR 

Oper a t ing Voltage 
Lo3d Speed 
l.oad Curr ent 
JU f iciency 

H.P.  

II I-20 

1 6  ea c h  
29 . 6  ! 0 . 5 VDC 
23 • 0 ! 1 .  0 VDC 
18 . 7  5 Amper e s  
3 00 Wa t t -Hour s 
3 0  Days 
3 Cyc les 
2 Ye !lr s 
4 0% KOH 
8 ± 3 psia 
5 ± 1 .  0 ps i a  

16 eac h  
29 . 8  ± 1 VDC 
23 . 0 ! 1 VDC 
18 . 7 5 Ampel' e s  
120 Wa t t - Hour s 
3 llontbs 
20 Cyc les 
2 Yea r s  
42% KOH 
8 ± 3 psig 
5 ± 1 . 0  ps i g  

23 . 0  ± 1 VDC 
93 00 RPM 
18 . 75 Amper es 
7QCI 
0.4 

- -
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Ta b l e  l i i � l . A I,SD Subsyste111 Des ign Pa r a mete:r s (Cont . )  

POWER HEAD 

PERCUSSOR 

Blow Re pe t i t ion Ra te 
Energy Per Blow 
Spr ing Ener gy 
TT- - - - ·· ,,  __ , _ _  , .._  ... � 4.1AW1UC".L ·� .LV\,0 .L L 1  
Effect ive K�mmer We ight 

POWER TRA I N  

Motor -to-ca m Ra t io 
Motor -to-ou tput Spind le Ratio 
Output Spindle Speed 
Blows Per Bit Revolut ion 

CORE S'rR I NG ASSEMBLY 

Integra ted Lengt h  (for 6 st••• > 
Cor e Stem Length 
Cor e B i t  

Cutt ing Diameter 
Body Ou tside Diameter 
Body Inside Diameter 
Length 
Number of Carbide Tip� 
Cutt ing Kerf of Tips 
Ins ide Cutt ing (Cor e ) Diameter 

BORE STRING A8SEKBLY 

Integrated Lengt h 
Elore Stem Length 
Dr il l  Bit 

Cutt ing Dia•eter 
Body Outside Diameter 
Body Inside Di�meter 
Length 
Number of Carbide Tips 
Cutting Kerf of 'lips 
Num�er of Cutt ings Porta 

III· 21 

2270 BPM 
39 Inc h ·-Pounds 
24 0 Pounds linc h  
213 Inc hes/Second 
C . J61 Pou nds 

4 : 1 
33 : 1  
280 RPM 
8 : 1 

94 Inc hes 
16 . 75 Inc hes 

1 .  03 2 Inc hes 
1 . 00 Inches 
0 . 802 Inc hes 
2 . 5 Inc hes 
5 
0. 140 Inc h e s  
0. 7 52 Inc hes 

126 Inches 
2 1 . 80 Inc hes 

1 . 125 Inc hes 
1 . 07 Inches 
0. 897 In<:hes 
2 . 5 Inches 
5 
0. 140 Inc hes 
5 



Ta ble I I I -2 .  A LSO � l i g h t  Un it Subsystem We i g h t  ( No� i na l )  

Nomenc la t ur e  

Ba t t e r y  

Power Hea d 

Titanium Cor e Ste�E ( 6) 
Cor e Bit 

Acces sory Gr o u p  

Tr e a d l e  Assembl�· 

Bore Stems (12)  

Bor e Stem Adapter 

Dr ill Bits (2)  

Therma l Shroud 

Theraa l �.u�rd 

Handle & Actua tor Aaseably 

'l'r enc b (2) 

Core Ste• Caps • Retainer (2) 

Total 

Notes : 

Unit  
we ight {Lbs . ) 

2 . 4 8  
. 10 

2 . 72 

3. 7 2  
0. 23 

0 . 40 

1 . 48 

0 . 24 

0 . 56 

0. 43 

Subsystem 
!!ight (Lbs . ) 

7 . 28 

8 .  56 

.2 , ) (:! 

1 0. 9 7  

0. 90 (modified 
handle) 

. 2 9  

29. 39 

(1 ) Flight Unit weigbt expected to be within ! 21 of tbe tota l 
weigbt indicated . 

( 2 )  Traininl UDit No. 2 �eiab• 3 1 . 69 pounds due to tbe heavier 
stainles• steel hattery ca•e , str uctur�lly reinforced r ea r  
power bea d  ca•tiDa , and heavier tberul auard. (3 ) Trainina UDit No. 1 weiab• 13 . 5  pound• • 

(4 ) Fliabt battery weiabt inolnd•• o.a9 (17 oc ' •/cell) pound• 
of el�otrolyte and 0. 03 �und• of oell pad• wbicb are nor­
aa lly stored ••Paratoly until tiae of activation . 

(5) Weiabt of ALSD carryina oa•• i• a pproxi .. t�ly 11 pound& .  
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Tabl� 1 1 1 -3 . ALSD Subsy s t em Par � Number s 

Pig . No. I 
I I I- l No.enc lature Ef f ect ivi ty 

Part I dent i f i c a t i on 
Par t Numbe< Qt y / Un i t  I Mfg. ·� 1 I Container for ALSD F l . , Tr .  1 , 2 I 4 67A8 0 5 0003 -009 1 MMC ! 

3 I ALSD-Fligbt Unit F l .  4 67A8060000- 0 6 9  1 OC--4 
ALSD-Traini1.1g Unit Tr .  1 4 6 7A804 5 0u0-009 1 toC I 
ALSD-Training Unit Tr .  2 4 67A8 060000- 059  1 tote J 

Cells Fl . P.M 5 Spec ia 1 1 6  YEC 
Silvercel Fi ll . Kit F l .  1 13 1 0  1 YEC 

Battery , ALSD Train. Tr .  1 ,  2 PS94 03 00D0 1 4 -00 1  1 ! Y EC  . 

Cel ls Tr .  1 ,  2 HR 5 Sp ec ia 1 1 6  I YEC I 
Silverc al Fil l .  Kit Tr .  1 ,  2 1 1 294 1 ! YEC 

I - --r- l 
H 8 Tber aq, l  Sbroud Fl . l 4 67A8050029-009 1 

l 
.M1l:: 
IDi: ::1 Tr • 1 ' 2 -04 9 

� ---· -1- ---+-� 

w 9 - 10 Power bead , Flight Fl . PS� 5 5000002-007 
Power bead , Train. Tr .  1 ,  2 - 00 5  

I I -� 
6 Tber•al �Jard I Tr .  2 4 67A805003 0- 1 1 9  

Fl . -08 9 

1 
l 

B/D 
B/D 

1 .Mil: 
r---9---J-Insula tion (Tber u l )  

Tr .  1 -009 
Fl . , Tl· . 1 ,  2 4 67A8 04 0000-00 1 

1 �)Ilk:: 
' -2-�--- � -

' 
Reta iner Fl . , Tr .  1 ,  2 4 67A8 04 0000-023 � - - -� --=-riOK: 

- Sbield , Connector P l . , Tr . ' l , 2 1 206 2-94 r l I BID 

n r uandie & sw .  Ac tua tor 1 Fl . , Tr .  � 1 4 67Aso5o013-099 / 1 -�l ��.co-· Tr .  1 -009 I 1 Mll: ' - ---

Abbrev. Notes : KMC - Martin Mar ietta Cor por a t ion 

B/D • Black & Decker Mf g . Co. 

YBC • Yar dney Electr ic Cor porat ion 

ADL • A .  D. Litt le Inc . 

Fl . - A l l  F l i g h t  Un i t s  

� .  1 • Tr a i n i ng Un i t  S / N  0 0 1 , � t c . 

C/L - C h ic a g o  l� tr obe 
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Table III- 3. 

Nomenc lature 

Wrench 

Bore S tems 

.Adapter 

Rack .Assembly 

Treadle Assemb ly 

Lock Pin Assembly 
(with attached camloc )  

Lock Pin Assembly 

K1 t ,  Accessory Details 
Core Stem (PS 6 001000?.2-00� ) 
Core S tem (PS 6 00100022-007) 
Core Bit (PS 6 00100023-011) 
Core S tem Cdps & Retainer 

Lanyard , Power Head 

* Yel low Band 

ALSD Su bsy&tem Part Numbers ( Cont . )  

Effectivi ty 

F l , , Tr , 2 
Tr . 1 

F l .  
(PD 6 0 0 0  18 9- 00 3) 
(PD 6 0 00 18 9- 001) 
(PD 6 000 1 8 9- 00 1) 

Tr. 2 
(PD 6000 18 9- 00 3) 
(PD 6 000 18 9- 00 1) 
(PD 6 0 00 18 9- 00 1) 

Tr. 1 

-

F l. 1 Tr .  2 

F l .  
Tr . 2 
Tr . 1 

F l . , Tr . 2 
Tr . 1 

F l . , Tr . 2 
Tr ,  1 
F l . , Tr . 1 ,  2 

F l . , Tr. 2 

F l . • Tr .  2 

Tr. 1 

F l . , Tr, 2 

· · - ------

P a r t  Icent i f ica c i on 
Pa rt Nu mb e r  

46 7A8 06 0 0 1 0- 0 0 9  
4 6  7A8 05001 -+- 0 0 9  

___ Q t y  /_l:�i t T�- �-{= 
2 
1 

� 1:-1!-K -+-� --l 
PD 6 000 18 9- 00 3  5 
46 7A8 0 6 0 008- 0 0 1 *  5 I ADi 
46 7A8060001- 0 0 9  1 ADI 
46 7A8 06 0 0 0 1- 0 3 9 *  1 ADl 
PD 6 000 1 8 9- 0 0 3  5 ADl 
46 7A80 6 0008- 0 0 1 *  ') A.Dl 
46 7A806 0001- 0 2 9  1 ADI 
4 6 7A806 0001- 0 4 9 *  1 ADI 
46 7A804 5 001- 0 0 1  l 0 MMC 

- 00 9  2 MMC 
-

46 7A8 060002- 0 0 9  1 MMC 
46 7A8 04 5 006- 0 0 9  1 I MMC 

--

<-t6 7A8 0 6 00 06- 2 29 1 MMC 
- 2 1 9  1 MMC 

46 7A8 045 006- 0 0 9  1 MMC 
46 7A8 06 0005- 0 3 9  1 MMC 
46 7A8 04 j 0 0 5- 00 9  1 I ;..- w • � .LJ. i\...... 

. � - =-==*'-·== 
l -i 

1 46 7A8 05 00 1 5- 0 6 9  1 I HMC I I 
- 0 5 9  l l :1MC 

- .d I I 
46 7A8 0500G9- 0 2 9  2 I �1C I 
4 6  7A...'W6 0 0 00- 0 7 9  1 I MMC 
4b 7A8 0t· )00 9- 0 0 1  5 c ' l  I u 
4 6 7A8C6 v009- 0 0 3  1 C;' L  
46 7A8 05 000 0- C l l  l I C, L 
46 7A806 000 3- 0 2 9  l I MMC I I - 0 3 9  l M..�C 
46 7A8 06 0 0 0 3- 0 0 9--+ 1 -+ MMC 

- 0 1 9  !. �L 
---- - · - - - - -

46 7A8 060004- 0 1 9  : i Ml-!C 
I 

- I  
I 
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IV. ALSD GROUND S UPPOR T EQUIPMENT DESCRIPTIO� 

1 .  0 PR FSSURIZA TION UNIT (Ref. Fig. IV- 1) 

1.  1 General - The pressurization unit is used to verify seal integrity and proper 
pressure relief valve operation of the battery and power head. During test, the battery, 
or power head, is pressurized to gauge pressures of 5 to 15  psig respect1ve1y to verify 
relief valve ' 'cracking" pressures . This operation is followed by static leakage tests of 
both units . The nitrogen pressurizing gas is furnished as GFE for the teE>ter. 

1 .  2 Construction - The components and pneumatic plumbing are installed within a 
metal enclosure containing a front panel for access to the controls aud meters . Major 
elements comprising the pressurization unit include: 

1 )  Supply Valve - controls entrance of nitrogen gas to pressurization unit from 
the external source. 

2) Relief Valve (125 psig) - prevents over-pressurization of tester. 

3) Regulator Valve - regulates gas pressure from source (150 psig max. ) to 
operating pressu::-e (0 to 30 psig-) . 

4) Bleed Valve - depressurizes system prior to disconnect of units under test. 

5) Low Pressure Rel!ef Valve Control - connects l�'w pressure relief valve 
(6 psig) to pressurization loop to prevent over-pressurtzatior. of battery. 

6) Low Pressure Relief Valve (6 psig) - preven�s over-pressurization of battery. 

7) Relief Valve (28 psig) - prevents over-pressurization of power head. 

8) Isolation Valve - isolates unit under test from pressure source during leakage 
rate tests .  

9) Pressure Gauge (0-30 psig) - monitors system pressure . 

10) Manometer - monitors battery case pressure during leakage rate tests . 

11 )  Manometer Isolation Valve - isolates manometer during high pressure tests . 

12) Miscellaneous T- Fittings and Hose - connects output of pressurizatior. unit 
to power ilaad or battery. 

During pressurization test.s , a standard 2000 psig nitrogen bottle with regulator 
is connected to the inlet of the pressurization unit. The relief valve of the unit under test 
(power head or battery) is removed and installed in a T-fttting, and the T-fttttng is in­
stalled in the untt. An outlet hose is connected between the pressurization unit and the 
inlet side of the T-fitting. Pressure is applied to the system and the cracking pressure 
of the relief vahe under test is verified. The system pressure is then reduced below the 
relief valve cracking pressure, the system isolation valve is closed, and a seal leakage 
test performed. 
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2 .  n BA TTErlY CHAR GING UNIT (Ref. Fig. IV-3)  

2 .  1 General - The battery charging unit is used to support the flight battery activa-
t ion and test requirements during prelaunch checkout of the A LSD, and to provide a multiple 
recharge capab111ty for training unit batteries . E lectrolyte for both the flight and training 
batteries is shipped separately to the required location. During the ac tivation process, a 
pre-measured quantity of electrolyte is transferred from a plastic storage bottle to each 
cell through the cell  vent valve boss as 1 llustrated in Figure IV-2 .  The fl ight and training 
batteries are both dry-charged. Addition of the electrolyte, followed by a six-hour soak 
period, results in a fully charged battery . 

2 .  2 Constr•1ct1on - The battery charging unit consists of a Yardney Electric Corpor­
ation SILVERC E L  Charger, Model VC 24- 10,  and a battery adapter unit as illustrated in 
Figure IV- 3 .  The VC 24- 10 unit, which operates from a 1 0o to 120 VAC, 60 cps single 
phase power source, is capable of charging any number of silver-zinc eells from l to 24, 
at any charging rate up to 10 amperes . For ALSD operation the t:nit is operated in the 
16-cell mode. 

The charger consists of a lower panel assembly containing a power supply and 
variable transformer, and an upper panel assembly containing a cell selector switch, 
ammeter, voltage cutoff meter and charging circuit. 

The power supply consists of a transformer and a full wave selenium rectifier 
circuit. A variable transformer is used in the AC input circuit for fine control of the 
DC output. The ammeter on the upper panel assembly has a dual scale and selector 
switch for use on a 1 or 10 ampere operating range. 

Charge termination is controlled by a voltage cutoff meter which interrupts the 
charging power when the battery terminal voltage attains its predetermined level . In con­
junction with the cutoff meter, the cell selector switch must be set to the 16-cell position 
for the ALSO battery. The selector switch inserts an appropriate multiplier resistance 
in series with the cutoff meter, which assures termination of charge at the proper battery 
"end" voltage. 

If a failure of the AC voltage occurs , the battery automatically resumes charging 
when power is restored. Since the cutoff circuit is of the relay type, a reset circuit with 
a panel-mounted push-button switch is provided to en�ure convenient recycling of the 
battery in the event that li power line .surge activates the cutoff meter prematurely. Pilot 
lights on the upper panel assembly indicate whether the battery is "on charge" or "off 
charge" .  

The adapter unit consists of a small chassis for mechanically restraining the ALSO 
battery during the charging process. The unit also contains a battery mating electrical 
connector, a charging cable for routing the electrical power from the VC 24-10 charger 
to the battery, and a lock for depressing the battery mtcroswitch during the charging 
process. 

3. 0 BATTERY FILLING KIT (Ref. Fig. IV-4) 

3. 1 General - The battery filling kit contains the electrolyte and tool• required for 
activating the sixteen cella of a complete battery assembly. 
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3. 2 Kit Contents - The battery fllling kits contain the following items : 

gty. Per Kit 

1 

Nomenclature 

Chipboard Box per YEC 1008,  consisting of 24 compart­
ments (6 x 4), each compartment 1- 1/4 x 2-7/8 inches high 

1 8  

2 

1 8  

1 Pair 

1/4 Oz. 

5 

1 Set 

3 

1 oz. polyethylene bottles with caps containing 1 7  cc of 
40� KOH electrolyte (21 cc 42% KOH for training batteries) 
( 2 •par••> 
Filler c8-� for 1 oz. bottle, special YEC P/N 1 0312- 1 
Vent Cleaners 

Tweezers 

Absorbent Cotton 

Cell Screw Valve Assembly Spares , YEC P/N 109�4 

Operating Instructions 

Electrolyte Trap Assembly (1 spare), YEC P/N U801 
(Flight batteries only) 

4. 0 GSE PAR T  NUMBERS AND WEIGHT 

A d�ltneat1on of the major part numbers required for field level operations and 
maintenance Is tabulat.ed In Table IV-1 .  

Figure No. 

IV-1 

IV-3 

IV-4 

" 

TABLE IV-1 .  GSE PAR T NUMBERS AND WEIGHT 

Weight Part Identification 
-· 

Nomenclature (Ibs.) Part Number Mfg. 
-

Pressurization Unit, ALSD 63 467 A8090000-009 MMC 

Battery Chargutg Unit 110 467 A8080000-009 MMC 

Stlvercel Ftlltnc Kit (Fllght 1 1 1310 YEC 

" " " (Trng. 1 1 1294 YEC 
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V, LUNAF SURFACE OPERATING INSTRUCTIONS AND PROCEDURES 

1 ,  0 GE!'."ERAL 

The fol l owing paragraphs dcscribe the procedure s for ALSD removal 
from the pal let of ALSEP subpackage number two 1 subsequent deployment 
procedure s ; and speci fic astronaut tasks . Procedure s are presented 
for dril l assembly employing the MESA SRC table and the ALHT carrier . 
Conti�cncy instructions are provided in Table V- 1 .  

2 .  0 HOLE BORING - TWO HOLES FOR HEAT FLa-1 EXPERIMENT PROBES ; HOLE 
CORING - ONE HOLE FOR CORE SAMPLE 

2. 1 Primary Method 

The ALSD is dep loyed utilizing the ALHT carrier located at the 
HFE sit� (301 SE of the Central Station) . 

2, 1 . 1 Hole Boring 

1) Remove the ALSD from the pallet in ALSEP subpackage No, 2 
(Fig�re II- 3) using the following p rocedure : 

a) Remove ALSEP ball detent pin . 
b) Push AL�D assembly forward to disengage top horizontal 

�upport pin on pallet from receptacle in treadle .  

c) Orient ALSD to a near vertical pos ition ,  Pu ll straight 
up on ALSD carry handle to disengage two pallet vertical 
support pins from ALSD battery receptacle s .  

!!Q!!: Unles s the ALSD is pulled upward in a near verti­
cal orientation, the two support pins wi l l  bind in the 
battery receptacles ,  making removal difficu lt and result­
ing in possible damage to the battery cas ing. 

CAIJTION: After removal of the ALSD from the subpackage 
and prior to dri l l  deployment , i f  temporary (30 minutes 
or longer) storage on the lunar surface is required , 
the ALSD shal l be placed on the surface with the battery 
end dpwn and the battery oriented toward the sun. 
Ensure that the tattery in not shaded by the bore stems 
or treadle , Do not place the ALSD package in the shadow 
of the LM or other shaded area • 

V- 1 
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2) Remove the ALHT carr ier (Figure V- 1 )  from AI.SEP subpackage 
No . 2 .  

3 )  P l ace deployed ALHT carrier on su r face near MESA. 

4) Remove SRC No . l from MESA s towagP. and p 1.ace on SRC tab le 
(Figure V- 2) 

5) Open SRC (Figures V- 3 and V-4) . 

6) Remove core s tems from SRC and p lace i :-�  ALHTC sar.1p le bag . * 
P lace s tem wi th b i t  in bag wi th b i t  end u p .  

7) Remove c ore s te m  cap re tainer as semb l i e s  and c l ip onto side 
of samp l e  bag at special pocket ar ea, C lip so that: cap 
as semb l i e s  are in the sa�lc hag. 

8) NASA opt i on :  Remove addi t i onal ALSD wrencll from ME SA stowage 
and p lace in ALHTC sample bag . 

9) Transport ALSD (Figure v . .  s) and place on surfa�P- adjacent to 
ALHTC (Figure V- 6) . 

10) Transport ALSD and ALHTC to HFE s i te (301 SE of Central 
Station) and p lace both on su r face . 

11)  Li ft ALSD by carrying handle wi th left hand and p lace ALSD 

1 2) 

on ALHTC so that ALHTC pin (SEB 39101529 Rev . C) engages hole 
in treadle  s tability block. * Place treadle on ALHTC so that 
tread le velcro can readily engage velcro c lipped to ALHTC 
handle (SEB 39100709- 002) . 

Hold left side of ALSD steady wi th left hand . Pu l l  treadle 
velcro tab with right hand (Figure V- 7) and engage treadle 
velcro s trap with velcro on ALHTC handle . ALSD orientation 
on ALHTC is depicted in Figure V-8 . * 

1 3) S teady ALSD with le ft hand , Depress drill actuator switr� 
with right index finger (Figure V- 9) . Check for power head 
operation by observing spindle rotation .  

14) Hold ALSD steady with right hand . Remove bore s tem cover 
re tention pin by pulling ring vertically (Figure V- 10) . 
(Pin No. 1) . 

* Contingency Ins truction 
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15) Hold ALSD s teady with r igh t hand . Remove rack support pin  
� Y  pu l l i ng r ing hor izontally and sharp ly to  the lef �  
(Fig'ure V- 11) .  (Pin No . 2) . 

16) Rotate rack camloc 90° counterclockwise (Figure V-12) . 
Re lease camloc bu t do not rotate bracke t .  (Pin No . 3) . 

1 7) Ho ld ALSD s teady with left hand . Rotate battery camloc 
90° coun terclockwise (Figure V- 1 3) . Re lease camloc and 
l i ft ver tically . Remove camloc and rack support Pin Nv . 2 
by pul ling re lease lanyard ring horizontal ly and sharply to 
the righ t  (Figure V-- 14) . (l'in No . 4) . 

18) S te aJy AL S D  with left hand . P lace middle fingers of right 
hand against leg #1 between stowage clip and leg foot pad 
(Figure V-15) . Push leg 0ut of c l ip with f ingers . Catch 
leg in left hand as it unfolds ou twar d .  

1 9) Grasp leg foot pad with right hand . S teady ALSD with left 
hand. Extend leg by pul ling on pad . Check color coding 

20) 

as leg approaches locked position. Ful ly extend leg to 
locked position (Figur� V- 16) . Verify locked position by 
gently pu lli.ng and pushing leg . Re lease leg to ;;>ermit ful l  
outward d.ep loyment . 

S teady ALSD wi th left hand . Grasp leg #2 foot pad with 
right  hand . Extend leg by pul ling on pad . Check color 
coding as leg approaches locked position. Ful ly extenci 
leg to locked position (Figure V- 1 7) .  Ver! fy locked 
position by gently pul ling and pushing leg . 

21) Rotate rack away from treadle several inches by pushing 
horizontally on right side of rack. 

22) Remove handle and switch actuator assembly from stowage 
clips (Figure V-18) . 

23) Grasp handle in righ t hand and fit handle fixed lock p in 
into battery receptacle (Figure V- 19) . MAKE CERtAIN PIN IS 
� ENGAGED. 

24) Pu ll upward on handle with left hand making certain upper 
fixed pin remains fully engaged into the receptacle (Figure 
V- 20) . S lap the bottom of the handle inward. Spring­
loaded pin will engage and lock into lower receptacle, .!.!1-
sure that handle �s securely and positively locked in position . * 

* Contingency Instruction 
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25) Rotate rack camloc and bracket upward (away) . 

26) With left hand under upper bore s tem retention bulkhead and 
right hand under lower bore stem retention bu lkhead, lift 
rack vertically from treadle (Figure V-21) . Leg #3 will deploy 
downward . * 

27) With righ t  hand , grasp jaw assembly of wrench. Hold rack in 
vertical posit1 ?n, With left hand grasp No. 3 leg foot pad. 
Extend leg by pulling on pad. Check color coding as leg 
approach�s locked position.  Fully extend leg to locked 
position. Verify locked position by gently pushing and 
pulling the leg . 

28) Rotate rack camloc and bracket fully inward . Place rack on 
surface , 

29) Reset adapter. Push collet in, Depress spring- loaded key 
blocks and thread adapter ful ly into spindle (Figure V-22) .  

30) Steady dril l  with right hand. Remove power head retention 
bracket pin by pulling ring horizontally and sharply to the 
left (Figure V- 23) . (Pin No. 5) . Rotate QCacket (toward) . 

31) Remove power head and battery assembly from treadle by lifting 
on upper part of handle with right hand and siDilltaneously 
li fting on lanyard with left hand (Figure V-24) . *  Life verti­
cally and IDDV'e horizontally to right slightly • 

32) Place power head and battery assembly on surfac•� adjacent 
to rack (Figure V-25) . 

33) With lanyard, lift power head and battery assembly. Cradle 
or hold assembly under right a� 

34) Lift rack with left hand. Orient so that leg #3 1s away from 
body to eliminate trip hazard. 

35) Transport rack and power head assembly to first HPE probe 
site. 16. SW of Hll site. 

36) Place rack and power head oa. surface. 

37) ReSDDVe bore stem cover (Figure V-26) • 

* Contiugeacy Instruction 
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38) Discard cover, making certain that it  is at least six feet 
from heat flow probe hole. 

39) Pul l  bore stem retention strap release tab (Figure V-27) . 

40) Select one of the two bore stems with drill hit attached 
(Figure V- 28) . These s tems are identified by an orange 
strfpe on inside of male taper. One is always stowed in 
the upper left position and the other in the upper right 
position. * 

41) Select a standard stem and fit to the eelected bit st� 

42) Fit this  double stem section to the power head adapter with 
the power head assembly on the surface (Figure V- 29) . Firmly 
engage these stems . Lean on and push stems while rotating 
them clockwise into the adapter. 

43) With lanyard, lift power head assembly from surface . De 
not lift with stems. Rotate as11embly and place drill bit 
into surface . 

44) 

45) 

46) 

47) 

Remove thermal shroud by pulling release ring (Figure V-30) . 
Discard shroud. Ensure that it i s  at least 6 feet from heat 
flow probe hole . 

CAIJTION: If, after removal of thermal shroud, ALSD operations 
are delayed for more than 30 miDUtes and the sun angle is less 
than 22• above the horizon, the shroud shall be replaced 
until resumption of drill operation. 

Cl!.eck verticality of bore stems (stems to be within 15• of 
vertical) .  
EDI'lrgize power head by pushing inward on both handles .  Drill 
to lower handle height limit . 

Re lease adapter by rotating power head 90• counterclockwise 
and then rotate clockwise 90• to the normal drilling position. 
Energize power head for a few seconds and simu ltaneously lift 
power head vertically . If the adapter does not release after 
first attempt , repeat procedure up to three times. * Figure 
V-31 depicts adapter in driving mode. This is position prior 
to rotating power head 90• counterclockwis� . Figure V-32 
depicts adapter configuration after 90• counterclockwise 
rotation. Spring- loaded key blocks are released . After 

* Contingeucy Iutruction 
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adapter re lea se, de- ener gize power head prior to m oving dr i l l  
horizontal ly from stem to prec lude c ontact of rotating 
retention clips and adapter w:f.th suit. Figure V- 33 depict s  
adapter in r e le ase m ode , Figure V- 34 depicts stem release . 

48) R eset adapt er, Th i s  may be accomp lished in e ither of the 
fol lowing ways : 

a) P lacl p ower head on s urface. Reset collet by pushing 
it into adapter w ith palm of hand (Figure V- 36) , 
Depr e s s  key b lock springs w ith thumb and index finger . 
R ethread adapter int o spindle (Figure V- 3 7 ) .  

b) Hold power hea� with left hand and push col let in 
w ith palm of right hand (Figure V- 38) . Depre s s  key 
block &prings with thumb and index finger . Rethread 
adapter into spindle . (Figures V- 39 and V-40) . Power 
head may be he ld vert ically or horizontally. 

49) I f  adapter w&s reset whi le holding power head in hand,  p lace 
power head on surface upon completion of task. Fit a standard 
bore stem to stem protruding from surface (Figure V-41) . 

50) Fit power head adapter to this bore stem (�'igure V-42) . 

51) Sequentially drive bore s tems unt i l  first six are emplaced , 
52) Emplace heat flow probe in accordance with procedure s , 

53) Lift power head assembly and place under right arm. 

54) Lift rack with left hand. 

55) Proceed directly to second heat flow probe site (16' E of 
HFE site) . 

56) Follow � procedures for the boring of the 2nd heat flow 
probe hole as for the first. Glll bore stems have now been 
emplaced. ) 

57) Emplace heat flow probe • 

V-6 .. 
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2. 1 . 2 Hole Coring 

1 )  Remove adap ter from power head spindle using any of the 
fol lowing procedures : 

a) with power head on surface,  grasp adapter and rota te 
counterc lockwi se unt i l  free of spindle (Figure V-43) . 

b) With power head on surface , insert s lotted end of wrench 
into adapter (Figure V-44) . Rotate wrench until s lot s 
engage mating key in adap ter . Grasping wrench oy jaws , 
rotate counterclockwise until adapter i s  free of spindle .  

c)  H�ld power head with eitrer hand . Inaert wrench and 
proceed as in b) above (Figure V- 45) . 

d) When ALHTC is brought to coring s ite , use treadle as 
a working p latform to perform removal task per a) and 
b) above . 

2) Discard adapter, making cer tain that it is at least 6 feet 
from the heat flow probe . 

3) Re turn to the HFE s i te. Transport ALHTC to a position be­
tween 6 and 9 feet eas t of the 2nd he�t flow probe. Avoid 
cable from HFE s ite to probe. 

4) Return to 2nd heat flow probe site. Pick up rack and power 
head. Transp ort them to ALHTC location (Figure V-46) . Make 
cer tain all equipment is greater than 6 feet from 2nd heat 
flow probe . While in vicinity of heat flow probe , be careful 
not to contact probe or cable. 

5) Disengage treadle ve lcro from ALHTC arm velcro. Fold velcro, 
engage and place on treadle . 

6) Remove treadle from ALHTC , rotate power head retention bracket 
to c losed posi tion, D�op treadle on surface in desired coring 
spot . 

7) Remove wrench from rack and stow on ALHrC. * 

8) Remove core s tem with bit from ALBTC sample bag. 

9) Remove another core stem and couple to bit a Lem. * Bring stems 
together such that initial contact is at an approximate 45• 

* Contingency Ins truction 
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' . . 

ang le .  Rotate into ali gnment and gently engage thread s .  
Gently rotate unt i l  threads are fu l ly engaged . 

1 0) Thread thi s  douLle core s tem section into p owe r  head spind l e  
(Figures V- 4 7  and V-48 ) .  * Use same technique as for cou p l ing 
co:-e s tems . 

1 1 )  L i f t  and rotate p ower head as&embl y .  P lace core b i t  into 
treadle p j. l ot whi l e  rotating power head c l ockwi se unt i l  b i t  
drop s  through lock. * 

1 2) P lace a foot on treadl e tv s tabi lize i t .  ��ke certain 
�readl e  is reasonably leve l .  Check ver t i cali ty o f  core 
s tems . Energize power head.  Dri ll to lower handle heigh t  
li mi t  (Figure V-49) . 

1 3) Keeping foot on treadle , rotate power head �ounterc lockwise 
one and one-hal f  turns and li ft to disengage power head from 
core s tem. * 

14) Place power head on sur face . 
15) Remove two more core stems from sample bag and couple . 

16) Thread thi s  doub le core s tem section into stem protruding 
from surface (Figure V- 50) . 

1 7) Lift power head and fit to core stem. Initial contac t to 
be about 45° . Rotate to vertical and gently rotate clockwi se 
to engage threads . Continue rotating clockwise unti l threads 
are fully engaged (abou t 1-1/ 2 turns) * (Figure V- 51) . 

18) Repeat procedures 1 2) through 1 7) . Dri l l  to lower handle 
operating limi t  (Figure V- S la) . 

19) 

20) 

Rotate power head clockwise and then lift and continue rotating 
power head clockwi se . When handle is approximately at waist 
height, shift hands to under side of handle (Figure V- 5 2) . 
Continue rotating power head clockwise and l1 fting until two 
stems clear treadle pilot. Use vi sual cues on stems as 

• 

described in Chapter III. Do not energize power head unless 
retraction ��nnot accomplished �ally, During this eveut 
keep treadle flat on surface . 

Remove wrench from ALHTC . Place foot on treadle. Engage 
wrench on first stem below power head (Figure V-53) . Hold 

* Contingency Instruction 
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wrench in one hand and rotate power head counterclockwise 
1-l/ 2 turn<. and li ft vertically free of core s tem. Place 
power head on surface , Reb.lrn wrench to ALHTC or t.readle 
handle . 

21) Remove core stt!m cap retainer assembly containing eight caps 
from ALHTC. Caps come off square end of retainer assembly . 
�p the open core stem (Figure V-54) . Reb.lrn cap retainer 
assembly to ALHTC. 

22) Remove wrench from ALHTC, Place foot on treadle. � 
�ain treadle is flat on surflt,ce , Rotate top core stem 
counterclockwise one-quarter b.lrn to loo�en joint (Figure 
V-55) . 

23) Rotate core stem string clockwise . It may be necessary tu 
use wrench to loosen treadle lock . Cuntirue rotating core 
stem string cl�kwi se and simultaneously lift vertically until 
another stem is withdrawn, 

24) With wrench rotate second stem from top counterclockwise one­
quarter turn to loosen joint. 

2�) Repeat steps 23) and 24) until last s tem joint is loosened . 
Replace wrench on ALHTC, Remove first set of core stem caps 
(7 remaining) .  

26) Completely withdraw core stem string (Figure V-56) . Cap 
core s tem bit (Figure V-57) . 

27) J..ean core stem string against ALHTC or rack with bit end on 
surface (Figure V-58) . 

28) Separate stems one at a time (Figure V-59) . Cap ends in se­
quence (Figure V-60) . After first four stems are capped un 
both ends • remove second c�re stem cap retainer assembly 
from AI..H'lC. It contains only four caps and has a number 2 
cut into the tapered end. Pta.:e capped atema in ALHTC sample 
bag (Figure V-61) as they are capped. 

29) Make certain all items to be left at core site are at least 
6 feet from the heat flow probe. 

30) Return to LM aDd place capped core stems in a Sample Return 
Contaiut.:.:-, 

V-51 
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2, 2 Firat Alternate Method 

LM. 
The ALSD is deployed from the ALHT carrier in the vicinity of the 

2. 2. 1 Hole Boring 

1) Remove the ALSD and the ALHT carrier from ALSEP subpackage 
No. 2 and place on surface adjacent to the MESA. 

2) Perform tasks 11.) through 28) of 2 . 1 . 1 .  

3) Remove and discard bore s tem cover.  

4) Pu l l  bore s tem retention strap release tab . 

5) Reset adapter . 

6) Withdraw drill bit bore s tem located i� upper right position 
in rack. 

7) Withdraw standard bore stem directly below s tem withdrawn 
in 6) . 

8) Couple these s tems (Figure V-62) and fit to adapter. 
(Figure V- 63) . Fit snugly . Push stems forcibly into 
adapter while rotating stems clockwise. 

9) Remove power head retention bracket pin. 

10) Remove power head and battery assembly from treadle. 

11) Place pow�r head a� battery assembly on surface adjacent 
to rack (Figure V-64) . 

12) Disengage trea�le velcro from velcro on ALHT carrier handle . 
Rotate power head retention bracket to closed position. 

1 3) Fit treadle to rack by engaging rack piu to treadle receptacle , 
red to red (Figure V-65) .  Carry haudle is paralle l  to rack 
pin. 'Wrap treadle velcro atrap arc)tmd the wrench handle , over­
lapping and meshing the velcr.o strap (Figure V-66) . 

14) Remove SRC No. 1 from MESA stowage receptacle , 

15) Open SRC. 

V- 72 
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' 

16) Remove two standard core stems, .:ouple and plac:e in rack 
over plug in lower right corner of stem holder. Male 
end up. 

1 7) Remove bit core stem and a standard stem, Couple these 
stems and pla.ce over plug in upper right corner of stem 
holder, bit end up. 

18) Remove bore stem in lower left corner of stem holder. 
Couple thi& stem with drill bit bore stem directly above it ,  
Couple firmly by pushing and rotating. Cutting blade of 
bit engaged into slot prevents stem rotation.  

1 9) l<.emove last two core stems from SRC, Couple these stems 
and place over plug in lower left corner o f  stem, male 
end up. Stem orientation is depicted in Figures V-6 7  and 
V-68 . 

20) Remove core stem cap retainer assemblies from the SRC and 
stow on rack as shown in Figures V-6 9 and V- 70. It is 
important that they be stowed on side depicted to preclude 
being inadvertently dislodged by astronaut dudng transport 
of rack. 

21) Grasp power head lanyard in right hand and rack handle (not 
treadle handle) in left hand (Figure V- 71) and proceed to 
first heat flow probe site. Cradle bore stem between thumb 
and index finger to �i�ze power head rotation, to 
stabilize 5 tems and to Y�ep stems away from astronaut' s  
side and helmet. If tr.!Verse distance is rather great, 
double st®k two more bore stems in rack, remove the double 
section from the adapter and place in rack, bit down. Carry 
power head under right arm. {Lanyard carry without stems 
results in power head rotation and presents a trip hazard. ) 

22) Follow procedures 40) through 45) of 2. 1 . 1. 

23) Energize power head (Figure V- 72) . 

24) Follv� procedures 47) through 5 7) of 2. 1. 1.  When selecting 
bore stem to fit protruding stem, choose the one farthest 
from retention strap. 
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Fi� . V- 68 Core StP.m and Sore Stem Or:f..entat ion in Rac k 
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F i g .  V- 70 Core Stem Cap Stowage on Rack 
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2. 2 . 2 �e__s,� 
1) Proceed to c0re site be tween G and 9 feet eas t of second 

heat flow probe . Place r1wk and power head on surface , 

2) Follvw procedures 1) and 2) of 2. 1 . 2 .  

3) Disengage treadle velcro from wrench handle . 

4) Remove treadle from rack, Place velcro strap in s tow 
pos ition for coring . 

5) Drop treadle on surface in desired coring area, 

6) Remove double core s tem section with core bit ,  Thread to 
,ower he�d spindle whi le power head is on surface , 

7) Lift and rotate power head assembly. Place core bit into 
treadle pilot whi le rotating power head clockwise until bit 
drops through l�k. 

8) Place a foot on treadle to stabilize it.  Make certain 
treadle is reasonably level. Check vertically of core 
stems , Energize power head.  Drill to lower handle height 
l imit.  

9) Rotate power head counterclockwise one and one-half turns 
and lift to disengage power head from core stem. 

1 0) Place power head on surface. 

1 1) Remove double core s tem section from rack and thread to 
protruding stems , 

1 2) Li ft power bead and fit to core stem. Initial contact to be 
about 45°. Rotate to vertical and gently rotate clockwise 
to engage threads , Continue rotating clockwis��t until threads 
are fully engaged (about 1-1/ 2 turns) . 

1 3) Repeat procedures 8) through 12) . Dril1 to lower handle 
operating height. 

14) Follow procedures 19) of 2. 1 .  2. 

1 5) Remove wrench from rack by disengaging it from upper flltowage 
clip. Grasp jaws of wrench. Pull outward and upward a:l.uul­
taneoualy. 
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16) Place foot on treadle . Engage wrench on f irs t stem below 
power head . Hold wrench in one hand and rotate powe1 head 
counterc lockwise 1-1/ 2 turns and li ft vertical ly from s te� 
Place power head on surface . � .ow wrePch on rack or treadle 
handle. 

1 7) Remove core stem cap retainer as semb ly containing eigh t  cap s 
from rack. Caps come off square end of retainer assembly .  
Cap th� open core stem. Reb.lrn cap retainer assembly to 
rack. 

18) Remove wrench from rack. Pla.ce foot on �:readle . Make certain 
treadle i s  flat on surface . Rotate top c�re s tem counter­
clockwise one-quarter turn to loos�n j oint . 

1 9) Ro tate core stem s tring clockwise . It �y be nece ssary to 
use wrench to loosen treadle lock . Continue rotating core 
stem s tring clockwise and simultaneously li ft vertically 
until anoth er stem is withdrawn. 

20) With wrench , rotate ae�nd stem from top counterclockwise 
one-quarter turn to loosen j oint .  

21) Repeat s teps 1 9) and 20) until las t  s tem joint is loosened. 
Replace wrench in rack. Remove first set of core stem cap.:: 
(7 remaining) . 

22) Completely withdraw core stem string. Cape core stem bit. 

23) Lean core stem string against rack with bit end on surface . 

24) Separllte stems one at a time. Cap ends in sequence . After 
first four stems are capped on both ends , remove second core 
stem cap retainer from rack. It contains only 4 caps and 
has a number 2 cut into the tapered end. Lean s tems against  
rack (lower support for handle and wrench) as  they are capped. 

25) Make certain all items left  at core eite are 6 feet or more 
frum the heat flow probe. 

26) Pick up and carry capped stems to LM and place in SRC. 
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2 .  3 Second Alt 'rnate Method - Drill  Deployme11t from MESA :>RC Table 

2. 3 . 1 Hole Boring and Hole Coring 

1) Transport the ALSD (Figure V- 5) to the MESA. Figures V- 73 
and V- 74 depict views of t�e MESA. 

2) After properly adjusting SRC table ,  place ALSD on table as 
shown in Figures V- 75, 76 and 77. 

3) Deploy dr i l l  in accordance with procedures 1 3) through 28) 
of 2 . 1 . 1 ,  and 3) through 1 3) of 2. 2 . 1 .  ALSD package may 
rock somewhat on the table because of the interface of 
plugs and tubes at table corners with .A.!..SD s tructure , One 
plug interferes with rack rotation prior to handle instal la­
tion. When deployed , leg #1 may get caught in MESA equipment 
and leg #3 may get caught in table s tructure . If these 
events occur ,  do not pul l  or jerk rack to free legs , as 
this action may disengage l�g locks.  

4) Remove SRC 111 and place on MESA SRC table , 

5) Remove core stems from SRC, couple and stow in racY as 
described in 16) through 19) of 2. 2. 1.  

6) ReiiiOV'e cort> stem cap retainer assemblies and stow c•l..i. rack 
as shown in Figures V-69 and V- 70. 

7) Boring and coring procedures are the same as deFJcribed in 
procedures 21) through 24) of 2. 2. 1  and 1) through 26) 
of 2. 2 .  2. 
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Fig , V- ; 3  MESA 
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Fig . V- 74 MESA (Mockup) 
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Para . 

Re f .  * 

2 . 1 . 1 6)  

2. 1 . 1 1 1 )  

2. 1 , 1 1 2) 

2, 1 , 1 24) 

2, 1. 1 26) 

2. 1. 1 31) 

TABLE V- 1 

c�ntingency Ins tru c t i ons 

Contingency ins true t i on 

Core S tem Re tr ieval - I f  a core s te m  i s  droppe� , engage 
e nd of wrench i n t o  n tcm and li f t  at a l ow ang le , 

_!.i ft ing ALGD .: o  ALHT Carr ier Ol' HESA - D 1 f f ic u l t y  may be 

expe r i e n c e d  in l i ft i ng ALSO package h i gh e nough to p l ac e  

ALHT c ar r ier or MESA t ab l e .  Th i s i s  a l l e " i. a t ed b y  sw ing­
ing package w i t h  l e f t  h and and c a t c h i ng b a t t e r y  end o f  
pac kage w i t h  t h e  r i ght hand , 

ALHT Carr ier St ab i l i ty - If ALSO i s  s t ab l e on ALHT b ut 
the ALHT carr ier is  un� t ab le , pre s s  d own on ALSD suc h 

that the apex leg o f  the ALHT c a�r ier pene trates tr.e 
s ur face s u f f ic ien t l y  to provide s � ab i l i t y .  

Hand le Engagement - If hand le fa i l s  t o  lock proper ly  into 
battery , check al ignment of  hand le , and ensure that hand le 
is free from inter ferenc e ,  Ensure that f ixed p in is fu l l v 
engaged in hole by pul l ing on end o f  hand le ad jac ent t o  
f ixed pin.  If  lower lock pin will  not  depr e s s  proper l y ,  
hold hand le in pos i t ion wi th left hand and aga in s lap 
lower er•d of hand le toward bat ter y  with r i ght hand , 

Rack/Treac! le Sep&ration - If experience d i fficu lty,  grasp 
rack in area where rack support legs converge . Pu l l  rack 
up while  holding t t·eadle assemb ly down on ALHT carr ier or 
MESA with free hand , 

Power Head/Tread le S eparation - A � ight t i t  �f �he power 
head in th!' power head suppcrt bracket may cause d i f f i ­
culty i n  removal frO!'l the tread l e .  Ir. tt- · s  instance , 
grasp bore s t e� near spind le with left hand and pre s s  
down on tread le with thumb . When the power head breaks 
loose from the ��acket , bring power head leve l with right 
hand and l i ft ver t ically c lear of tread l e .  
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Para. 
Re f .  * 

2 . 1 . 1  40) 

2 . 1 . 1 4 7) 

2 . 1 .  l 7) 

:l. l . 2 9) 

2. 1 .  2 10) 

2. 1 .  2 11) 

TAHLE V - 1  (Con t . ) 

�on t i ngcncy I n � t nt c t i on 

B o :  ' S tem R0 tr ieval - If a t .re s teru i..s droppe d ,  e ngage 
enc of wrench in�o s tem and l i f t  at a tow ang l e . 

Ad�p ter Re lease -
(a) Rotate oowe r nead 90° cou n tercloc kwise and sir.u l taneou s ly 

energ i z e  power h�ad . De-energ i ze and rota te 90° to normal 
d: i l ling pos i ti oD .  Energ iz e f or a few se� �nd s  and l i f t  
\"er ti ca l ly .  
(b ) Wi thd�l!.JJ bore s tem, wi t.h or ;d thou t power , to p o s i t�_on 
such that bore s tem engag hg adap ter can te g rasped by 
hand . Hold pO';;.::r head and rotate s tem 90° c lockwise 
(�igure V- 35) or hold � tern and rotate power head 90° 
coonterc lock,.li s e .  J�e turn power head to normal dri l l'.ng 
pos i tion. Drive bore s tf' !!IS to J ower handle opera ti r.g 
he ight . Pull pm.:er h e a:i \· e r tical ly fror . s tem. 

���ch Re =rieval - I f  the wrench t s  dropped , engage end 

of nand if� into a dou 0 l e  c ore s tem se c ti on and 1 i. f t  at a 
low ang le . 

Coupl ing of Core S tem1 - �1r ing coupling of the male and 
female ends , proper axial alignment i s  impor tant to prevent 
�inding . If h ig� torques are encountered duriP � coupl ing , 

ou b le check �.ial aligTh 2nt . If binding i s  severe , 
separate sections by pu l ling and rocking , and re- coup l e .  

Cor.:!� S tem Cotlpling to Power He1!2 - If di fficul ty is en­
c :xmterf:d ".lhcn coupling the core s tem assen.oly l.nt"o �he 
power head spind le , hold the core stem assembly c loser to 
the bit tnd . S lowly move th� core s te m  abou t a poir t unt � l  
a reductioll in torqu.: i � i t>  b:,  indicadng proper �o.al 
alignment. If dif fir.u l '· :,· :. s s t i l l  en� J ntere d ,  s tand at 
the bit end of the core stem asserrL.y .1nJ rP.peat aoove 
procedure, 

Tr�adle Loek - If cor£ ��t hangs up &a it pass�s by the 
treadle loek, hold pr-wer head s teady and rota te tred.dle 
assembly counto!rcl..>ckwise wi th foot . If core j tem turns 
1 n  spinGle, use the WTe� to prevent the core s tem from 
turning a..ld repeat above pro1!'i!d·;re . 
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Re f. * 

2. 1 . 2 1 3) 

2. 1 .  2 1 7) 

TABLL V- 1 (Cent . )  

Contingency Instruction 

l'ow-er·��ad}Core S� Decou:r1 i.Eil. • Th e  power head spin­
d 1 e  may tena to cling to tht lll&le er.d o t  t.;.1e con. s tem 
afl:er the mating th reads have sepa�:ated due to vertical 
!::lsaligruoont .  removal is assured wi thoo t difficu 1 t:y by 
c ·"ad ling the h�ndle asse'llbly between the thu:n1s and fore­
fingers and : i ftlng up and 1-ul ling s li �htly forwa.!'d , 
When the vertical alignment point is  re�cl1ed , th� power 
oead wi l l  easi ly lift: off of t:he cc-.re e tam. 

� S teuy'Power Head Coup.!.i!J& - Coupling of the power 
head to a core s tem can be expedited uy holding the ��er 
head t>pindlc approximately 45 degrees t:o the core 3 tem, 
l i fting it o·' tO the a.ale end \Jf the core s tem at thi s 
angle , and bring ing the powet ; ,ead ··ertical until the 
spindle bottoms ru t  on t'. �  cor e stem threads .  Hold  this 
aligUIOOnt ·.m i le ;::. rning the J>f)Yer head unti l full thread 
engagr"JY.r.t is achit ved.  

NOTES : 

l.  At.SD drilling Lid cc·r1.�g operations shall be accom­
plished as au.� as possible after ALSD removal from 
ALSEP subpacl<A�• #2 palle :: 

2. Dri tUng descent: rate varies with su!>surface u.ater1 Jll . 
LO'-: den3itj II&terials (pum..ce , conglomer1lte ,  ,,.tc. ) 
require 4 to 6 pounds axial fCJree whereas hie,h density 
ma terial {basal � ,  acoria, etc . ) require 10 to 15 
pounda axial force. If drill string jamming begiaa 
to ocaur (dete-:ted :..y increaaing torque forces) , 
drilling descent rate ahould be r�duced by a corres­
ponding redu�tion f)f uial fo,.ce. If aevere j&JIIIIing 
of the drill etring iaJ encountered, an upward for� 
should be &p,llhd to tb• dril l handle unti!. torque 
forces return to normal. Drilliog can then be re­
au•d. 
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3. 0 S PEC IAL TRAINING INSTRUCTIONS 

1. 1 Lunar Gravity S imulat ion 

Operat ing procedures may be performed with  the sub j ec t  and power 
head /bat tery assembly c ounterbalanced to l /6-G as d i rec ted by training 
personne l .  It is rec ommended that all  ALSD bore s tem emplac ement 
exerc ise s be perf01 med with the power head/battery assemb ly count er­
balanced to 1/6-G we ight (approximat� ly 3 pounds}  to prec lude exc e s s ive 
loading and pos s ib le fai lure of bore s tem taper joints . 

3. 2 Training Unit Bore � 
The ALSD training unit  bore stems are reusable  i f  reasonab le c are 

is exerc ised during removal o f  the bore stem str ing from the lunar s ur face 
s imul at ion mode l .  The bore stem str ing may norma l ly b e  removed a s  a 
c omplete as semb ly from the lunar model  by manual ly rotat ing the protruding 
s tem sec t ions in a c ounterclockwise d irec tion wh ile s imultaneous ly ex­
erting an upward forc e .  A T-handle r etrieval rod , threaded to inter face 
with the aluminum nut (7/16-14 UNC- 2B) epoxied in the lower t ip section , 
should b e  employed to ensure c omplete bore stem str ing recovery in the 
event of a subsurfac e  taper j oint separat ion dur ing the re<'oval proc e s s . 

The taper j oints of a rec overed bore stem string are usually mated 
too t ightly for manua l  separation as a result of the rotary--percuss ive 
force s  appl ied by the power head . The taper j oints can be mechan ica l l y  
separated using a spec ially design separat ion too l .  As an a lternate , a 
machine shop lathe or similar machine may be used . Separat ion force 
should be applied axially along the bore stem string to prec lude side­
load-ing and subsequent breakage of the taper joints . If a metal collet 
or j aw is used for applying the axial separat ion forc e , a rubber shim should 
be employed to preclude damage to the boron/fiberglas material . 

3. 3 Training Unit Preventive Maintenance 

The design and materials employed for the training units are 
nearly identical (except for ·.·11ttery and power head castings) to the 
flight units for the following reasons : 1) Extreme emphasi� was placed 
upon weight reduction during performance of the pto gram. Training 
unit No 2 was contractually required to be designed within 20 percent 
of the flight unit weight . Training Unit No. 1 was designed to be approxi­
mately 1/6 the weight of the flight units .  2) The philosophy adopted 
by the contractor was that the training units should not be "beefed up" 
to increase operating life at the expense of providing a false indication 
of lunar surface operational characteristics of light. -�aight flight units.  
Therefore , it is  recommended that the following preventive ma!ntenm.ce 
instructions be performed followina each trainina exerc ise to prolona the 
useful operating life of the trainina Unit No. 2 .  

1) Initiate and maintain a loa for the followina items : 
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a .  A�Su As semb ly - Type of training exerc ise , ma intenanc e 
ac tions , and date s .  

b .  Power Head - Operat ing time , maintenanc e ac tions , and 
dates . 

c .  Battery - Cell  ac tivat ion d ate , operat ing t ime , number 
of �echarge cyc les , maintenance ac t ions , and dates . 

2) Perform bat tery and power head maintenanc e in accordanc e �ith 
the checklist  del ineated in Sec t ion IX of thi s  manual .  

3 )  Thoroughly c lean the ALSD assembly us ing a soft c loth and 
c lean pressut ized air source .  Par t icular attent ion should 
be given to the following items : 

a .  Lanyard pull  p i ns and receptac les are c l ean and free of 
burrs . 

b .  Camloc s and receptac les are c lean and operab le . 

c .  Tread le lock pawl is c lean and operates freely.  

d .  Rack assemb ly leg hinges and springs are c lean and 
operate free ly . 

e .  Rack support pin and its treadle  support receptac le  are 
c lean , free of burrs , and engage/d is�ngage freely . 

f .  Handle and Switch Actuator Assemb ly b attery locking pins , 
actuating switch collars , and �icroswitch ac tuat ing 
plunger are c lean and operate freely . 

g .  Wrench fixed and pivot jaws are c lean and operate freely.  

h.  Bore stem adapter inner c ollet and spring-loaded key 
blocks are c lean and operate freely. 

i.  Coupling threads on the core stems , bore stem adapter , and 
power head are c lean , free of burrs ,  and will couple/decouple 
freely. 

j . Bore and core bit tungsten carbide cutting tips are free 
from fractures or large chips. 

NoriS : 1) Training battery case pressure relief valves should 
be permanently removed to prec lude accumulation 
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of  gas within the cas e  dur ing long term storage . 

2 )  ALSO ' s  with ac tivated batter ies should b e  or ient:ed 
such that the battery l id is fac ing up dur ing long 
term storage , 

3)  A light film of General Elec tric G-300 or Du Pont 
Krytox 240-AC grease may be used on core stem 
c oupling joints if the or iginal c anadize finish 
becomes worn or abraded through exc e s s ive usage . 
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VI. GSE OPERATIONA L READINESS VERIFICATION 

1 .  0 ALSD PRESSURIZATION UNIT 

1 .  1 Purpose - This procedure establishes the inspection and test requirements for 
detecting any malfunctioning or defective components within the A LSD Pressurization 
Untt. 

1 .  2 Time Interval - This procedure shall �e performed in accordance with th� 
following schedule: 

a .  Upon receipt of  equipment at  the field location. 

b. At intervals thereafter not exceeding six (6) months . 

1 .  3 Test Equipment Requirements 

a .  Gaseous nitrog�n source to conform with MIL- P-27401B, Type I 

b. Source regulator and gauge system capal:lle of 0 - 100 (min. ) psi range . 

c .  Source-to- Pressurization Unit hose capable o f  attaching to inlet port fitting, 
AN 832-4D. 

d. Calibration Lab capable of calibrating 0 - 30 psi pressure gauge. 

e .  Manometer, Standard (0 - 8 inches Hg range) . 

1 .  4 Failure/Malfunction Criteria - Failure of the unit to meet the performance 
requirements specified herein shall constitute a malfunction. Each malfunction w111 
require an investigation to determine cause. 

1 .  5 Visual Examination - This unit shall be visually examined for cleanliness. 
Particular attention shall be given to the following: 

a.  Condition of material finishes. 

b. Satisfactory tightness of assembly bolts and screws. 

c. Freedom from contamination, such as corrosion products, scale, grease, etc. 

1 .  6 ui ment Desert tion - The A LSD Pressurization Unit is a manifold assembly 
consisting of a pressure r ator, pressure gauge, manometer, and relief valve for 
purging, eequentially pressurizing and verifying seal integrity of the power head a .d the 
battery assembly of the A LSD. Nitrogen 18 supplied to the unit by a standard gas cylinder. 
A schematic of the unit is presented in Figure VI-1. 

1 .  7 Performance Requirements 

Note: Before starting test, the o - 30 pal prt�ssure gauae shall be calibrated to 
an accuracy conforming to acceptable laboratory standarda . 
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a .  Connect low pressure outlets of  standard nitrogen dolly to inlet of Pressuri­
zation Unit. 

b .  Close all valves on unit and plug outlet line. Turn regulator hand wheel 
counter-clockwise to closed ;>osition. 

c .  Open supply valve and adjust nitrogen supply regulatcr on cylinder and apply 
pressure to unit for setting relief valve. 

d. Set relief valve to relieve between 11 5 to 125 psi. 

e. Redu�e supply pressure to 75  psig. 

f. Open low pressure relief valve and isolation valve. 

g. Adjust regulator on unit and set relief valve to relieve at 6. 0 to 6. 5 psig, as 
read on the pres!.'lure ga'.lge. 

h. Close low pressure relief valve . 

1 .  Adjust regulator and set relief valve to relieve at 27. 5 to 28.  5 psig. Check 
pressure indication on pressure gauge . 

j . Adjust regulator to 24 to 26 psi as indicated on the pressure gauge. Close 
supply valve and regulator. Note and record pressure. Allow unit to remain  
pressurized for six (6) hours. Leakage should b e  l e s s  than 0 . 5  ps ig .  

k. Open isolation valve and l:>leed valve to relieve pressure in system. Close 
isolation valve and bleed valve. 

1. Connect a standard manometer to outlet line of unit. 

m. Open supply valve, low pressure relief valve, isolation valve and manometer 
isolation valve. 

n. AdJust regulator by turning slowly clockwise t•.ntn 7. 0 to 7. 5 inches of mercury 
is obtained on standard manometer. 

(CAUTION: Do not exceed 8 inches of mercury on unit manometer) 

o. Compare readings on two manometers and adjust unit manometer to agree 
with standard manometer, if required. 

p. Close isolation valve. C!ose supply valve and regulator. Note and record 
pressure on unit manometer. Allow unit to remain pressurized six (6) hours • 

Leakage should be less than 0 . 1  inches of mercury . 

q. Open isolation valve and Lleed valve to relieve pressure Ill system. Close all 
Talves. Remove nltro1en supply from unit and cap inlet and outlet ports. 

' �· ' 
I 
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2 .  0 A LSD BATTERY CHARGING UNIT 

2 .  1 Purpose - This procedure establishes the inspection and test requirements for 
detecting any malfunctioning or defective components with the ALSD Battery Charging 
Unit. 

2. 2 Time Interval - Thib procedure shall be performed in accordance w ith the 
following scheciule: 

a. Upon receipt of equipment at field location. 

b. At intervals thereafter not exceeding six (6) months . 

2 .  3 Test Equipment Requirements 

a.  Multirneter, Simpson Model 260 or equivalent. 

b.  Voltmeter, DC 0-50 Volts , Weston Model 901 or equivalent. 

c .  Ammeter, DC 0 - 1 0  Amperes, Weston Model 9 0 1  or equivalent. 

d. Resistor, 10 _:20% Ohms, 200 Watts. 

e. Power Etource, 105 to 120 VAC, 60 cps,  single phase. 

2 .  4 Failure/Malfunction Criteria - Failure of the unit to meet the performance 
requireruents specified herein shall constitute a malfunction. Each malfunction will 
t·equire an investigation to determine cause. 

2. 5 Visual Examination - This unit shall be visually examined for cleanliness .  
Particular attention shall be given to the following: 

a.  Condition of material finishes . 

b. Satisfactory tightness of assembly bolts and screws.  

c .  Freedom from contamination, such as corrosion products, scale, grease, etc. 

d. Condition of connector pins and jacks . 

2. 6 !g,uipment Description - The ALSD Battery Charging Unit consists of a Yardney 
Electric Corporation SILVERCE L Charger, Model VC 24- 10 and a battery adapter unit. 
The VC 24-10 charger employs a full wave AC-to-DC bridge rectifier &lld e.utomatic 
control circuitry required for providinc the ALSD battery charging current. The charging 
current ia routed through a charging cable to the adapter unit, which containa the necea­
sary electrical and mechanical hardware for interfacing wi�b the ALSD battery aaaembly. 
A schematic of the unit II presented In Fipre VI-2. 

2. 7 Performance Requirements 

a. Ad,1Uit mulUmeter for R x 1 cor.��nuity teet. Meaaure reelltance between 
battery adapter unit red chaf'llna cable Jaok and pln A of receptacle. Multi­
meter ehtll read leae than 0. 2 ohme. 

VI-4 
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b .  Adjust multimeter for R x 1 continuity test. Measure resistance between 
battery adapter unit black charging cable and pin B of receptacle . Multimeter 
shall read less than 0. 2 ohms. 

c .  Pos ition switches of V C  24- 1C charger as follows : 

1 )  Power switch to Off. 

2) Current control completely counterclockwise.  

3) Cell selector switch to Position 16 . 

4) Ammeter selector switch to 0- 10 poPl.tion. 

d. Connect resistor and ammt;ter in series across t�• c' 5- 10 amps output jackR 
observing correct polarity. 

e .  Connect voltmeter across the 5- 10 amps output jacks observ ing co::rect 
polarity. 

f. Connect VC 24-10 charger power cable to 105- 120 VAC, 60 cps power source. 

g. Place Power switch On. Red Power On and Charging Current On indicators 
shall tlluminate. 

h. Depress Caltbrate switch and adjust bottom screw on cut-off meter until 
indicator altgns with CAL mark. Release Caltbrate switch. 

1. Align red pointer on cut-off meter with the red ltne on the dial by adjust­
ment of the small knob on the l'ront of the cut-off meter. 

j . Rotate current control slowly clockwise untll ammeter indicates 2. 0 amperes .  
VC 24-10 charger shall indicate 2 .  0 .!  0 .  2 llmperes . 

k. Rotate current control slowly clockwise until Charging Current On indicator 
goes out and Charging Current Off indicator tllumlnates. At switch-over, 
the voltmeter shall indicate 32 .! o. 65 VDC. 

1 .  Depress Reset switch. Charging Current Off indicator shall go out. ReleP.Ie 
Reset switch. 

m. Turn Power switch to Off. Disassemble test setup. 
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Vll. A LSO INSPEC TION AND SERVICE INSTR UC T!ONS 

1 .  0 INACTIVE BATTERY SUBSYSTEM VERIFICATION 

1 .  1 Purpose - This procedure establishes the inspection and test requirements for 
the A LSO Battery (Inactiv�) . ( MMC P/N PS9403000014) and the A LSO Handle and Switch 
Actuator Assembly, ( MMC P/N 467 A80500 13). 

1 .  2 Time Interval - Thie p'"ocedure shall be performed in accordance with the 
following schedule: 

a. Within the four (4) month period preceding launch date . (pre ferably at T-90 days) 

Note: Service l:!e of individual components is delineated in equipment 
data pack .... ges. 

1 .  3 Test Equipment Requir�ments 

a. Battery Charging Unit (MMC P/N 467 ASOS0000-009) 

b. Pressurization Unit (MMC P/N 467 A8090000-009) 

c. Gaseous Nitrogen source to conform with MIL- P-2740 1B, Type I. 

d. Source regulator and gauge system capable of 0 - 100 (mill. ) psi range. 

e. Source-to-Pressurization Unit hose cl:lpable of attaching to inlet port 
fitting, AN 832-4D. 

f. Multimeter, Simpson Model 260 or equivalent. 

g. Torque wrench and socketa. 

1. 4 Failure/Malfunction Criteria - Failure of the Battery or Handle and Switch Actuator Assembly to meet the performance requirements specified herein shall con­
stitute a malfunction. Each malfunction will require an investigation to d'termine 
cauae. 

1. 5 Visual Examination - The unit.. ahall be visually examined for cleanlinea&. 
ParticUlar attention shAll be given to the followiDI: 

a. Condition of material finiahes. 

b. Satlafactory tip.tDMa of uaembly bolta ad acrewa. 

c.  Freedom from Nntamlnatton, auch u corroelon producta, acale, poea&ae, eb. 

1. 8 !QuiDmnt � - 'l'lle AlBD Battery ooulata of a preaaurizable mq-
DM1um CMe C\lrabJeua&e r b'aiDIIII malta) wida atxteeD (18) allver-&blc celts, an 
electrical connector. power coDtrol awttch ad ...-•are rellef valve. 1'be lludle ad 
Bwltoh Actuator Aaanably meoun•oallr � with tbe battel'J, ud prcwldea tbe 
meau for electrtcally contro1UIII tbe batterJ output pow.-. 

Vll-1 
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1 .  7 Electncal Performance Requirements 

a .  Install battery assembly on battery charging uni t adapter h�x. Remove 
battery lid attachment nuts and cover. Install handle and actua�or switch 
ass.:mbly on battery . (Remove switch hold-down from adapter box if 
necessa ··y.) 

(1) Insure tt.at all c�:. • •  int.e rc >r,nect straps and electrolyte fil l  caps are 
secu re. Record under l' ':!r; 2 of Table VII-2 .  

Note : When spare battery ' s  bdng tested, handle assembly from any 
available A LSO may be employed. 

b .  Adjust mul timd-ar for continuity check on the R x 1 scale. C()nnect m. �ter 
leads between 1he :-cd chargin6 plug of the battery charging W'lit adaptex 
box a.-:d the red battery power lead connected to the positiv3 terminal cell . 

(1} Meter shall indicate open circuit (infinite ohms) .  Record under Item 
3 of Table Vll-2. 

c.  Depress left side handle actuat!ng switch. 

(1) Meter shall indicate open circuit (infinite ohms).  Record under Item 
4 of T�>ble vn-2.  

d.  Release left side and deprtegs ri&ht s ide handle actuathJi switch. 

(1) M��er shall indicat·� open circuit !Infinite ohms).  Record under Item 
5 of Table Vll-2. 

e. Simultaneously depress left and right side handle ac .. uating switches.  

(1)  Meter shall indicate continuity (less than 0 .  5 ohms).  Record under 
Item 6 of Table Vll-2 . 

f. Adjust multimeter for continuity check on the R " 1  scale. Connect me�r 
leads between the black charging plug of the battery charging unit ... clapter 
and the black power lead connected to the negative ter�lnal cell. 

(1) Meter shall indicate continuity (leas than 0. 5 ohma). Record under 
Item 7 of Table VD-2. 

I· Adjust multlmeter for continuity check on .be R x 1 scale. Depreaa both 
battery handle actuatlDi awitcbu. IMquenUally connect meter leada between 
the battery cbarcf.DI un!t red cbarctnr pluc and battery electrical connactor 
abeU, ud betweeD the black cballiDI pb11 and battery OODDeCtor abell. 

(1) Meter aball tndtcate 01*' ctroutt (lafiDlte oblu) between red cbarpDC 
pluc ud battery CODDeCIOr •bell· Record UDder lem 8 of Table VD-2. 

(2) lleter aball bldicate opea clrcult (laflalte obma) bet.·een black cbaqlaa 
p•• and battery ooaaector U.U. Record UDder Item t of Table VD-2. 

VB-I 
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h. H.::move handle assembly from battery . Repla�e battery lid, insL :ng L. 
s£>aling gasket is properly installed and that there is no visual evidence o .. 
io. eig:t particles . Tighten hex head nuts in increments of 4 to 6 ir.ch-p01mds 
tu a torque of 12  to 16  inch-pounds unless Para. 1 .  8 is to be immediately 
performed. 

Note: Hex head nuts should be tightened in a consecutive clockwise order; 
do not use the criss-cross method of tightening. 

L Remove battery from ..:barging unit adapter. 

1 .  8 Pressurization Performa•1ce Requirements (Flight Units Only) 

a.  Remove pressure relief valve from battery as"embly .  Assemble relief 
valve and pressurization unit components as illustrated in Figures VII-1 
and VII-2.  Looben hex head nuts on battery as£embly cover.  

b. Disengage pressurization unit regulator valve by turning counterclockwise 
several turns . Close all re�ining valves on pressurization unit. 

c .  Connect high pressure nitrogen tank to pressurization unit.  Adjust nitrogen 
tank regulator to 60 .:!:,20 psig. Ope:n low pressure relief valve . 

d. Open supply val\'e a11d isolation valve. Slowly adjust regulator valve for a 
gauge indication of J psig. Ni: -ogen gas shall escape around battery assem­
. :y lid. Allow battery aE'sembly to purge for a minimum of five (5) minutes.  

e .  Adjust regulator to maintain 3 psig while retightening battery assembly 
cover nuts �onsecutively to 12-16 inch-pounds in 4-6 inch-pound increments. 

f. Slowly adjust regulator (clockwise) until battery relief valve "cracks".  

(1) Press..tre gauge shall read 5. 0 +1 . 0 psi. Record under Item 10 of 
Table vn-2. 

-

g. Adjust pressurization unit regulator for a gauge indication of 4. 0 psi.  

h. 

i. 

Slowly open manometer isolt'.tion valve. Close isolation valve and supply 
valve. 

Allow pressure to stabilize for a minimum of ten (10) hours .  

Note: If manometer indicates less than 7 .  0 in. Hg during the f�rst 60 minutes, 
close manometer isolation valve, repeat steps g. and h. , and continue 
with 10-hour leak test. A decrease in pressure belvw 5 in. Hg during 
the 10-hottr period indicates a leak. Check for leaks using a liquid leak 
detector. 

J . Record the following initial readings under Items 11 through 15 of Table VU-2. 
(1) Starting time 

(2) Amble Jt temperature 

VD-3 



(3) Uncorrected barometric pressure 

(4) Barometric temperature correction (if 1 equired) from "t'able VII- 1 .  

(5) :Manometer pressure reading (read crown of mercury column) . 

k. Allow a minimum of three (3) hours to elapse before documenting final 
readings . Recorrl the following undei· Items 1 8  through 22 of Tahle Vll-2 .  

(1) Completion t ime 

(2) Ambient temperature 

(3) Uncorrected barometric pressure 

(4) Barometric temperature correction (if required) from Table Vll- 1 .  

(5) Manometer pressure reading (read crown of mercury column) . 

Compute leakage in accordance with thr data sheet instructions to ensure 
that a maximum of 0 .  2 in. Hg is not exceeded. 

Note: Ambient temperature range shall be between 60o and 90°F w ith 
variations not to exceed .,:!:10° during performance of test. 

1. Depressurize system by turning reg•1lator counterclockwise and opening 
isolation valve. 

m. Disassemble test setup and immediately screw relief valve into battery 
assembly and torque to 35 .:!:5 inch-pounds . Replace lo�Jk-wire. 
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Table Vll-1.  Barometer Correction Chart (Sheet 1 of 2) 

CORRECTION FOR BAROMETER OBSERVED HE IGHT IN INCHES 

'!'IMP. 2'1·5 21-75 28 .0 28 . 25 28 . 5  2 8 . 75 29 . 0  29 . 25 29 . 5  29 - 75 30. 0  30 . 25 30 . 5  o,.. D .  IB. D. IB . IN . IN . IN . IN • IN . IN . IN . IN. IN . 

60 .078 ·0'19 • o8o .0805 . 081 .0815 .082 . 083 . 084 . 0845 . 085 . 086 . 087 

61 .oao .081 . 082 . 083 . 0835 . 084 . 085 . 086 . 0865 . 08? . 088 . 0885 . 089 

62 .083 .084 .085 . 0855 .086 . 087 . 088 .0885 . 089 . 090 . 091 . 09 15 . 092 

,, .085 . 086 .087 . 08$J . 089 . 0897 . 090 . 091 . 092 . 093 . 0935 . 094 . 09 5  

64 .088 .089 .090 .()91 . 092 .0925 . 093 . 094 . 095 . 0955 . 096 . 09? . 098 

' ,, ·090 .091 .Q9i! ·093 .Q94 -095 . 0955 . 096 . 09? . 098 . 0985 . 099 . 100 
..:a -

66 ·093 .094 .095 .096 .097 .0975 . 098 ·099 . 100 . 1005 . 101 . 102 . 103 

67 · 095 .096 ·097 .098 ·099 . 100 .1005 . 101 . 102 . 103 . 104 . 105 . 106 

68 .()98 ·099 . 100 . 101 . 102 .1025 . 103 . 104 . 105 . 106 . 107 . 108 . 109 

69 .100 . 101 .102 . 103 . 104 .105 .106 . 107 . 108 . 109 . no . 111 . 112 

70 .103 .104 . 105 . 106 . 107 .108 . 109 . no . 111 . 1115 . 112 . 113 . 115 

71 .10.5 . 106 . 107 .108 .109 . no . 111 , . 112 . 113 . 114 . 115 . 116 . 11? 

72 .108 .109 . 110 . 111 . 112 . n3 . 114 . n5 . 116 . 117 . n8 . 119 . 120 

73 .110 . 111 . 112 . 113 . n4 . n5 . 116 . 117 . 118 . 119 . 120 . 121 . 123 

74 .11, .114 . 115 .116 . n? . n8 . 119 . 120 . 121 . 122 . 123 . 124 . 126 
--

�-

30 . 75 3 1 . 0  31 . 25 .�1 . 5  
IN . IN . IN . IN. 

. 0875 . 088 . 089 . 090 

. 090 . 091 . 092 . 093 
-

. 093 . 094 . 0945 . 095 

. 096 . 0965 . 097 . 098 

. 0985 . 099 . 100 . 101 

. 101 . 102 . 103 . 104 

. 104 . 1 05 . 106 . 107 
I 

. 107 . 108 . 109 . no I 

. 1095 . no . 111 . 113 

. 1125 . 113 . 11" . 115 
I 

. 1 155 . 116 . 117 . 118 

. 118 . 119 . 120 . 121 

. 121 . 12 2  . 123 . 124 

. 124 . 1 25 . 126 . 127 

. 1265 . 1 27 . 128 . 130 
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2'/.'j 2'1 · 75 28.0 
I •• u. IM . 

.us . 116 . 11? -

.118 .119 .120 

.120 . 121 . 122 

.123 .124 . 125 

.125 .126 . 12? 

.128 .129 .130 

. 1,0 .131 . 132 

.13' .1,4 . 135 

.13.5 . 1)6 .137 

.138 .1,9 .140 

. 140 . 141 .142 

.1�3 .1" .14" 

. 145 .146 . 14? 

.148 .149 . 150 

. 150 .151 . 152 

. 153 . 154 . 155 

Table VII- 1 .  Barometer Correction Chart (Sheet 2 of �) 

CORREC TION FOR BAROM E TER OBSERVED HE IGHT IN INC HES 

28 . 25 28 . 5 28 . ?5 29 . 0 29 . 25 29 . 5  �9 - ?5 30 . 0  30 . 25 30 . 5  
IN . IN . IN . IN . IN . IN . IN . IN . IN . I N .  

. 118 . 119 . 120 . :1 21 . 122 . 124 . 1245 . 125 . 127 . 128 

. 121 . 122 . 123 . 124 . 125 . 12? . 1275 . 128 . 129 . 131 

. 123 . 125 . 126 . 127 . 128 . 129 . 130 . 131 . 132 . 1 34 

. 126 . 128 . 1285 . 129 . no . 132 . 133 . 134 . 135 . 137 

. 129 . 130 . 131 . 132 . 133 . 134 . 135 . 136 . 138 . 139 

. 131 . 133 . 134 . 135 . 136 . 137 . 138 . 139 . 140 . 142 

-
. 134 . 135 . 136 . 13? . 138 . 140 . 141 . 142 . 143 . 145 

.136 . 138 . 139 . 140 . 141 . 143 . 144 . 11+5 . 146 . 14R 

. 139 . 140 . 141 . 142 . 144 . 145 . 146 . 147 . 149 . 150 

. 141 . 143 . 144 . 145 . 146 . 148 . 149 . 150 . 151 . 153 

. 144 . 145 . 146 . 147 . 149 . 150 . 151 . 152 . 154 . 156 

. 146 . 148 . 149 . 150 . 151 . 15 3  . 154 . 155 . 157 . 159 

. 149 . 150 . 151 . 152 . 154 . 156 . 157 . 158 . 159 . 161 

. 151 . 153 . 154 . 155 . 157 . 159 . 160 . 161 . 162 . 164 

. 154 . 155 . 156 . 158 . 159 . 161 . 162 . 163 . 165 . 167 

. 156 . 158 . 159 . 161 . 162 . 164 . 165 . 161) . 168 . 170 -- -- " ----- -

.......... -------

30 - 75 31 . 0  31 . 25 31 - 5  
IN . IN . IN . IN . I 

. 129 . 130 . 1 31 . 132 

. 1 32 . 1;·3 . 134 o 135 I 

. 135 . 136 . 137 . 138 

. 1375 . 138 . 139 . 141 

. 1 40 . 141 . 142 . 144 

. 143 . 144 . 145 . 147 

. 146 . 147 . 148 . 149 

. 1 4i!5 . 149 . 1 50 E 

. 15 1  . 152 . 15 3  . 155 

. 1 54 . 155 . 156 . 158 

. 157 . 1 58 . 159 . 161 

. 160 . 161 . 162 . 164 

. 162 . 163 . 165 . 166 

. 165 . 166 . 167 . 169 

. 168 . 169 . 170 . 172 -

. 171 . 172 . 173 . 175 
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Table VII-2. Inactf C�e Battery Subsystem Verification Data Sheet 

� • 

;r: ' I . . 

f . 

ALSD Assembly Part No. 467 A8060000 - ------­

Battery Assembly Part No. PS940300014 - -------

ITEM 
NO. 

1 

2 

3 

4 

5 

8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

. ,,... 
I l 
I 

.-

PARA. REF. COMPUTATIONS/INSTR UCTIONS 

Status of calibration sensitive 
measuring 6 test equipment verified 

1. 7. a(1) 

1. 7. b(1) 

1. 7. c(l) 

1. 7. d(1) 

1. 7. e(l) 

1. 7. f(l) 

1 .  7. g(1) 

1. 7. g(2) 

1. 8. f(l) 

1. 8. J (l) 

1. 8. J (2) 

1. 8. J (3) 

1. 8. J (4) 

1. 8. J(5) 

Serial Number 

Serial Number 

R EADING TOLERANC E  

Acceptable 

Inf. Ohms 

Inf. Ohms 

Inf. Ohms 

(0 .  5 Ohms 

(0.  5 Ohms 

Inf. Ohms 

Inf. Ohms 

5 _:I. 0 psi 

OF 
' 

In. Hg. 

In. Hg. 

In. Hg. 

I A PPROVA L 
DATE INSP. C UST. 

I 

I 

--
I 

I 
I 

I 

I 

l 



ITEII 
MO. PABA. REF. 

16 

1'7 

18 1. 8. k(1) 

11 1. 8. k(2) 

20 1. 8. k(3) 

' 11 1. 8. k(4) 
� 

II 1.  8. k(5) 

IS 

If 

IS 

16 

--.- r---- --��· -� -� ' .; l 

. 

Table VD-2. Inactive Battery Subsystem Verification Data Sheet (Contin�;ed) 

APPROVAL 

COMPUTATIONS/INSTRUCTIONS R EADING TOLERANCE DATE INSP. C UST. 

Subtract Item 14 from 13  to obtain i.n . Hg. 
temperature corrected barometric 
pressure. 

Add Items 15 and 16 to obtain tem- In. Hg. 
perature corrected absolute pressure . 

OF 

In. Hg. 

In. Hg. 

In. Hg. 

Subtract Itell" 21 from Item 20 to In. Hg. 
obtain temperatL:re corrected 
barometric pressure. 

Add Items 22 and 23 to obtain tem- In. Hg. 
perature corrected absolut.-; pressure. 

Multiply Item 17 by 459. 6 + Item 12 r., .  Hg. 
4f.9 .  6 + Item 19 

to temperature-correct initial pres-
sure. 

Subtract Item 24 from Item 25 to <o . z  In . Hg. I obtain leakage. --- -·--



2 .  0 NONOPERATING POOER HEAD SUBSYSTEM VERIT ICATION 

2 .  1 Purpose - This procedure establishes the inspection and test requiremP-nts for 
the nonoperating A LSO Power Head, (MMC P/N PS955000002) . 

2 .  2 Time Interval - This procedure shall be performed in accordance with the 
following schedule: 

a .  Within the four (4) month period preceding launch date. (preferably a t  T-90 d ays) 

Note: Service life of individual components delineated in equipment data 
packages . 

2 .  3 Test Equipment Requirements 

a .  Pressurization Unit (MMC P/N 467A8090000-009) . 

b. Gaseous Nitrogen source to �onform w ith MIL-P-27401B, Type I. 

c .  Source regulator and gauge system capable of 0-100 (min. ) psi range. 

d. Source-to- Pressurization Unit hose capable of attaching to inlet oort 
fitting, AN 832-40. 

e.  Multimeter, Simpson Model 260 or equivalent. 

2. 4 Failure/Malfunction Criteria - Failure ( : the Power Head to meet the perfor­
mance requirements specified herein shall consti:.ute a malfunction. Each malfunction 
wlll require an investigation to determine cause. 

2.  5 Visual Examination - The units shall be visually examined for cleanliness. 
Particular attention shall be given to the following : 

a. Condition of material finishes . 

b. Satisfactory tightness of assembly bolts and screws. 

c .  Freedom from contamination,such as  corrosion products,scale, grease, etc. 

2. 6 EQuipment Descrir!i� - The ALSD Power Bead contaiDB the electric motor, 
percussion and rotation systems required for powering the drill bit. 

2. 7 Electrical Performance Requirements 

a. Adjust multimeter for continuity teat on the R x 1 scale. Sequentially 
measure the resistance between the male pln.l of the electrical connector 
and each plo. and the shell of the connect or. 

(1) Reaiatance between plna aball be less tbaD 1. 0 ohm. Record under 
Item 2 of Table VU-3. 

(2) Re•iatance reacllq between each pin aDd the cODDeotor shell aball 
illdlcate open circuit (IDflDlte ohma). Record uaJier Item 3 of Table 
VD-3. 

VD-11 

r 
L i l 

... - --1 



2 .  8 Pressurization Performance Requirements 

a .  Remove power head pressure relief valv� and assemble with pressuriza­
t ion unit components as illustrated in Figures Vll- 1 and Vll-3 .  

b.  Disengage pressurization unit regulator valve by t11rning count�rclockw ise 
several turns . Close all remaining valves on prE'ssuri zation unit. 

c .  Connect high pressure nitrogen tank to pressuri zation unit. Adjust nitrogen 
tank regulator ta 60 z20 psig. 

d. Remove power head oil filler screw . Slowly open the supply and isolation 
valves . 
(1 ) Pressurization gauge should indicate zero �0) pressure. Record 

under Item 4 of Table VII- 3 .  

e .  Open manometer isolation valve. Position power head so that oil port is 
vertical. Slowly close regulator valve while monitoring oil port for es­
caping nitrogen. Set regulator so that nitrogen escapes without ejecting 
oil (approximately 0. 5 inch on manometer).  Allow power head to purge for 
a minimum of five (5) minutes . 

f. Remove oil residue which may have collected. Replace oil port screw and 
seal, and torque to 7 ,!1 inch-pounds . Close manometer isolation valve. 

g. Slowly adjust regulator (clockwise) until power head reli�f valve "cracks " .  

(1) Pressure gauge shall indicate 15 + 2 .  0 psi . Record under !tern 5 of 
Table VU- 3. 

-

h. Adjust  pressurization unit regulator for a gauge indication of 10 psi.  Close 
isolatlun valve and supply valve. 

i .  Allow power head pressure to stabilize for a minimum of two (2) hours. 

Note: A decrease in pressure below 8 psi indicates a leak. Check for leaks 
using a liquid leak detector. 

J .  Record the following initial readings under Items 6 through 1 0  of Table vn-3. 

{1) Starting time 

(2) Ambient temperature 

(3) Uncorrected barometric pressure 

(4) Barometric temperature correction (U required) from Table VD-1. 

{S) Pre81ure pup readiDc. 

VD-12 
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k .  Allow a minimum of fifteen (15) hours to elapse before taking final readings .  
"Record the following under Items 14 through 18 in  Table VTI- 3 .  

(1 )  Completion time 

(2) Ambient temperature 

(J) Unc<Jrrected barometric pressure 

(4) Barometric temperature correction (if required) from Table VTI- 1 .  

(5) Pressure gauge reading. 

Compute leakage in accordance with the data sheet instructions to ensure 
that a maximum of 0 .  5 psig (1 . 02  in. Hg) is not exceeded. 

Note: Ambient temperature range shaH be between soo and 90°J:o"' with 
variations nol to exceed +10° during performance of this test, 

1. Depressurize system by turning regulator counterclockwise and opening 
isolation valve. 

m. Disassemble test setup and immediately screw relief valve into power heac:i 
and torque to 35 ..:!: 5 inch-pounds. 

VD-13 
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Table VU-3. NONOPERATING Power Bead Subsystem Verification Data Sheet 

� ... Cll 

ALID Assembly Part No. 

PUwe:r Bead Part Mo. 

l'I'BII 
xo. PABA. BEl'. 

1 

2 2. '1. a(l) 

3 2. '1. a(2) 
4 2. 8. d(l) 

& 2. 8. J(l) 

6 2. 8. J (1) 

'1 2. 8. J (2) 
8 2. 8. J  (3) 

9 2. 8. J (4) 

10 2. S. J (5) 

11 

12 

13 

;r--·� -r-· i 

46'1A80d0000 -------­

PS965000002 - -------

COJIPUTATIOHR/INSTRUCTIONS 

Status of calibration sensi\.ive 
measuring 6 test equipment verified 

Multiply Item 10 by 2. 036 to nbtain 
ln. Hg. 

Subtract Item 9 from Item 8 to obtain 
temperature corrected barometric 
pressure. 

Add Items 1 1  and 1� to obtai.. 
temperature corrected absolute 
pressure. 

Serial No. 

Serial No. 

READING TOLERANCE 

( 1. 0  Ohm 

Inf. Ohms 

0 psig 

15.!_2 . O.psig 

OF 

In. Hg. 

In. Hg. 

psig 

In. Hg. 

In. Hg. 

In. Hg. 

� 

APPROVAL 

DATE INSP. CUST. 

I 
I 

I 
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Table VU-3. NONOPERATING Power Head Subsystem Verification Data Sheet (Continued) 

ITEM APPROVAL 
MO. 

14 

15 

1'1 

17 

18 

19 

� 20 
... • 

21 

22 

23 

PARA. BEF. 

2. e. k(I) 
2. 8. k(2) 

2. 8. k(3) 

. 
2. 8. k(4) 

2. 8. k(S) 

' ' 

COMPUTATIONS/INSTRUCTIONS 

Multiply Item 18 by 2. 036 to obtain 
In. Hg. 
Subtract Item 17 from 16 to obtain 
temperature corrected barometric 
pressure. 

Add Items 19 and 20 to obtain 
temperature corrected absolute 
pressure. 

Multiply Item 13 by 459 . 6 + Item 7 
459 . 6 + Item 15 

to temperature-correct starting 
pressure. 

I Subtract Item 21 from 22 to obtain 
leakage. 

il. -� . - . \; . - ----. --
� 

' 

,\ . 
I 

' ! 
-

.. 

READING TOLERANCE DATE INSP. CUST. 

OF 

In. Hg. 

In. Hg. 

psig 

In. Hg. 

In. Hg. 

I I 
--

In. H. g 

' 

In. Hg. 

( 1. 02 In . Hg. I I 
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3 . C  ALSD ASSEMBLY DE PLOYMENT VERIF ICATION 

3 . l  Purpose - ThH proc edur e  estab l i shed the inspec t ion and test 
requirements for the depl oyment of the ALSO . 

3 .  2 Time Interval - Th i s  procedure shall be performed :! <1 acc .:>rd-
ance w i th the follow ing sched:..ll e : 

a .  Within the four (4) month period preced ing launc h d ate . 
(preferab ly at T - 9 0  d ays)  

3 . 3  Te st Eq•1ipment Requirement 

a. 0 - 15 pound rangt spr ing scale. 

3 . 4 Fai lure/Mal func tion Cr iter ia - F�ilure of the ALS9 to meet 
the deployment per form�nce requirements spec i fied he= ein shall con­
s ti tute a mal func t io.-. . Each mal func tion will  require an invest iga­
t ion to determine c ause . 

3 . 5  Visual Examinat ion - The uni t  shal l be visually examined for 
c leanlines s .  Part icular attention shall b e  given t o  the following : 

a. Cond i t ion of mater ial finishe s .  

b .  Sat isfac tory t ightness o f  ass embly bolts and screws . 

c .  Freedom from con tamination , such as corros ion produc ts , 
scale , grease , etc . 

3 . 6  Equipment Descript ion - The ALSO assemb ly cons ists  of the in-
tegrated battery/power heac , treadle  and r ack as semb l ie s  with their 
assoc iated subassemb l ie s .  

3 . 7  Deployment Performance Requirements - Tab lE VII-4 to  be used 
for deployment verific at ion entrie s .  

Place ALSO in stowed conf iguration on a suitab le work t ab le 
with battery oriented to  the r ight and the bottom of treadle  
on table top . 

a .  Hold ALSO steady with right hand . 

(1)  Remove bore s tem retent ion pin by pull ing upward on 
r ing . (Figure V- 10) Pin shall remove e&sily. Record 
under i teDI 2 .  

VII-17 
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( 2 )  Remove rack support p in by pull ing release ring 
hor izonta l l y  to left (Figure V- 11 )  Pin sha l l  comt nut 
easi ly .  Record under item 2 .  

b .  Re lease rack c amloc b y  turning counterc lockwise 9 0  degr�es 
(re f .  Figure V- 12) . Li ft bracke t .  

( 1 )  Camloc sha l l  re lease eas i l y .  Bracket sha l l  rotate 
c lear of power head wi thout iPterference . Rec ord 
under item 3 .  

c .  Re lease battery c amloc by turn ing c ounterclockwise 90 degree s .  
Lift  c amloc c lear o f  tread l e .  Remove c amloc and support p in by 
pul l ing release l anyard r ing hor izonta l ly to the right (Figures 
V-13 and V-14) . 

( 1 )  Camloc sha l l  release eas i ly .  There shal l be no inter­
ference between c amloc and bore s tem tray bulkhead . Record 
under item 4 .  

(2) The p in shall re lease easily.  Record under item 5 .  

d .  Res train r ac k  assembly .  Att ach spr ing sc ale to within 0 . 25 

inch o f  the end of leg retained by c l ip .  Apply force perpend i ­
c ular t o  the leg in plane of mot ion . 

(1)  Release shal1  require 5 to 10 pounds . Record under 
item 6 .  

(2) Ensure that leg unfolds outward to  locked posit ion . 
Record under item 7 .  

(3)  Check leg extension .  Telescop ing section shall s tart t o  
extend without binding . Record under item 8 .  

e .  Attach loop in a c ord to extension leg (d ) .  Attact spring scale 
to loop and pull parallel to leg axis  until leg locks in fully 
extended position. 

(1) Force shall not exceed 3 pounds . Record under item 9 .  

(2)  Check orange color coding. Record under item 10 . 

(3 ) Ensure that leg is firmly locked by retainer springs . 
Record under item 1 1 .  

f .  ( 1 )  Ensure that fixed leg will start t o  extend manually without 
binding. Record under item 1 2 .  

VII-18 
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g .  Repeat step (e)  for this leg .  Record under items 13 , 14 , and 
15 . 

h .  Re str a in ALSO . At tac h  spr ing scale to with in 0 . 25 inch of 
end of hand le and switch ac tuator . App ly  forc e perp end icu lar 
to thE hand le unt i l  it releases. from stowage c l ip . 

( 1 )  Re lease is to occur be tween 5 and 10 pound s .  Record under 
item 1 6 .  

i .  Engage hand l e  f ixed lock p i n  into upper rec eptac le  i n  batter y .  
Attac h  spr ing scale to d isengaged end of hand le  2 . 5  ± . �  inches 
from lower rec eptac le in battery . App ly  force 90 degrees to 
the hand le in plane of lock p in unt i l  s pr in� - l oaded pin fully 
engages receptac le . 

( 1 )  Engagement force sha l l  net exceed lO pounds .  Record under 
item 1 7 . 

j .  Lift rack vertical ly t o  c lear tread le  and power head as semb l y .  

( 1 )  Ensure that n o  b ind ing or interference occurs dur ing 
removal .  Record under item 18.  

(2) Lower l eg shal l unfold dounward to  a l ocked po� ition .  
Record under item 1 9 .  

( 3 )  Ensure that leg will  start to extend without b inding . 
Record under i tem 2 0 .  

k .  Repeat s tep ( e )  for this leg . Record under items 2 1 , 2 2 ,  and 
23 . 

1 .  Place rack on aurfac e .  Rack shall be stable with no tendency 
to t ip or lean when rocked . Record under item 24 . 

m. D� lete 

n .  Remove bore s tem cover . 

(1 )  Cover shall d isengage eas ily without b inding. Record 
under item 26 .  

o .  Pull bore s tem retention strap release tab . 

(1)  Velcro shall separate eas ily. Strap shall fully deploy . 
Record under item 27.  

VII-19 
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p .  Rotate adapter (in power head spind l e )  c ounterc lockwise unt il 
retent ion spr ing c l ips reach de tent a t  end of groove . 

( 1 )  Adap ter shal l turn eas 1 1y .  Spring- loaded key b l ocks 
shal l re lease fr�ely . Retent ion spr ing c l ips shall 
engage groove l imit detent to prec lude further adapter 
rotat ion without d e f inite torque increase . Rec ord 
under item 2 8 .  

q . De lete 

r .  Re set colle t .  Depre s s  spr ing-loaded key b locks . Rotate 
clockwise unt i l  adapter is fully engaged , 

( 1 )  Collet shall  reset without b ind ing . Adapter shBll engage 
without b ind ing . Record under i tem 3 0 .  

s .  Sequentially remove , inspec t ,  and replac e  each bore stem. 

(1)  Bore stems to be free of any damage to taper j o ints and 
drill  t it s . Check for orange str ipe on ins ide circumference 
of upper end of taper of drill b it s tems . Paint to be  
c lear ly visib le . Check yellow band on six s tems . Ensure 

paint is c learly visible around entire circumference . Record 
under item 31 . 

t .  Remove power head support brar.ket p in b y  pulling r ing parallel 
to power head axis (re f .  Figure V-23 ) . 

(1) Pin shall come ,ut eas ily . Bracket shall rotate free of 
the thermal guard without inter ferenc e .  Record under 
item 32 . 

u .  Lift power head and battery assembly from treadle and place 
on surface . 

(1) As sembly shall l ift easily with no interference.  Record 
under item 3 3 .  

v.  Lift treadl� from table and fit to  rack. 

(1) There shall be no binding or interference . Record under 
item 34 . 

w .  Remove thermal shroud by pulling release ring. 

(1) Shroud latch shall release easily. Record under item 35 . 

VII-20 
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x .  Re s train rack, Attach spring scale t o  within 0.  2 5  inc' 1 o f  
th e  end of the wrench handle . App ly force perpendicu lar to 
wrench handle unt i l  handle releases from s t owage c l ip .  

( 1 )  Release sha l l  occur be tween 5 and 1 0  pounds . RecC>rd und � r  
i tem 36 . 

'lfy .  Sequent ial ly remove core s tem cap s (A through H )  fruna the firs t 
retainer as sembly and I through L from the second retainer 
assembly . 

(1)  Caps shall s lide from & towage re tainer eas i ly .  

( 2) Rep lace caps i n  proper sequenc e .  Record under i tem 3 7 .  

*z .  Se lect a core s tem as a check tool . Sequential ly couple the 
male and female threads of remain.i.ng core s tems to l:he check 
too l .  Couple all male ends to the power he�d spind le . 

(1) All threads are to smoothly and eas i ly engage and dis­
engage . Record under i tem 38 . 

aa. Rea ssemb le ALSD into s towage mode in accordance wi th the 
following procedures . 

a) ? lace ALSD components on a SIJitable work bench . 

b) Place bore s tems in rack. Ensure that bore 
s tems wi th dri l l  bit attached are placed over special 
plug in rack. Rotate stem until bit cu tting blade engages 
slot. S tems with yellow band to be placed over plugs 
marked with 11Y'1 in Figure III- 1 9 .  

c )  Reeet adap ter , remove treadle from rack, p lace treadle 
on table , stow velcro , 

d) Over lap bore stem retention strap and engage velcro , 

e) Hold bore stems in stowage position with one hand and 
replace bore stem cover wi th other hand , 

f) Insert bore stem cover retention p in. Ensure pull ring is  
oriented to handle and wrench stowage side of  rack , 

g) Remove handle from power head a.td place in rack s towage 
clip . Ensure that rack pin engages hole in handle. 

* To be performed in LRL 4t NASA-MSC by MMC per1on.ael. 
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h ) Re& tow wrench in rack c l ip s .  Ensure that rack pin engages 
hole in wrench hand le ,  

i ) Replace thermal shroud on battery . Pu ll r ing to be at 
the corner of the bat tery where s tart swi tch is loca ted , 

j ) P lace power head and battery a s sembly on treadle wi th bat tery 
spring- loaded l ock pin receptacle over. battery ca,nloc 
recep tac le in tread l e .  Ensure that there i s  no in ter ­
ference be tween the thermal guard and the power head $Upport 
fixture on tre.adle. Ensure •-'1at power he,ad suppor t r i ng 
engages s lots in treadle support fixture , 

k) Rotate power head suppor t bracke t to c losed posi tion and 
install power head suppor t bracke t  rt tention pin. Ring 
toward spindle , 

1) Re lease fixed leg lock spring and col lapse ex tended Pec tion 
of leg ,  

m) Release ad j oining leg lock sp ring and collapse extended 
sec tion of leg , 

n) Release #3 leg lock sp ring and col lapse extended s ec tion 
of leg , 

o) Lift rack , u s ing handle , fold #3 leg inward , 

p) Engage rack pin into treadle rece: Acle , 

q) Insert rack support pin #1, 

r) Rotate rack retention bracket to closed position and 
engage rack camloc ( 90• clockwise) ,  

s) Fold #1 leg inward 6.nd engage stowage clip r.nsuring that 
#2 leg foot pad is restrained by #1 leg foot pad and that 
#1 leg foot pad is restrained by rack fixture , 

t) Ins tall battery camloc , 

u) Rotate ALSD aasembly 90• toward operator, 

v) Fully collapae extended aection of leg #3 aad eu.ure that 
foot pad 1a reatraiDed by rack fixture 1 eagqe rack support 
pin 12, 
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w) Place end of bore stem retention s trap velcro 
:�nder leg 1/1,  

x)  Ensure bore s tems p�sitioned adjacent t o  leg #l  do 
not interfere with leg deployment , 

y) H�ld ALSD in vertical orientation with carryiug handle .  
Place assembly into plastic bag , 

z) Place assembly into bottom of shipping container (portion 
with handle attached) in the follcwing orientation: 
carrying handle to the right, battery to the left,  and 
the bore s tems for..,ard. Close and latch top . Lock 
container. 

Verify correct assembly with Figures III- 3 ,  III-4, and III- 5.  
Particular attention shall be given to camloc fasteners and 
the proper positioning of all release lanyards and pull pins 
in accordance with Figure III-14. Ensure that power head 
lanyard attach bracket i s  located such that lanyard is 30° -
45• to the power head spindle . Ensure that bore s tem retention 
strap velcro is placed under rack leg 111. Ensure bore s tems positioned 

adjacent to �ack leg tfl do not interfere with leg deployment. 
Ensure leg hinges (2 each) are not over-centered when in 
s towed position. Ensure ALSDJALSEP mounting receptac les are 
free of paint, Record under item 39. 
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Table Yn--4. ALSD Assembly Deployment Verification 

ALSO A8Hmbly Part Mo. 467A8060000- Serial Number ------------

ITSJI APPROVAL 
110. PABA. BEP. COMPUTATIONS/INSTRUCTIONS READING TOLERANCE DATE INSP. CUST. 

1 Status of calibration sensitive 
measuring 6 test equipment verified. 

2 3 . 7  a(l) Acceptable 
3 .. 7 al2\ Acceptable 

3 3 . .,. b(l) Acceptable 

.. 3. '1. c(l) Acceptable 

5 3. 7 c (2) Acceptable 

� 8 3. 7 d(l) 5 to lC  l os 

� ., 3. 7 d(2) Acceptable 

8 3 . 7  d(3) Acceptable 

8 3 . 7  e(l) < 3 lbs . 

10 3 . 7  e(2) Acceptable 

11 3 . 7  e(3) Acceptable 

12 3.7  f(l) Acceptable 

13 3 . 7  a<U ( 3 lbs . 

14 3. 7 &(2) Acceptable 

16 3. 1  a(3) Acceptable 
L...-�-- ...J 
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m. PABA. BEy.. 

16 3.  7 h (l) 

1'1 3 . 7  1(1) 

18 3 . 7  j (l) 

19 l . 7  j (2) 

ao 3 . 7  j (3) 

21 3. 7 k(l) 

� 
t: 

22 3. 7 k(2} 

u 3 . 7  k(3) 

M 3 . 7  1 

25 Delete 

26 3 . 7  a(l) 

27 3 . 7 o(l) 

18 3 . 7  p(l) 

29 Delete 

Table VD-4. ALSD Assembly Deployment Verification (Continued) 

COMPUTATIONS/INSTRUCTIONS READING TOLERANCE 

5 to 10 it-s 

i 10 lbs 

Acceptable 

Acceptable 

Acceptable 

( 3 1 b s .  

Acceptable 

Acceptabl� 

Acceptable 

Acceptable 

Acceptab le  

Acceptab le  

3C' 3. 7 r(l) Accept�
-1-- -

31 3. 7 a (l) Acceptable 
' 

A PPROVAL 

DATE INSP. CUST. 

' 

--

· -

- -

32 3 . 7  t (l) Acc eptable _JL__ 
._--L.-.--

;l ··:�- · · ·  ,, 
. ',, ' 

.. -
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Tab �.e VII-4 . ALSO Assembly Dep lo�nt Ver�fication (Con� luded)  

1'DK 
110. au. ut· . 

33 3 . 7  u(l) 

34 3 .  7 v(l) 

35 3.7  v(l) -
::.6 3 . 7  x(l) 

37 3. 7 7 (2) 

38 3 . 7  a (l) 
39 3. 7u(l) � ...,__ , 

• 

-. --, . .. - . " 

--- � - - - -.,-- � -

COMPUTATI<ItS / INS'lRUCTIONS 

-

- . I API'ROVAL 

READ me TOLERANCE DArE INSP.  
�-

Acceptab le 

Acceptab le -
Acceptab le 

5 to 10 lbs 

Acc�ptable 
.. 

Acceptab le 

I Acceptab le 

CUST . 

I 
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4. 0 ALSD BATTERY ACTIVATION PROCEDURES 

4. 1 Purpose - This procedure establishes the operating instructions for activating 
the dry charged A LSD Flight (PS94030000 14-003) and Training (PS940 30000 14-001) 

Uni t Battery Assemblies . 

4. 2 Activation Time Intervals - This procedure shall be performed in accordance 
with the following schedule. 

a.  Flight ur.l t l atteries shall be activated in accordance with the Apollo 
countdown schedule specifiGd in another section of this manual . 

b .  Training uni t batteries shall be activated at  the beginning of  A LSD 
operational training and when cell set replacements are required . 

4. 3 Test Equipment Requirements 

a. Voltmeter, DC 0-50 Volts , Weston Model 901  or equivalent. 

b. Voltmeter, DC 0-3 Volts , Weston Model 531 or equivalent. 

c.  

d. 

e .  

Torque Wrench, 0-50 inch-pounds 

Battery Filler Kit (Yardney Part No. 1 1294 for training models and 
No. 11310 for flight models) .  

Vacuum Chamber or  Bell Jar capable of maintaining 5 In .  Hg. (min. ) 
pressure. 

4. 4 Failure/Malfunction Criteria - Failure of the unit to meet the performance 
requiremP.,ts specified herein shall constitute a malfunction. Each malfunction will 
require an investigation to determine cause. 

4. 5 Visual Examination - Tbitz unit shall be visually examined for cleanliness .  
Particular attention shall b e  given to the following: 

a. Condition of material finishes . 

b. Freedom from contamination, such as corrosion products , scale, grease,  etc. 

c. Satisfactory tightness of assembly bolts and screws, electrical receptacle, 
relief valve and switch cover. 

d. Condition of electric&.! connector pins. 

4. 6 Equipment Description - The AlBD Battery Assembly contains sixteen (lS) 
silver-zinc cells, pressure rellef valve, control switch with sealing boot, electrical 
receptacle, interconnectiac wiriDc and mechanical hardware required to interface with 
the ALSD Power Bead and Handle Assembly. 
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4. 7 Precautions 

; 

a. Electrolyte Characteristics - The electrolyte (a strong solution of potas­
s ium hydroxide) is alkaline and corrosive , and should be handled with care . 
If neglected, the electrolyte will cause serious tlurns when it is permitted 
to cor.o.e in contact with the eyes or skin. A!k:lh-proof apron, rubber gloves 
and splash-proof goggles or a face mask are recommended for personnel 
engaged in filling and servicing SILVERC E L  batteries . 

b,. Antidotes , Internal - Give large quantities of water and a weak acid solution 
such as vinegar, lemon j uice or orange juice. Follow with one of the follow­
ing: white-of-egg, olive oil, starch water, mineral oil, or melted butter. 
Obtain medical attention at once. 

c .  Antidotes ,  External - For the skin: wash the affected area with large 
quantities of water. Neutralize with vinegar, lemon juice, or 5% acetic 
acid and wash with water. Obtain medical attention at once. 
For the eyes ; wash with saturated solution of boric acid or flood with water. 
Use this first a1d treatment until medical attention can be obtained. 

d. Washing Glassware - The electrolyte is somewhat corrosive to glass .  All 
beakers and syringes used should be thoroughly washed with water following 
their contact with the electrolytP.. 

e. Carbon Dioxide Absorption - Store the electrolyte in closed alkali-resistant 
�ontainers as it absorbs carbon dioxide from the air. Prolonged exposure 
to the air will impair the properties of the electrolyte. 

CAUTION: Do not, under any circumstances, attempt to use any type of 
electrolyte other than the special electrolyte furnished with the 
SILVEaCE L  batt�ry. Other types of electrolyte may damage 
or destroy the battery. 

f. Handling Precautions - This battery is capable of supplying unusually high 
currents if it is accidentally short circuited. A prolonged short circuit may 
cause serious burns to personnel and may destroy the battery. To avoid 
accidental short circuits, all tools used in connection with the battery or 
within close vicinity of the battery must be properly insulated with a double 
layer of electrical tape or varnish. 

CAUTIONS: 

(1) The battery shall be kept in an upright position under normal 
handling and operating conditions. 

(2) In fastening the battery cover to the case, tighten the 18 hex 
head nuts (in increments of 4-6 inch-pounds) to a total torque 
of 12-16 inch-pounds. 'lbe hex head nuts shoul� be tightened 
1n a consecutive clockwf.ae order. Do not use the criaa-crorJs 
method of tightenillg nuts. 
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4. 8 Battery Activation ProcPdure 

Note: Filler Kit Items - Each battery is furnished w1th a battery filler kit 
containing the items delineated in paragraph IV- 3. 0 .  Ensure that proper 
filling kit (YEC P/N 1 1310 for Flight Unj ts  and P/ N 11294 for Training 
Units)  is used for activation. 

a.  Remove the battery cover and rubber sealing gasket by removmg the 18  hex 
head nuts and stowing in  bag remote from area where activation is per­
formeti. 

CA UTION: To prevent seal damage, do not pry cover up by using an 
instrument under cover edge. 

b.  Remove the cell screw valve from each cell of  the battery. Check that the 
"0" ring between t!:z flange and threads of each cell screw valve is not 
damaged. Retain the cell S!)rew valves as they w ill be re-inserted after 
filling. 

c .  

d. 

e. 

f. 

Check to ensure that metal portion of filler caps have snug fit with poly­
ethylene caps . Remove cap from one electrolyte filler bottle .  Hand 
tighten one of the polyethylene filler caps securely onto the electrolyte 
bottle. . 

CAUTION: Do not apply excessive torque s ince damage w ill result to th':l 
polyethylene filler cap. Do not squeeze electrolyte from the 
bottle during this assembly. 

Place t.he battery on its bottom with the cover opening toward the operator. 
Tilt the battery hrward approximately 45°. 

Insert filler cap tip with "0"ring into cell vent threaded hole . While 
ensuring that proper thread alignment is maintained, hand-tighten the 
assembly clockwise using only the hexagon section of the filler cap until 
the filler cap tip is securely in position. 

WARNING: Do not tighten the filler cap to the cell by holding the bottle, 
since this will result in discharge of electrolyte onto the 
battety . 

Position the battery so that the cover face is upward. 

g. .Press the electrolyte bottle at its mid-section compressing it 1/4-inch 
maximum. Then release until air bubbJes cease to rise in the bottle. 
Repeat this operation until all of the electrolyte has been transferred into 
the cell. This operation should be performed slowly. Repeat this opera­
tion several times after the bottle is empty in order to remove any electro­
lyte in the filler cap assembly. Allow assembly to stand in this attitude 
for at least five minutes .  

h. After filling is completed, carefully remove the filler cap and bottle from 
the cell by turning only the hexacon section of the filler cap. Remove any 
excess electrolyte from the vent hole by using a vent cleaner. Insert vent 
cleaner up to the knot, into the cell vent hole and turn for one complete 
revolution. 
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WAR NING: If electrolyte is spilled on the cells or the battery interior, 
cogni 7'>.nt engineering personnel shall be informed immediately 
and shall revie .v the incident. Use of such a battery shall be 
authorized by Material Review procedures only. 

i .  Heplace the cell screw valve in the cell vent hole after the removal of the 
excess electrolyte from the vent hole is completed. Tighten valve to a 
flush fit using a torque of 1-2 inch-pounds . 

. . 

k. 

1. 

WAR NING: It is recommended that the cell :>crew valves be positioned in 
the cell vent immediately after the filling of each cell in order 
to minimize the possibility of fi.lling one cell twice. 

Aiter the filling operation of one cell has been conducted, remove the poly­
d.'hylene filling cap from the empty bottle by nolding the poly�thylene section 
o{ the cap. Clean the passage of the filling tip to remove droplets by in­
serting a stainless steel wire . 

Repeat the procedural steps of Paragraphs 4. 8. c through 4. 8. j until all 
s ixteen (16) cells have been filled. 

After filling of all cells is complete, remove the s ixteen (16\ l!ell screw 
valves and allow the battery to soak for a minimum of six hours before 
continuing test. Battery cover shall be temporarily installed \Without nuts) 
to preclude entry of foreign debris .  

4. 9 Battery Degassing <Vacuum Activation) Procedure 

Note: The following instructions listed under this paragraph are applicable only 
to Flight model batteries . 

a.  Remove cover from battery and ensure that all cell screw valves are re­
moved. 

b.  Install battery in vacuum chamber or bell jar in an upright position. 

c .  Slowly decrease internal chamber pressure from ambient to 5 +1 in. Hg 
over a five-minute period. Maintain chamber pressure at 5 + lin. Hg for 
approximately 15 seconds, and slowly return to ambient over a five-minute 
period. 

d. Remove battery from vacuum chamber, ensure that cell tops are free of 
electrolyte, and continue with Paragraph 4. 10. 

4. 10 Battery Voltage Checks 

a. Replace 16 cell screw valves and tighten ea...h to a flush fit usiug a torque 
of 1-2 inch-pounds. 

b. Uainl the Weston 531 voltmeter (or equivalent), measure the termiDal 
voltqe of each cell for 1. 85 + 0. 03 VDC. Record cell voltaps under 
Items 5 ·throuch 20 of Table Vii-5 uslDC Fipre vn-4 u a reference for 
cell ideD.UfloaUoa. 
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c .  Depress Hexseal boot switch cover . Using the Weston 531  (or equivalent) 
voltmeter , sequentially measure the voltage between Pin A (farthest from 
relief valve) and case , and Pin B (nearest to relief valve) and case of elec ­
trical receptacle . Voltmeter shall read 0 volts . Record under ltem c; 2 1  
and 22 of Table VII-5 . 

d .  Depress Hexseal boot switch cover . Usir.g the Weston 90 1 (or equivalent) 
voltmeter , measure the voltage between Pins A and B of the electrical 
receptacle . Pin A shall be +2 9 . 6 �0 . 5  VDC with respect to Pin B .  Record 
under items 23 and 24 of Table VII-5 . 

e .  Visually inspect top of battery cells to ensure that cell cases and termir�lt:� 
are free of corrosion and electrolyte . Clean tops of cP!ls if required . 

f .  

Note: During re-inspection cycles of  training uni t batteries , vent holes 
and caps shotdd be inspected to ensure tl.o.at they are not clogged . 

Replace the rubber sealing gasket and install two ... . ectrolyte trap ass em ­
blies (flight units only) . Fasten cover to the case with the 1 8  hex head 
nuts previously removed , tightening them (in increments of 4-6 inch-pounds) 
to a torque of 12-16 inch -pounds . The hex head nuts should be tightened in 
a consecutive clockwise order . Do not use the r!riss-cross method of 
tightening nuts . 

Notes: (1) Exercise extreme care during installation of electrolyte 
trap assemblies to ensure that the cell screw valves fit 
properly into the holes in the trap assembly . Ensure 
that the trap assembly lies flush with t he cell tops aiter 
installation to preclude excessive loading by the battery 
case l id .  

(2) Training unit (only) battery case pressure relief valves 
should be permanently removed to preclude accumulation 
of gas within the batteiY case during long term storage . 
Pressure relief valve is required only for operation of the 
ALSO system in a vacuum environment . 
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---Red band indicates (+) terminals 

F LIGHT BATTER Y  

---Red band indicates (+) terminals 

Negative (black) lead Positive (red) lead 

TRAINING BATTERY 

ngure VD-4. Battery Cell layout Diagram 
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Table Vll-5. ALSD Battery Assembly Activation Data Sheet 

ALSD Assembly Part No. 467 A8060000 - ---· -----­

Battery Assembly Part No. PS940300014 - ---------

Serial No. ------

ITEM 
NO .• PARA. REF. COMPUTATIONS/INSTRUCTION3 

1 Status of calibration sensitive 
measuring I& test equipment verified 

2 4. 8. a - 1 Perform procedures 

3 4. 9. a - d  Perform procedures 

4 4. 10. a Perform procedures 
-

� 5 4. 10. b Cell No. 1 Volt'\ge 

t 6 " Cell No. 2 Voltage 

7 " Cell No. 3 Voltage 

8 n Cell No. 4 Voltage 

9 II Cell No. 5 Voltage 

10 " Cell No. 6 Voltage 

11 " Cell No. 7 Voltage 

12 " Cell No. 8 Voltage 

13 " Cell No. 9 Voltage 

14 " Cell No. 10 Voltage 

1- --- -

' l l ft 

_____ _,_---.. �, N 

Serial No. 

APPROVAL 
READING TOLERANCE DATE INSP. CUST. 

I I 
·- - ·-----

Comp!et�d 

Completed 
. .  

Completed 
- . .  

1 .  8 5  + .  03  vn�; 

" 

" 

" 

I I  

I I  

" 

I I  
-

" 

. ,  

-· - - l 



.. 
.. 
.. 
. 

- '�'' 

ITDI 
:RO. 

16 

18 

17 

18 

19 

20 

21 

22 

23 

2-' 

21 

28 

PARA. REF. 
. 

-'. lO. b 

" 

" 

" 

" 

" 

4. 10. c 

-'. 10. c  

-'. lO. d 

-'. lO. d 

-'. 10. e 

-'. 10. f 

---

· -----�--- --·· . .  - '  

Table Vll-5. AI.BD Battery Assembly Activation Data Sheet (Continued) 

COMPUTATIONS/INSTRUCTIONS R EADING TOLERANCE 

Cell No. 11 Voltage 1. 85 .:!: ·  03 VDC 

Cell No. 12 Voltage " 

Cell No. 13 Voltage " 

Cell Mo. 1-' Voltage II 

Cell No. 15 Voltage " 

Cell No. 16 Voltage " 

Leakage Pln A to Case 0 VDC 

Leakage Pin B to Case 0 VDC 

Battery Terminal Voltage 29 . 6 + 0 .  5 VDC 

P1n A Positive YeR 

Perform Procedure Completed 

Perform Procedure Completed 

-- -

APPROVA l. 

DATE INSP. C UST. 
· --

I 



5 . 0 POWER HEAD FUNC TIONA L C HECKOUT 

5. 1 PurposP - This procedure establishes the operating instructions for verifying 
pr0per func tional operation of the A LSD Flight (PS955000002-007) and Training Unit N o .  2 
(PS955000002-005) Power Heads . 

5 .  2 Time Interval - This procedure shall be performed in accordance wL:1 the 
following schedule . 

a .  Flight Un it  N o .  2 power head sha l l  be ver i f ied i n  acc ordance  w i t h  
the BXA and KSC Pre launch Operations Ins truc t ions . 

b .  Training uni t power heads shall be verified in accordance with the A LSD 
Training Uuit Service Checklist.  

5 .  3 Test Equipment Requirement'! 

a .  Ammeter , DC 0 - 2 5  Amperes , Weston 901 o r  equivalent. 

b.  ALSD Battery Assembly (Activated) . 

5 .  4 Failure/Malfunction Criteria - Failure of the unit to mee� the performance 
requirements specified herein shall constitute a malfunction. Each malfunction will 
require an investigation to determine cause. 

5.  5 Visual Exa mination - The units shall be visually examined for cleanliness. 

5.  6 Eg•1ipment Description - Refer to equipment descriptions in Pa .. agraphs Vll- 1 .  6 
and Vll-2.  6. 

5. 7 Performance Requirements 

a.  Install activated battery assembly on power head in accordance w ith the 
applicable service instructions . 

b. Place battery/power head assembly on a clean rubber pad to preclude 
damage to thermal guard and paint finishes. 

c. Remove the battery cover (and electrolyte trap assemblies on flight unit 
batteries) and temporarily stow with the 18  hex head nuts and rubber sealing 
gasket. 

d. Using a "spin-tight" socket wrench, remove the two nuts and connecting 
bus strap between Ctills 8 and 15 (Ref. Fig. VD-4) of the flight battery 
(Cells 6 and 13 for training batterle�). 

CAUTION: Avoid short circuits by using extreme care to ensure that tool 
or hardware do not contact other cell terminals. 

e. For flight batteries, connect the positive lead of the anmeter (with appro­
priately fitting terminal lug) to the Cell 8 terminal and the negative lead to 
the Cell 15 ·terminal where the connectlnc bus strap waa previously removed. 
Use the cell terminal nuts to secure the ammeter leads to the cell termtnaJa.  
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Note: For training batteries , the pos itive amme t e r  lead i s  connected to 
Cell 6, and the negative lead to Cell 1 3 .  

f. Manually restrain the battery/p0wer head assembly on the rubber pad, and 
depress the battery switch boot cover momentarily .  Ammeter shall indi­
cate 21 .:t_4 Amps.  DC .  Record under Item 7 of Table VII- 6 .  

g. Carefully disconnect amme ter and replace cell bus strap and hardware. 
�..: 

h.  Replace battery cover (and electrolyte trap assemblies on flight bat�eries) 
in accordance w ith the instructions in Paragraph VI!-4. 10. f, tightening 
hex head nuts sequentially in a clockwise order in inc rements of 4-6 inch­
pounds to a final torque of 12- 1 6  inch-pounds 
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Table VU-6 .  Al.SD Power Head Functional Checkout Data Sheet 

AIBD Assembly Part No. 467 A8060000 ---------

Battery Assembly � No. PS940300014 ---------

Pbwer Bead Assembly Part No. PS955000002 ---------

Serial No . --------­

Serial No. --------­

Serial No. -------

I A PPROVA L ITEM 
READING I MO. PARA. REF. COKPtJTATIONS/INSTR UC TIONS OLE RANC E DATE INSP. C UST .  

' 

1 Status of calibration sensiUYe 
measuring 6 test equipment verified. 

a 5. T. a Completed 

a 5. T. b Completed 

• 5. T. c Completed 

I 5. '1. d Completed 

6 5. T. e Completed 

7 5. T. f 2 1 _:: 4 Amps 
-

8 5. 1. , Completed 

9 5. T. h Cvmpleted I 
I 
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ti . 0 A LSD B A T T E R Y  C HA R GIWj PROC E DURE 

fi. 1 Purpose - Thi s  p rocedure establishes the open ting procedure!:: fer c ha rging 
the ALSD Fl igrt (PS940 30000 14-003)  and T•aining (PS 9 40 30 000 1 4-00 1 )  Un i t  Battery 
Assembl ies . 

6 .  2 Time Intervals - This procedure shall be perfor med in accqcdance w ith the 
following schedul e .  

a .  T.:-aining un i t  N o .  2 b a t t e r y  s ha l l b e  rec harged a f t er e ac t 1 6  
m i n u t e  operat i on a l  d i · � h � r g e  per i od .  

b .  Flight un i t  batteries s!!all not b e  recharged unlecs directeri by the 
A LSE P countdown controller.  

'; . 3 Tes t Equipment Requirements 

a .  A LSD Battery Chargfr.g Unit .  

b.  Power Source,  105  to 120 VAC, 60 cps , s ingle phase. 

c .  Voltmeter, DC 0 - EO Volts , Wes ton Mocel 901 o:c eql.!iv�h!lt. 

d. Voltmeter, DC 0 - 3 Volts , Weston MoJel 531 or eq dvaleut. 

6. 4 F:.i lure/Malfunction �riteria - Failure of the unit to meet the performance 
requirements specified herein shall constitute a malfunction. Each malfunction will 
require an ir.vestigation t.o det2rmir.e cause. 

6. 5 Visual Examination - The ALSD battery sh�.n be visually examined for -:!lean-
lineae . Particular attention shall be given to the fol lowing: 

a. Condition of material finishes . 

b. Freedom from ccntam!nat.on, such as corrosi<ln product-'!� , scale, grease, e� . 

c .  Satisfactory tightness of assembly bolts and scr�w s ,  electr1cal receptacle, 
relief valve, and swiV.:h cover. 

d. Condition of electrical connector pins . 

6. 6 Equipme"t Description - The AI.BD Battery Charging Unit (described in Para-
gravh IV-2. 0) shall be :\Sed to charg� the Battery Assembly (described in Paragraph 
VD- 1 .  0). 

6. 7 Battery Cbarpr.fl Unit Calibration 

a. Posltton switches as follows: 

1) Power swlt�b to Off. 
2) Current control knob completely counterclockwise. 

3) Cell selector nltcb to Position 18. 
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4) Connect batter�· chaq;ing unit power c?.ble to 105-120 V A C ,  60 cps 
source . 

5} Turn power switch to Ot_ . Red Power On indicq_tor shall illumin:.t L e .  

6 )  Depress - alibrate switch and adj ust bottom screw on cutoff meter 
unti l iP.dicator aligns with CAL mark. Release Calibrate switch. 

7) Align red pointer on th� cutoff meter with the red line on the dial Ly 
adjustment of the small knob on the front of the cutoff meter. 

8) Turn power switch to Off Red PowPr On inJicator shall go out. 

6. 8 Batte.cy Cl:arging 

a. Install battery assembly (with cover removed) on battery charging unit 
adapter. Ensure careful engagement of mechanical alignment pins and 
electrical receptacle pins to I= ,..evant damage. 

NotL : For best result& , all battery charging should be done at an ambient 
temperature of 65° to 90oF .  

b .  Connect bJ.ttery chargi 11g unit adapter leads (red and black) to ti.eir respec­
tive 10-ampere output jacks on the battery chargirrg unit. 

c .  Verify that current control kr.ob i s  completely counterclockwise and cell 
selector switch is in Position 16. 

d. Turn power switch to On. Depress Hexseal boot switch cove-r on batt<:lry 
assembly with adapter unit lock and tighten wing nut. Red Pow�r On inc!.i­
cator and white Charging Current On indicator shall illuminate. 

e. 

f. 

g. 

Slowly rotatt.: curren' control knob clockwise until the following current 
level is indicated on the current meter: 

1) Training battery initial charging 0urrent to be adjusted to 1 . • 0 Amps . 

2)  Flight battery initial charging current to be adjusted to 2 .  0 Amps . 

Note: When l�harging is complete (approximately 12 - 16 hours for a fully 
discharged battery), the current will automaticall=' shut off. At 
this time, the white Charging Current On indicator shall go out ant.! 
the amber Charging Current Off indicator shall illuminate. 

Turn power switch to Off and remove battery assembly from battery 
charging unit adanter. 

Ushag the Weston 531 voltmeter (or eftUivalent), measure the terminal 
voltage c� each cell for 1 .  85 +0. 03 VDC. �ecord cell voltages under 
Items 9 throush 24 of Table Vfi-7 using Figure VU-4 as a reference for 
cell identification. 

Note: Perform voltage measuremEnts 6-10 hours after completiun 
of charging to allow time for cell stabllization . 
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h .  Dept ess Hexseal bc•ot switch cover . Using the Weston 5 3 1  voltm eter (or 
equivaknt) , sequential ly measure the voltage b etween Pin A (farthest from 
relief v 'l l·:e) and cas e ,  and Pin B (nearest to relief valve) and case of 
electrical recept8 c le . Voltmeter sha ll r ead 0 voits . Record under 1tems 
25 and 26 of Tab le Vll-7 . 

1 .  Depress Hexseal boot switch cover . Using the Weston 901 voltmeter (or 
equivalent) , m easure the voltage between Pins A and B of the electrical 
receptac le . Pin A shall be +29 . 6 + 0 .  5 V �C with respect to Pin B .  Record 
under Items 27 and 28 of Table VII� . 

j .  Visually mspect top of battery c ell8 to ensurE. that celi cases and terminals 
are free of corrosion and electrolyte . Clean top of cells if required . 

Note: During re-inspection cydes of training batteries , vent holes and 
caps should b e  inspected to assure that they are not clogged . 

k .  Replace the rubber sealing gasket and install two r>lectrolyte trap assem­
b l ies (flight units only) . Fasten cover to the case with the 18  hex head 
nuts previously removed , tightening them (in increments of 4-6 inch-pouncs) 
to a torque of 1 2 - 16 inch-pounds .  The hex head nuts should be tightened 
in a consecutive c lockwise order . Do not use the criss-cross m ethod of 
tightening nuts . 

Notes: (1) Exercise extreme care during installation of electrolyte 
trap assemblies to ensure that the cell  screw valves fit 
properly into the holes in the trap assembly . Ensure 
that the trap assembly lies flush with the cell  tops after 
installation to preclude excessive loading by the battery 
case lid . 

(2) Training battery (only) case pressure relief valve should be per­
manently removed to preclude accumulation of gas w ithin the 
battery case during long term storage . Pressure relief valvt 
is required only for operation of the ALSD system in a vacuum 
environment . 
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Table Vll-7. A I.8D Battery Charging Procedure Data Sheet 

::1 1 ... 

Al.BD Assembly Part No. 467 A806 0000 - ---------

Battery Assembly � rt  No. PS940300014 - ---------

ITEM 

hO. PARA. REF. COMPUTA TIONS/INSTR UC TIONS READING 

1 Status of calibration sensitive 
measuring & test equipment verified 

2 6. 7 . a 

3 6. 8. a 

4 6. 8. b 

5 6. 8. c 

6 6. 8. d 

7 6. 8. e 
-

8 6. 8. f 

Serial No. 

Serial No. 

TOLERANCE 

Completed 

Completed 

Completed 
-

+ 
Completed 

Completed 
-

Completed 

Completed 

-----

APPROVA L 
DATE INSP. C U5T. 

. 

9 6. 8. g Cell No. 1 Voltage 1 .  85 + .  03 voc 
-

Cell No. 2 Voltage 
,. 

10 " " 
- - ---

11 " Cell No. 3 Voltage " 

12 " Cell No. 4 Voltage I I  
� 

1� " Cell No. 5 Voltage I I  

14 II Cell No. 6 Voltage I I  

15 " Cell No. 7 Voltage I I  

,____ 

. [. 
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ITEM 
NO. 

16 

17 

18 

19 

20 

21 

22 

2J 

24 

25 

26 

2'1 

28 

29 

30 

-r-

PARA. REF. 

6. 8. g 

" 

" 

It 

" 

" 

II 

II 

" 

6. 8. h 

6. 8. h 

6. 8. 1 

2. 8. 1 

2. 8. J 

I 2. 8. k 

Table Vll-7. ALSD Battery Charging Proct>rlure Data Sheet (Continued) 

APPROVAL 

COMPUTATIONS/INSTRUCTIONS R EADING TOLERANCE DATE INSP. 

Cell No. 8 Voltage 1 .  85 + .  03 VDC 

Ce!l No. 9 Voltage " 

Cell No. 10 Voltage " 

Cell No. 11 Voltage " 

Cell No. 12 Voltage " 

Cell No. 13 Voltage I I  

Cell No. 14 Voltage I I  

Cell No. 15 Voltage II 

Cell No. 16 Voltage I I  

Leakage fr(lm Pin A to Case 0 V..JC 

Leakage from Pin B to Case 0 VDC 

Battery Terminal Voltage 29. 6 + 0 .  5 YDC 

Pin A Positive Yes 

Completed 

Completed 

C UST. I 
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7 . 0  BATTERY SERVICE INSTRUCTIONS 

7 .  1 Purpose - This procedure establishes the instructions necessary for field 
level main�enance of the A LSD Training Unit Battery , (Martin Marietta Corporation 
P/N PS 94030000 14-001) . 

7 .  � Time Interval - This procedure shall be performed in accordance with the 
following schedule : 

7 . 3 

a .  Connector ln&pt�tion - Preceding each installation to A LSD Power 
Head . 

b .  Terminal Voltage - After activation a per paragraph VU-4 . 8 ,  at the 
end of each partial or complete r echarge cycle , and after 30 da�rs 
storage . 

c .  Visual Cell Inspection - During activation , during each recharge cycle , 
or 30 days storage . 

d .  E lectrical Cir cuit - After activation or cell r eplacement . 

e .  Cell Replacement 

1) Replace complete cell  set (16 c ells) when the open circuit terminal 
voltage , after recharge of any one cell , reads less than 1 .  80 VDC . 

2) Replace ce Us when cell  distortion is sever e , ever; though cell 
terminal voltage is s.bove 1 .  80 VDC , or when excessive electrolyte 
seepage indicates a breakdown of cell envelope integrity of on<:J or more 
cell s . 

3) Whe1 , cells have been activated for 6 months . 

Precautions 

a .  The battery is capable of supplying unusually high curren ,s if it is 
accidentally short circuited . A prolonged short circuit may cause 
serious burns to personnel and may destroy the battery . To avoid 
accidental short circuits , all tools used in connection with the battery 
or within c lode v icinity of the battery must be properly insulated with a 
double layer of electrical tape or varnish. 

b .  The battery shall be kept in an upright positio'l whenever practical 
during normal handling and operating conditions .  

c .  The electrolyte (a strong solution of potassium hydroxide) is alkaline 
and corrosive , and should be handled with care . Alkali-proof apron , 
rubber gloves and splash-proof goggles or a face mask are recom­
mended for personnel engaged in servicing SILVERCE:i. batteries . 
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d .  Thoroughly clean all tools after use i n  s ervicing S1LVERCEL batter ies 
with a warm solution of soapy water . 

e .  Do not store >attery in discharged condition for prolonged periods . 

f .  Never completely discharge battery dur ing use . 

g .  Battery r e l ief valve should be permanently removed to prec lude 
?..ccumulation of gas within the battery case dur mg long term stowage . 

7 . 4  Servic ing Equipment 

a .  Voltmeter , DC 0 - 50 volts , Weston Model 901 or equivalent . 

b .  Voltmeter , DC 0 - 3 volts , WestoP.. Model 5 3 1  or equivalent . 

c .  Torque Wrench , 0 - 50 inch -pounds . 

:1 .  Miscellaneous hand tools . 

e .  A lkali proof mask , gloves , and apron . 

7 .  5 Battery Disassemb ly 

a .  Cell Removal - Remove battery from power head as per disassembly 
instructions , paragraph VII-8 . 0 . Remove battery cover and rubber 
sealing gasket by removing the 18 hex head nuts . Remove all b?.ttery 
terminr l nuts and battery terminal straps one at a time . Grip cell 
number eixteen (Ref . Figure VII-4) with pliers on terminal and pull 
cell up . Move c ell 15 over to vacancy left by cell 16 and remove in 
same manner . Repeat for r emaining cells . 

b .  Switch Removal - Do not attempt to remove switch assembly in the 
field . 

c .  Connector Removal - Do not attempt to replace connector in the: field . 

7 . 6 Cleaning 

a .  Internal - After br..ttery cells are removed , clean battery case internally 
with Freon T F  solvent and a clean cloth or brush . Blow out residue 
with shop air . 

b .  External - �lean extern�.lly with Freon TF solvent and a clean cloth . 

7 .  7 Cell Installation - Replace cells using reverse procedure of cell removal except 
do not use pliers on terminals . Press and slide battery in place . Replace wire lugs 
and terminal straps as shown in Figure VT.I-4 . Torque terminal nuts to 25 inch-pounds . 

7 .  8 Activation and Checkout - Perform activation and checkout of battery as per 
activation instructions VD - 4 .  0 . 
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8. 0 A LSD POWER HE J\D SERVIC E INSTR UC TIONS 

8. 1 _Purpose - This procedure establishes the field level inspection and s e rv ice 
instructions for the A LSD Flight (PS955000002-00 7 )  and Training (PS9 55000002-005)  
Unit Power Heads . 

8. 2 General - Refer to Table VTI- 8 and Figure VII- 5 for A LSD Power Head part 
numbers . For brevity, dash numbers without prefixes are used for descL iptionH 
throughout this procedure . 

8 .  3 Time Intervals (Training Uni ts) - This procedure shall be performed in 
accordance with the following schedule. 

a.  Percussor cam lubrication through external port shall be accomplished 
after each 0 .  5 hour of operation. 

b. Minor internal lubrication and inspection shall be accomplished c:.fter 
eac !l 2. 0 hours of operation, or after any operating period which is to 
be followed by non-operating storage for a period �xceeding one month. 

c .  Major internal lubrication and inspection shall b e  accomplishP.d after 
1 0  hours of operation. 

d. Power head to be returned for factory inspection and checkout after 
each 1 5  hourr of o�eratton. 

8. 4 Time Intervals (Flight Units) - This procedure shall be performed in accord-
ance with the following schedule. 

8. 5 

a. Internal lubrication and inspection shall be accomplished during Apollo 
flight countdown as described in another s ection of this manual.  

PrecRut!ons 

a. No Load Operation - Operation of thP. power head with no load on the 
output spindle should be minimized. Continued "no load" operation can 
greatly shorten the life of the power head. 

b. Storage - The power head and battery assembly should not be stored en 
the battery end for prolonged periods. 

c .  Polarity - Operation of the power bead i n  the reverse direction can 
cause Jamming. Closely observe polarity of all electrical connections 
disturbed during maintenance. 

d. Jamming - De-energize power swttch immediately if internal Jamming 
occurs . 

e. �atlng - Avoid operating unlt beyond 1500F case tempc>ratul'e for pro­
longed periods. 
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Pc . No . 

1206�-1  
1 2062 -1D 
12062 -2 
12062-3 
12062-4 
1 2 06 2 -5 
12062-6 
12062-13 
1206 2 -14B 
12062-15 
12062-16  
1 2062-17 
12062-18 
1 2062-19 
1206 2 -20 
12062-21 
12062-22 
12062 -23 
12062 -24 
12062-25B 
1 � 062 -26 
.t 20132 -27 
12062-28 
12062-29 
12062-30 
12062 -31 
12062-32 
12062 -33 
12062-34 
12062-38 

12062-39 
12062-41 

12062-42 
12062 -44 
12062-46 
12062-47 
12062-48 
12062-49 
12062-50 
12062-51R 
12062-53 
12062-54 
12062-55 

TABLE Vll-8 

h.LSD Power Head Part Numbers 
----

Name -� Pc . No . Name � 
End Plate (Flight) 1 12062-57 Fan B lade 1 
End Plate (Training) 1 12062-59 Rivet 4 
Outer Housing 1 1 2062 -6 0  Nut , Ret . 1 
Gear Cas e  Cover 1 1 2062 -6 1  Shoulder Screw 2 
Ring , Field 1 1 2062 -62 Washer Sl . Cl . 
l\1agnet SE-gment 2 (Lrg . I .  D . )  1 
Armc..tu1·e 1 1206:::. - -63 Bolder , Brush (Upper) 1 
Holder ,  Brush (Lower) 1 12062 -6 4  Cup , B rg .  1 
Brush Assem!Jly 2 1206 2 -7 0A W:tsher Ram Head 1 
S . A . Magnet 1 1206 2 -7 1 Washer , Flat 5 
Nut P.rg . Ret . 1 1 2062 -7 2 Sleev e ,  Brg . Lock 1 
Fan S. A .  1 12062 -73 Cap ,  Comm . End 1 
Gear , Cam 1 12062-76 Lead Wire (Long) 2 
Pinion , Inter . 1 1206 2 -7 7  S .  A .  Connector & 
Gear , Rotzry Drive 1 Lead Wirz 1 
Ring , Clamp 1 12062-79 S . A .  H.ot . Dr .  Gear 1 
Clutch , Overtorque 1 1 2062-80 S . A .  Ram Sleeve 1 
Sprin� , Clutch 3 12062 -82 Insert , Brg . 1 
Pin ,  Pinion Brg . 1 12062 -83 Insel'+- , Brg . 1 
Nut , Dr . Tube Stop 1 1206 2 -84 Retain er ,  Wiper 1 
S .A . Brush Holder 1 12062 -85 S . A .  Connector Comp . 1 
Tube ,  Output Drive 1 12062 -86 S . A .  Outer Housing 1 
Washer , Output Dr .  Stop 1 12062-89 Cup Washer 2 
Nut , Dynamic Seal 1 12062 -90 Shield , Wrapper 1 
Ram Head 1 12062-91 Shield , Disc 1 
Nut, Ram 1 12062 -94 Shield , Connector 1 
Steeve , Ram 1 12062 -95 Spring , Suppression 3 
Spring , Energy 1 12062-96 Button, Suppression 3 
Retainer, Spring 1 1 2062-101 Bearing, MRC R-4-
Washer , Insulator AF-4-ST 1 

(Flight Unit) 5 12062 -102 Bearing, MRC R-8-
Housing , Percusser 1 F-ST 1 
Washer , Clip CL (SM . 12062-103 Bearing, TORR fNTA-

I. D . )  1 203 1  1 
Fo1.lower , Cam 1 12062-104 Washer , Thrust TORR 
Dowel Pin 2 fTRA-2031 1 
Ring, Brush Holder 1 12062-107 Bearing , TORR B228 1 
Bracket, Mag Ret . 2 12062-1()8 Bearing , MRC MB -542-
Clip , Spring 2 ST 1 
Fan Hub 1 12062-109 Bearing, MRC R-4-A-
Pin. Brush Spring 2 4 ST  1 
Spring Brush (R. H.) 2 12062-110 Bearing, TORR B45 1 
Olp, Spring Ret. 1 12062-11 1  Bearing, MRC 5202 SB-
Sp1·ing, Brg. Plug 1 ST Full Type 1 
Ring, Thr . Brg. &lp. 1 12062.-112 3/16 Dia .  Ball , M50 

Steel 12 
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TAB LE VII-8 (Cont . )  

Pc . No . Name � Pc . N<2.! 

1206 2 - 1 1 3  Valve Pressure Relief 1 1 2062- 143 
1206 2 - 1 14 Receptacle , Battery 1 �:06 2 -114 

Intercom ! 
12oe : - 1 17 Sea l ,  Quad Ring Viton 1 ) 1206 2 - 145 
12062- 1 18 Seal ,  Dyn�,mic Bellows 1 1 206 2 - 1 4 6 C  
1206 2 - 123 Lock R;ng , \Val des Kc•: 1 . 12062 - 148 

N-500 1 - 1 3 '7H 1 12062 -150 
1206 2 -124 " E "  Ring , Waldes Koh . 1206 2 - 151  

5 13 3 - 1 2 - H  2 12062-155 
1 2062 -125 1/8 D .  Bali M-50 1 12062 -156 
121)62 -126 Perma-Nut 4 12062- 157 
120C 2 - 1 27 Seal , "0" 

Ring 1 1206 2 - 158 
12062 -130 #6 -32x1/4 Seel Screw 1 1 2062-159 
1206 2 -1 3 3  # 8-32x5/8 Soc . Hd . Cap 1206 2 - 160 

Scr . 3 12062-1 6 1  
12062-134 W1per 1 
1 2062 -135 Bushing , Thermal Ins . 5 12062-162 
12062-136 #10-32x7 /8 Soc . Hd . Cap 12062-163 

Sc .  15 12062-165 
12062-:1.37 # 1204-00 Int . Shake L . W .  4 12062-166 
12062-138 Quad Ring 2 12062-167 
12062-140 Term . Clip 2 12062-168 
12062-142 #1210-06 Int . Shake 12062-169 

L . W . 17 12062-170 
12062-17 1 

' 
f 

' ' I 

) 
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Nam e  

<f8 Lockwashe1· 
#4 -40x 1/4 Bd . Hd . 

(Br . )  M . S . "0" Ring 
�d . Ring 11011 Ring 

Name Plate 
Wire , Name Plate 
Roll Pin 
Insulatur 
End Plate Percussor 
Rod , Shock Absorber 
Spacer , Shock Absorb . 
Tube , Shock Absorb . 
7/16 -2ux3/16 Soc . 

Hdl . S .  S. 
#6 -32x 1/2 Seel Screw 
S .  A .  Rod , Shock Abs .  
Spacer 
Nut, ReUef Valve 
Washe't' , Insulating 
Washer , Flat 
Washer , Insulating 

Qty __ ._ , 
3 

4 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 

1 
1 
1 
1 
1 

15 
5 
5 

Washer , Insulating _1j Spring Ring 

., 
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8 .  t: Maintenance Equipment 

Torque Wrench - 1 /4 drive 0-50 in. -lbs . , R.daptable to:  
5}8 in. nut 
1/2 in. nut 
3/8 in . nut 
.'5/32 in.  nut 
9/64 in. cap sc rew hex 
5/32 in. clip s ,rew hex 
6/32 in. screw slot 

Allen Wrench 5/32 in. 
D1·ift Punch 5/32 in, 
Drift Punch 1/8 in. 
Drift Punch 1 / 1 6  in. 
Screwdriver, Standard 4 in. 
Screwdriver, Standard 6 tn. 
Screwdriver, Phillips 4 in . 
Screwdriyer, Phillips 6 in. 
Plien , Needle Nooe 
Wrench, End l/ 4 in. 
Wrench, Spanner 
Hammer 1-2 lb. 
Mallet 1-2 lb . 
Inspection Mirror 
Brusil, Cleaning 1 in. 
Vessel, Cleaning 6x6x2 in . 
Steel Pin, 1/8 round x 1/2 long 
Air Nozzle 
Shop Air, 50- 100 psi 
Grease, DuPont 240AC Kryt.ox Fluorinated (supplied in lube ktt) 
Oil, DuPont 143AC Krytox Fluorinated (supplied in lube kit) 
on Filler Cap (SUJ:.;>lied in lube kit) 
Fluid, Cleaning Freon T, F. Solvent 

8. 7 Lubrication 

8. 8 

a. External Port - Remove lubrication port screw (-162) . Assemble oH 
filler cap to Krytox 143 AC oll bottle. Apply five (5) drops uf oil through lubi·i­
catton pol'� to cam lubrication pad {- 134). 

b. Minor Internal - Remove battery, thel'mal guard and front end <>:sspr· !  · · 
as per paragrapl:i8i. 10. a through 8. 10. c. App\y a generous supply of �·· . ' 
grease t'> cam follower bearing (nef. Fig. Vll-2! ), cam gear ramp (- 18) , , n ; :.  . 

bearing (- 1 10), all acce11tble gearing, and lubrication pad (- 134). R�::.u• !' �  
aa per parP.graph 8 .  1 1  . 

c. Major Internal. - Lubrtc::ation after complew dllt!i'Uiembly and cleanl'lg 
(paragraph 8. 8 ana 8. 10) 11 explained 1n the Aaaemhly hocedurea, paragr�ph 
8. 1 1 .  

CleanlDI 

a. Mtnor .External - Clean exteraal •urfacee wtth Freon T. F. �olvent and 
a soft brush or a clean cloth. 
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b .  M inr•r Interna l - Use a c lean c loth to wipe a way ex c e s s  grea s e  depr,sJts 
or other fore ign mater ials frcm hous ing waUs . Cloth c a n  b e  dampened with 
Freon TF &llvent i f  necessary to rerr, ove crusted deposits . 

c .  Major Internal - All  part '> : md · �a : .  f'Xcept the c enter h ( J d s in� , should 
be submergt:.;d m Fr eon TF sc..•h l '  • .  <1 • •  : , . ; • r.ed with a soft brush wh i l�o . .-arts a r e  
submerg<..d .  Cl ean t h e  center n 1 1 ·, ' -� vy brushing, with solvent b eing ca r eful 
to avoid getting solvent into • ·• ; .'r C'ussor m echanism . Gr ease lost to solvent 
in the perc u:-;sor a ssembly · � . t  It·  t be replaced in th e field . Use shop air to 
remove final res idue aftp.· · : ea : lin� . If metallic parti c les w er e  present on 
uil:;a :; s emb lv , repeat tr, e , i e·; n l • c - �roc eS S  U.Hi'g n V solvent . 

8 .  9 Inspect ion 

8 . 10 

a .  Extern.:_!_ - f'Y'lr. _, � uc" ·er head visua li;r for c leanl ine ::.s , c ondition of 
mater ial fini 'heb . • ontumination , corroa ion , sc:J. I e ,  grease , t ightness of bolts 
and screws , electr ical rec�ptacle , relief valvP , and electrical c om1Eoctor pin s . 
Check housing carefully for s ig,"!l s of fatigue fail:• : ·es , d i stortion of housings . 
etc . 

b .  Internal - Inspect a l i  oearings fer wt: �r ar. , !  smo'Jthness of operation . 
Check all gear teeth for damc1ge or PXc�ss , ' ' '" w _.h. . In�pect housing inter ­
nally and externally for cracks . Inspect br .. :,hes , brusit springs , and wiring 
for defects . Check ar matur� ' :lmm : · t  , t( �· �t'r smoothness and commutator 
slots for fol'eign partic l es . Check l' t ';: -:·tr · · - -.I. c :mnecto.r pins anti connector 
for tightness . Check cam gear (- lf'  .r ".n · . fur sm:>ur.nr.e�·� . lY;:.pect all hard ­
ware for def::�cts . Replace aU defc. ..• ·: -� · :;l�.ponents . 

Dis&.ssem� Instructions 

a .  Batterv - Set unit on bench with battery end down . �emove the five cap 
screws (- 1 36) (Ref.  Figure Vll-6) . Hold battery rigid while slight I�· rocking 
and pulling up v ertically on power h\�d . l.ay power head down , and remov.e 
laminatr·' mylar insulation and rdai.,.>er assembly together with the cormector 
shield ( ·:J4) from the battery (Ref. Figure VTI-7) . Temporarily stow (flight 
units only) thermal washers (·-38) . 

b .  Power Head Thermal Guard - P..�mo\•e al:. lock nuts holding the thermal 
guard toget!.er 811d the thermal guard to the power head . Temporarily stow 
all loose screwe and washers . Remove remaining cap screws from power 
head housing flanges .  Carefully lift thermal guaro clear of pow .... r head . 
Temporarily stow all loose hardware (Ref . Figure VD-8) .  

c .  Forward Housing (Partial) - Grasp spinrill' and pull assembly axially 
from ce1tter h'lusing (Ref. Fig\&re VD-9) . Retnove housing quad ring &eal 
(-138) and cam gear bearing spring (-54) . 
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d .  Fnr\\<?.rd Hou E� ing (Complete}_ - Insert 5/32 dr ift ptmcl-t ;ntJ hole in reu1. iner 
n:..tt ( -60) and US" to turn nut counterc lockwise (viewing from cent<'r housing end) . 
If r eta iner n�� cannot be loos';!ned in this manner , tap dr irt punch with ham m er 
:: 1 nac to ret 1 i11E:r nut (Ref . Fil[l 'l't VII- 1 0) . Repeat abo"e procedure to l oosen 
the spir.rlle stop as .. ,cmbly ( - r, . ,::-.>; Compl ete!y unscrew (LH thread) spindle .3top 
ass emb l_, an0 s lide . .  a end v< sp:ndlE> bei!'lg careful P • .•t tu loos-: spring -lo�ded 
dectrosta� ic  brushes (-96) and spr ings (-95) . Usc 1/lo -inch drift punch to 
drive roll pin ( - 15 5) clear of hole . l." se 1/8 inch dr ift punch to unscrew (RH 
thread) dynamic seal r.ut (-2�} from rot1 ·y drive gear s�? ft (-20) (Ref . F!;:;ure 
Vll- 1 1) . Slide dynamic seal nut and spindl e  (-27) uut of rotary rlr ive g�a� 
cH v ity . (fPm prwa r i l y  stow l or . .; p  rol l pin ( - 1 !1!') a n :i  thP s ix hParings (- 1 1 2) . 

UE · a  mallet to tap the rotary ur �ve gear upward unti ' · t>ea:- C l·:"L� ':!ts the 
cam gear bear ing support (-55) . Cam pi:.ion bearing (-82) �m be removed 
from the forward hous ing bv pulling on cam gear and c lutch assemb ly (-18) 
Remove cr• p screws (-133) from cam gear bearing support ( -55) and r emo" e 
cam gear bearing support from forward hous ing . Push rotary drive gPar 
(-20) from forward housing . 

e .  Rear lious ing - Pul� rear housing and armature c l ear of centtr hou d ing . 
Remove spacer (-:! 65) located inside housir..g below �onnector . Unscrew (ll.H 
thread) armature end cap (-73) using a screwdriver and protrt•ding tabs for 
leverage . T.Tse 1/2-inch socket to rem ove armature shaft nut (· · l 6) . R -3nove 
armature a · · � �mbly from rear housing (-1) . Remove quad ring sE:al (- 138) 
from center housmg . Push bearing ( - 1 0 1) and spa�er �-72) out of housing . 
(Ref .  li'J.gure VJI-12) . 

f .  Ccntc. · Housing - The oei·manent ldb.lplet field asi emb ly t - 15) is r _:.,doved 
by sliding it out of the center �lousing (Ref . :ti'ig> .re Vll-13J . lf a fin�er grasp 
is not sufficient for r emova l ,  invert the housil�� and tar housing lightly with a 
non-metallic mallet arou.1u quad r ing seal groo• · .  Remove !uhr ication r: j 
(-134) u.-" ing a SC'rewdriver to work pad out '>f ho: .&mg . 

g .  Seals - (Ref . Figure Vll-14) - Armature end C•:\p (-7' !l� seal (-145) . 
qwtd r ing seals (-13&) on eacll end of center ! •::.using , Nu;.!)- drive seal (-14SC) , 

\. and spindle stop aCJsembly sea�.s (-117 and -127) are free for remo"al if dis­
c.ssembly instructions 8 . 10 .  a thr<>ugh 8 . 10 .  e have been • 1llowed . Oil port 
deal screws (-130 ancl - �C�) are removed with a scrt:.wdt- ivar . The spindle 
shaft dyna 1a'c bellov.·s seal (·· 1 18) is removed from dynamh·� tteal nut (-29) by 
preijsing around seal periphery \Vith finger . Access t(J the relief valve seal 

1 (- 148) is nchiever1 by unscrewing the relief valv'9 assembly (-1 13) . 

8 .  1 1  Assembly lnstructionfiJ 

a .  General - Ensure that all parts 1•1-ve been thoroughly cleaned, inspected, 
and defective parts replaced before proceding With the assembly of the ,ower 
head . Assembly of components, with the exception of a press fit on bearings , 
should 1\slemble easily . Dlfficul� in assembly 1Ddicates a problem and should 
be thol'Out. 1ly investigated . 
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b .  Lubrication - Apply a generous supply of Krytox grease on all bearings 
(Ref. .Figu� e Vll-21) . Turn bearings by hand to work grease into bearing races . 
Coat all s c:;.: · · with Krytox grease before and after installation . Prevent grease 
from contacung b-rushes or armature commutator . Lt:bri<:ate all gears and 
friction surfaces . 

c .  CentC!r Housing { -2) - Check to ensure that no ferruus particies have 
been a.tt:::·acted to the field magnet assembly (-15) . Align the field magnet key 
with th0 slot in the center housing and slide the field assembly into housing . 
Usa an inspection mirror to ensure that the key is seated properly in the hous­
ing slot . Tap field assembly lightly with a nonmetal lic fYiallet to seat fully . 
Work a generous supply of grease into lubrication pad (-134) and install into 
pad housing . Lightly lubricate relief valve seal  ( -148) . install on relief valve 
(-1 13) and install relief valve into housing . Torque to ;;s inch pounds . Install 
seal screw ( -162) and torque to 7 inch pounds . 

d .  Rear Housing (-1 1 - 1 D1 

1 .  �rushes ( -14B) - Remove and replace one brus1• at a time . Ensure 
that new leads are correct length (dress if necessary} and are positioned 
out of the way of the armature commutator area once lead attachment 
screws (- 144) are tight . Torque screws to 6 inch pounds . Ensure that 
brushes slide freely m brush holder ( -63) . 

2 .  Armature (-6) - Spread brttshes and insert armature into housing . 
Insert bearing ( -10 1) 1 shield side toward armature I over armature shaft 
and into housing . Screw nut (-16) onto armature shaft and tighten to 30 
inch pounds . Insert spacer (-72) into housing on top of bearing (-101) . 
Slip seai (-145) over spacer . Screw cap (-73) onto housing being careful 
not to disturb seal and tighten cap W1til it bottoms against spacer (-72) . 

3 .  Installation - Install seal ( -138) 1 well lubricated with Krytox 
grease , in seal groove on aft end of center housing . Invert aft housing 
and place shim (-165) into rear housing (Ref. Figure VII-15) . Set 
center housing over armature and slowly bring housings together . If 
spacing exists between the mating flanges , separate assemblies and re­
check the field assembly for a shift of position . After mating is correct, 
hold together temporarily with two cap screws ( -136) , one on each side 
of power head . Seat commutator brushes as per paragraph 8 . 13 . 

e .  Forward Housing (-3) 

1 .  MaJor - Install well lubricated seal (-146C) into housing seal gr0ove . 
Ensure that seal is not twisted . Press rotary drive gear (-20) through 
rotary drive bearing ( -107) until it bottoms against bearing . Install cam 
gear bearing support (-55) and cap screws (-133) with lock washers (-143) . 
Torque to 1 1  inch pounds . Insert bearing race and the cam bearing 
( -103) in cam gear bearing support (-55) • Insta 11 o.1m gear (Ref. Figure 
VU-16) clutch, and bearing aiJsembly into cam bearing support until pinion 
bearing (-109) is seated . �ote: Lift rotary drive gear up as necessary 
to permit pinion bearing (-109) to be inserted into housing . Use mallet 
to tap rotary drive gear (-20) shoulder tight against rotary drive bearing 
(-107) . Insert bellows seal (-118) into dynantic seal nut (-29) . Work 
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bellows seal with fingers until in position (Ref . Figure VII-17) . Slide 
dynamic seal nut and bellows seal assembly carefully over small diameter 
end of spindle (-27) and down until assembly bottoms out on spindle flange . 
Apply grease to spindl e  axia� bearings (- 108) and axia l  bearing grooves 
in spindle . Fress bearings (six) into spindle grooves , align spindle 
grooves with r otary drive gear shift ( -20) grooves , and axially insert 
spin<'le into forward end of housing (R�f . Figure VII-1 8) .  Hold spindle 
in and carefully screw dynamic seal nut (-29) clockwise onto protruding 
end of rotary drive gear shaft (-20) . Important: If dynamic st · l  nut 
(-29) will not screw up fully by hand , remove nut and spindle and repeat 
above procedure . Use drift punch to tnrn dynamic seal  nut ( -29) until 
roll pin ( - 155) holes are aligned .  Install roll pin ( - 155) and drive flush 
with hammer . Install rotary seals ( -127 and - 1 1 7) into respective seal 
grooves in spindle stop tube . Partially screw spindle stop lock nut 
( -60) or. to spindle stop tube . Install electrostatic brushes ( -96) and 
springs (-95) into spindi,e stop assembly . Hole! ln:-t.shes m while sliding 
spindle stop assembly (Ref . Figure Vll-19) over female end of spindle and 
screw counterclockwise until hand tight . Use drlft punch and hammer 
to tighten spindle stop assembly .  Tighten spindle stop lock nut (-60) in 
same manner . Move spindle in and out by hand . Operation should be 
smooth with a travel of approximately 1/4-inch .  Check the electrostatic 
brushes visually for proper installation . Install seal screw ( -130) and 
torque to 7 inch pounds . 

2 .  Minor - Lubricate cam gear bearing spring (-54) and insert into 
cam pinion cup (-53) . Install quad ring seal (-138) into seal groove on 
forward end of center housing . Align cam gear ( -18) so ramp will not 
interfere with cam follower (-30) . Gently press forward housing assembly 
into center housing and temporarily install two cap screws ( - 136) , one on 
each side of power head . 

f .  Thermal Guard 

1 .  Traming Unit No. 2 - Remove two cap screws (-136) on side of power 
head opposite relief valve (-1 13) . Position thermal guard in place and 
re-install two screws (-136) , lock washers (-142) , and thermal washers 
(467 A8050030-027) as shown in Figure Vll-20 . Bottom , but do not tighten 
screws . Repeat above procedure for opposite side of power head . 
Ensure that thermal guard over laps are interfaced properly . Install 
remaining hardware as shown in Figure Vll-22 .  Note: If thermal wash-
ers (-170) vary in thickness , separate those that vary from the rest for 
use between the thermal guard and insert washer (-135) . Match washers 
according to thickness to fit gaps between thermal guard and insert 
washer (-135) . Tighten the ten cap screws holding the power head hous-
ings together and tighten in incremental steps to 30 inch pounds . Install 
the two rectangular insulator strips (467 A8050030-025) between the power 
head and thermal guard clamp . Ensure that insulator strips do not over .. 
lap and are aligned properly with thermal guard . Install flat washer 
(AN960C10L) over short cap screw (MS 1696-10) and insert assembly 
through bole (armature side) in thermal guard clamp . Attach lock nut 
(MS 21043) . Repeat for opposite side of clamp except install lanyard 
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assembly (4G't 1\ 8050030 -0B �l) under washer on nut end of cap screw . 
Keep lanyarrl p.trallel with spindle (Ref . Figure VII-22) and tighten cap 
screws until  thermal guard clamp is  tight a round spindle stop assembly . 
Insert cap screws (MS-5 1 957 - 1 4) through two remaining holes at forward­
most end of thermal guard . Attach flat washers (AN 960 C4) and luck 
nuts (MS-2 1 043 -04} and tighten . 

2 .  Flight Units - Thermal guard installation procedures for flight 
units are the sam e for training units except that flight units require addi ­
tiona! washers (-7 1 , - 1 6 7 - 168 , -169 , - 1 7 0) and are installed as shown 
in Figure VII-5 . 

e; .  Battery - Lay battery on bench , top down , and install laminated mylar 
assembly with retainer plate on top (Ref . Figure VII-23) . Ensure that connec ­
tor shield bottom is contacting battery case and that large slots in connector 
shield are up . Lay thermal washers (-38) (Flig11t Units only) O\'er battery cap 
screw holes . Align slots for proper interface with stress ribs on power head 
when installed . Check batt ery and power head connector pins for straightness , 
and vertically lower power head on battery while visually al igning guide pin s .  
Mter guide pins and connector pins have engaged , tap spindle lightly to bottom 
power head against battery . Press cap screws down and turn with Allen wrench 
to engage threads . Tighten cap screws incrementally to 30 inch pounds . 

8 . 12 Clutch Adjustment - Disassemble power head as per paragraphs 8 . 10 . 1  
through 8 . 10 . 4 .  Clamp cam gear (-18) in vise with pinion gear (-1 9) up . Insert 
a 1/8-inch pin approximately 1/2-inch long into va lley between two gear teeth . Hold 
in place and insert a. 1/2-inch socket down over pinion gear and pin . Use socket 
wrench handle to hold pinion g. ar , while breaking staking of retainer nut (-21) by 
turning counterclockwise with :L spanner wrench . Tighten nut (-21) and replace socket 
handle with torque wrencl . r,tcrementally tighten nut (-2 1) with spanner until rotation 
of the torque ,. ..:ncb gives a · ·eading of 28 :!_ 2 inch pounds . Stake retainer nut (-21) in 
two places . Reassemble power head as per assembl}' instructions . 

8 . 13 Brush Seating - If commutator brushes have been disturbed or replaced during 
maintenance ,  before installing forward housing and thermal guard , set power head in 
place on battery (Ref. Figure TU-24) , depress battery switch and allow armature to 
run for 3 to 5 minutes to seat · lrushes . 
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Symptom 

I Unit will not 
operate . 1 .  

2 .  
3 .  

4 .  
5 .  

6 .  
7 .  

Unit attempts to 1 .  
turn over but will 2 .  
not run . 3 .  

4 .  
5 .  
6 .  

Battery discharge 1 .  
rate high . 2 .  

3 .  
4 .  
5 .  
6 .  
7 .  

Spindle rotates 
with no percussor 

Percusswn wHh 1 .  
no rotati m 2 .  

Motor rwts with no 
spindle rotation or 

.. . .  
' '  percussion 

Intermittent 1 .  
operation 2 .  

3 .  
4 .  
5 .  

T AB LE Vll-9 

Malfunction Locali ,ation Chart 
ALSD Power Head 

- · -- -- - ----

Probab le Cause 
In Descending Order 

Actwn 

Battery discharged Charge or replace battery 
Battery switch Replace battery 
Battery connector defective Replace battery 
Power Head connector 

defective 
Short c ircuit in battery Replace battery 
Short circuit in Power Head Replace armature or rear 

housing 
Broken wire in Power Head Replace rear housing 
Brushes defective Replace brushes 

Battery discharged Charge or repla<:e battery 
Polarity wrong Correct wiring 
Gearing jammed Replace defective gearing 
Field magnets broken Replace field assy . 
Galled bearing Replace defective bearing 
Pe1·cussor jammed Replace ct.:nter housing 

De�e..:tive battery Replace battery 
Partial short circuit Check wiring 
Lack of lubrication Perform maj or lubrication 
Ar mature rubbing fields Replace fields 
Faulty bearing/s Replace bearing/s 
Faulty Percussor Assembly Replace center housing 
Shorted armature Replace armature 

Broken percussor spring Replace center housing 

Defective gear/s Replace defective gear/s 
Clutch too loose Adjust clutch 

Faulty gear train Replace ctefective gear/s 

Defective switch Replace battery 
Bac brushes Replace brushes 
Defective wiring Check wiring 

I 
I I 
I 

I 

Defective connector Replace battery or rear hoosing 
Defective armature Repla.!e armature 
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Figure VD-5 . ALSD Power Head Assembly 
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Figure VU-7 . 'thermal Shield Assembly Removal 

vn-56 

' 
J 

I 

• 



• 

! 
� • 

• 
" 
j 
. 

j 
; 
� 

l 
;, 
.· 

f ' ' 

J 
• ' t l 

f 

� J 

,' ' I  �� 

• J. -

r 1 1 ; 

o o o o o 

,._ 0 
I • , 'J 

• 

,. . 

.. . .. .. ..  

! ·� 
I .; I , r 

.•. 

I } . 
I I I 
I • 

i : · \ �, 1 : I I ' 

• � 
F 

Figure Vll-8 . Thermal Guard Disassembled 

Ftpre VD-9. Power Head Forward HousiDg Removed 
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Figure Vll - 1 0 . Spind!l'  St · >p Lock H.ing H( •moval 

.... . 
. ' '· ; 

., � 
/ ' ·� 

f,;a 

Figure Vll-1 1 .  Bellows Seal Nut Removal 
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Figure Vll-12 . Rear Housing Disassembled 
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Figure VU-13 . Field Assembly Removal 
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Figure VII-14 . Power Head Seals Removed 
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Figure VII-15 . Rear Housing Before Installation Into Center Housing 
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Figure VII-16 . Installation of Cam Gear & Clutch Assy .  
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Figure Vll-17 . Installed Bellows Seal 
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Figure VII- 1 8 .  Insertion o f  Spindle Assemb ly 
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Figure VII -19.  Installation of  Spindle Stop Assy . 
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Figure VII-20 . Thermal Guard Installation Training Unit No . 2 
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Figure VII-?.1 . Lubrication of C..tm Follower Bearing 
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Figure VU-22 . Installation of Thermal Guard Lanyard 
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Figure Vll-23 . Insulation and Connector Shield Installed on Battery 
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Figure VU-24 . Brush Run-In Mode 

VII.. 65 

� . . 



• 

.. . 
.' . I { 

' � 

VIII.  ALSD/ALSEP INTEGRATION , PRELAUNCH AND POST LAUNCH OPERATIONS 

1 . 0  INTRODUCTION 

A tabulat ion of ALSD/ALSEP integrat ion and pre launch operations requ ire­
ments are presented in Tab le VIII- I .  These procedures , at the discret ion 
of the ALSEP pr ime contrac tor , may be performed at BXA or KSC wi thin t�e 
recommended t i me re�tr ic L ions . The p�ocedures have been deve loped � v  inter­
face the ALSO requ iremen ts with the final ALSEP fl ight acceptance tests  in 
accordance with the informat ion avai lab le � t  the t ime of re lease of this 
manua l .  It i s  recommended that wherever pos s ible , Martin Marietta Corporation 
technical as sis tance be provided when performing these operat ions . 

TABLE V III- 1 

ALSD/ALSEP Integrat ion and Prelaunch Operat ions 

Receipt of equip . 
in field (KSC) 

T- (90- 120) days 

T- 10 days 

Proc�dure Para. Re f .  

1 )  Perform GSE operational read ir-.ess VI. l . O & 2 . 0  
ver i ficat ion procedures on all  units . 

1 )  Perform GSE operat ional read iness VI . l .O & 2 . 0  
verificat ion procedures on a l l  units . 

2)  Perform inac tive battery subsys ter. VII. l . O  
ver ificat ion procedures on a l l  bat tery 
ass emb l ies (4 units ) .  Batteries 
attached to flight unit power head s 
to be removed and reins talled in 
accordance with appl icab le procedures . 

3) Perform nonoperating power head sub- VII. 2 . 0  
sys tem verification procedures on al l 
power heads (2 units) . Power head s 
to be removed and reins tal led on 
batteries in accordance with appli-
cable procedures . 

4) Perform ALSD assembly deployment 
verificat ion on all ALSDs (2 units ) .  

5) Sequentially install all ALSDs on 
ALSEP. 

Remove battery and power head from de­
signated flight unit ALSD and perform 
nonoperating battery and power head 
eubsystem verification. 

VIII-1 
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T-6 days  

::.'·5 days 

NOTES : 

• T-4 days 

' .  l 

l 
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TABLE VIII- 1  (C ont . )  

Procedure Para .  Re f .  

Per form ALSO bat tery ac t ivat ion procedure . VII . 4 . 0  

1 )  Ins tall ac t ivated battery on des ignated VII . 5 . 0  
f l ight un it and per form power head 
func t ional  che�kcut pr0�Prlures . 

2 )  Remove b attery from power head and 
per form par.agraphs VII . l . B . a  through 
f ,  1 ,  anJ m to purge bat tery case . 
Perform paragraphs VII . 4 . 10 . c  and d 
to ensure proper bat tery voltage . 

3 )  Assemb le act ivated battery and power 
head and per form ALSO assemb ly 
deployment veri ficat ion . 

1)  After per fornance of paragraph 
VII. 3 . 7 . u lift ALSO as semb ly 
and momentar i ly depress both hand le 
ac tuat ing switches to ver ify power 
head operation .  

VII . l .  8 

v -r:r . J . o  

2 )  Performance o f  paragraphs VII . 3 . 7 . y and z 
to be performed at MSC LRL jus t prior to 
ae&ling SRC. 

1)  Remove 5 temporary identificat ion tags N/A 
(power head tag from thermal guard , 
battery tag and 3 lanyard tags ) .  

2 )  Perform the following final checks : N/A 

a) Verify that the four lanyard pu ll  
pins (Ref . Fig . II I- 14 ) are pro­
perly and complete ly engaged on 
treadle and rack. 

b)  Verify that the battery thermal 
shroud (Ref . Fig. I II- 6 ) release 
latch is secure . 

c )  Verify that the rack- to- tread le 
and battery-to-treadle camlocs 
(Ref.  Fig. V-12 ; V· l 3) are secure.  
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T + 5 days 

NOTES : 
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TABLE VIII- 1 (Cont . )  

Procedure 

3) Care ful ly ins tal l ALSO as semb ly on 
board ALSEP/LM. 

Astronaut sc ient ist  to perform 3-hole 
lunar drilling mis s ion . 

Dr illing miss ion should be performed 
w li..h in 15 d :1y:: of �.ctt"t"ir>ry ac tivat ion 
to ensure ful l  power output capac ity 
of the ALSO battery • 
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IX .  TRAINffiG UNIT SERVICE CHECKLIST 

1 . 0  PURPOSE 

The purpose of this checklist is to provide an easy reference for the tr<;ming 
unit inspection and maintenance requirements of the training battery and power head . 

Procedure Time Para . Ref..! 

Activate Cells 1 day before use vn . 4 . o  

Recharge Within one day oi partial or lull Vll . 6 . 0 
discharge (power head will not 
percuss) 

Inspect Cells Every month or every recharge vn . 4 . 10 ,  e .  

Check Cell Voltages After every recharge cycle vn . 4 . Io ,  b, c ,  d .  

Visual Inspection Prior to installing battery on vn . 4 . 5  
power head 

Check wiring After cell replacement vn .  4 . 5 ,  c .  , d . 

Replace Cells Cell voltage low after charge vu . 7 . 0  
Cel 1 s leaking 
Cells distorted 
Ai�er 6 months activation 

Internal Cleaning Before installing new cells VD . 7 . 6  
. .  

Lubricate 
External Port . 5  hrs . of operation VU . 8 . 7 ,  a .  
Minor Internal 2 hrs . of operation vn .  8 . 7 ,  b .  

To be stored in excels of ' 
30 days after use. 

Major Internal 10 hrs . of operation VU . 8 . 7 , c .  

Clean 
Minor External As required vn. 8 . 8, a .  
Mblor Internal 2 brs . c-f operation. vn. 8 . 8 ,  b.  

Unacheduled minor maiDteDaDce 
Major IDternal 10 brs . of operation vn .  8 .8 .  c . 

.. Unschedul.t major matnteDaDce . .. � Seal replacement • J 
t Check Power Head RPM low vn. s . 1  , 

CUrrent Abnormal beaUDg 
Colmector pw burned 
After 2 brs . of operaUOD 

l • 

� 
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Replace Seals 

Inspect 
External 
Internal 

Unscheduled Maintenance 

Seals damaged 

. 5 hrs . of operation 
2 hrs . of operation 
To be stored in excess of 33 
days after use 
10 hours of operation 

As required 

IX-2 

vn. 8 . 0  

vn . 8 . 9 , a .  
vn . 8 . 9 , b 
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X. A LSD SPARE PAR TS DISTRIBUTION 

1 .  G INTRODUC TION 

1 .  1 �LSD Flight Units - Primary flight spares support is attained by the availa-
bility of two ( 2 )  identical ALSD flight units (Part Number 467 A8060000-06 9) . The 
current mission requirement for the ALSO has been recJced from two flights to one ,  
providing one (l) ::omplate backup unit to support the single flight. In additiOn, a total 
of two (2) spare battery assemblies (Part Number PS940300014-003) are provided in 
the event that launch sehedule slippages require the activation of replacement batteries.  

A summary list of additional flight spare components and subassemblies pro­
vided under the terms of the ALSO contract is presented in Table X- 1 ,  and a detailed 
list is presented in Table X-2.  It is anticipated that these spares may eventually 
become available to support the ALSO trainii'l� progr?.m. 

1 . 2 ALSO Training Units - The A LSO training units will be s ubjected to consider-
able use, and a larger inventory of spare parts has been provided to support the anti­
cipated maintenance requirements . A summary list of components and subassemblies 
is presented in Table X- 1 ,  and a detailed list is presented in Table X-3.  

1 .  3 Ground Support Equipment (GSE) - The major elements of GSE required to 
service the .�. LSD include the Pressurization Unit (Part Number 467 A8090000-009) and 
the Battery Charging Vnit (Part Number 467 ASOS0000-009). A total of two each of 
these units have been provided for prelaunch operations, with one set serving as a 
backup for the primary equipment. Availability of two pressurization units also pro­
vides the capability of simultaneous checkout of the battery and power head pressuri­
zatior. systems . 

A total of three (3} battery charging units have been provided to s up-'lrt the 
training requirements at a variety of locations . Pressurization units are nc..� required 
for s upport of the A LSO training units . 

In addition to the above, a pressurization unit and battery charging unit will be 
released to the GSE inventory after completion of all ALSO acceptance testing at the 
Martin Marietta Corporation. 
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Table X-1 .  ALSD Spare Parts Summary * 

Total Training Units 
Nomenclature Quantity *1 *2 

Drill Bits 30 ea. 8 22 

Drill Bit Extension Tube Sets 3 ea. 1 2 

Hoie Casing Set (6 Pieces) without Adapters 1 1  ea. 2 9 

Batteries (Flight) 4 ea. 

Secondary Cell Set (for Training Battery) 6 ea. 3 3 

Percussor Assembly 1 ea. 1 

Motor Assembly 1 ea. 1 

Power Train Assembly 1 ea. 1 

Seal Refurbishment Kit 7 ea. 4 

Castings 2 ea. 1 

Cam 1 ea. 1 

Bearing Set 2 ea. 2 
Gear Set 1 ea. 1 

Motor Brush Set 4 ea. 4 

Motor Armature 3 ea. 2 

Percussor Spring 1 ea. 1 

Electrical Connector 4 ea. 3 

Purge & Relief Valve 2 ea. 

Permanent Magnet Set 1 ea. 1 

Electrical Switch 2 ea. 1 

Accessory Group (not including Battery 
Shroud and Power Head Guard) 1 ea. 1 

Thermal Guard (Power Head) 2 ea. 2 

Battery Shroud 2 ea. 2 
Adapter (Hole Casing/Power Head) 3 ea. 1 2 

Flight 
Units 

4 

3 

1 

1 

1 

2 

1 

Note: A total of two (2) each additional spare 'Orill Bita and one (1) each TraiJ11Jll Battery are 
to be furnished with Al.SD Training Un1ta. ..., 

* Delivered under Contract NAS9·6587. 
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Table X-2.  A LSD Flight Unit Spares and Material Samples *  

Nomenclature Part Number Qua.1t1ty 

Battery (Fltght) PS9403000014-003 4 

I Battery Filler Kit 1 1310 (Yardney Electric) • 

Seal Refurbishment Kit 12062-211  (Black & Decker) 3 

Castings 12062-21-1: (Black & Decker) 1 (Set) 

Motor Armature 12062-6 (Black � Decker) 1 

Electrical Connector (Power Head) PS8133000001-005 1 

Purge & Relief Valve 12062- 113  (Black & Decker) 2 

Electrical Switch BA-3ST (Microswitch) 1 

Material Samples 

Dr111 Bit PS600100023-0ll 3/Flt.Unit 

Extension Tube PS600100022-005 1/Flt.Unit 

Cap 467 A8050016-013 3/Flt.Unit 

Dr111 String Wrench 467 AS050014-039 1/Flt.Unit 

Notes : 

* 

1) Finish Requirements - The spare batteries and power head castings shall 
be painted in the same manner and areas as the comparable flight units as 
depleted on Drawing 487 A8050000. No additional finish is required for the 
balance of parts listed above in excess of that defined on the applicable 
detail or assembly drawings. 

2) Clea� Requirements - The spare batteriea and material samples shall 
be c eaned and b&ggl!d in accordance with Drawing 487 A8050034. 

3) Preservation and Pac� - Preservation and packaging of the above 
shall be in accordancewtMIL- P-118 and MIL-STD-794 (WP) IAvel "A". 
Packing and shipplq containers shall be in accordance with MIL-STD-794 
(WP) lAve! "B". 

Battery Filler Kits shala. be packaged and shipped separately from other 
spare parts, using containers in which the component. were received from 
Yardney Electric (or equivalent). Component. of these ftller kit. must be 
protected from contamination by cushionina matertal. 

4) Material 1wle1 u!l4tr Contract NAS9-f462: 

Stem cap1 Part iblbtr 467A8060003 • 3 Bach 
Cap retalr.r (aDOCSlltd alumlnulll) 

DtUvered under Contract NAS9·6.587. 
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Table X-3. ALSO Training Unit Spares (Sheet 1 of 6) * 

Part Number Nomenclature Quantity 

Martin Marietta Hardware 

P3600100023-007 Drill Bit 8 

467 A8050000-011  Drill Bit 22 

467 A8050030-089 Thermal Guard (Power Head) 2 

467A8050029-049 Thermal Shroud (Battery) 2 

467 A8050036-009 Adapter (Casing/Power Head) 2 

BA-3ST (Micro@Witch) Electrical Switch 1 

One (1) Drill Bit Extension Tube Set, consisting of 

PS600100022-001 
PS600100022-003 

Extension Tube - Standard 
Extension Tube - Bit 

7/Set 
1/Set 

Two (2) Dr1ll Bit Extension Tube Sets, consisting of 

PS600100022-005 
PS600100022-007 

Note (1) 

Extension Tube - Standard 
Extension Tube - Bit 

Including canadizing, cleaning, sandblasting 
and anodizing in accordance with Note 20 on 
Drawing 467A8050000 Sheet 3 .  

7/Set 
1 /Set 

Nine {9> Hole Casing Sets(W/o adapters), consisting of 

467 A8050006-019 Hole Casing - Standard (long section 4/Set 
w/o color) 

467 A8050006-039 Hole Casing - (long section, black 1/Set 
internal band) 

467 A8050006-089 Hole Casing - Tip (closed end section) 1/Set 

Three(3) Hole Casing Sets(W/o adapters), consisting of 

467 A8050006-019 Hole Casing - Standard (long section 4/Set 
w/o color) 

467 A8050006-039 Hole Casing -(long section, black 1/Set 
internal banCI) 

467 A8050006-049 Hole Casing - Tip (closed end section) 1/Set 

One (1) Accessory Group, consisting of 

467.\8050001-039 
-'67 A8050001-019 
12R1-1BB 
MS20-'26-AD2 
467 A8050009-029 
467 A8050012-007 

Treadle Assembly 
Camloc Assembly 
Receptacle, Camloc 
Rivet 
lDck Pin Assembly 
Clamp 

* Delivered under Contract NAS9-6S87. 

X-4 

1 
1 
1 
2 
1 
1 

Notes ! 

(1) 
(1) 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

... 
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Table X-3. ALSD Training Unit Spares (Sheet 2 of 6) 

Part Number Nomenclature Quantity 

467 A8050012-C21 
467 A8050012-023 
MS20470B5 
MS16535-159 
467 A8050000-001 
467 A8050000-003 
467 A8050000-005 
467 A8050000-007 
66-60-6B 
66-28- 1  
MS20470B3 

Yoke 
Yoke 
Rivet 
Rivet, 
Pad 

Tubular 

Nameplate 
Pad 
Pad 
Insignia 
Mod Plate 
Rivet 

Note (2) These parts shall be attached to the Treadle 
Assembly. Parts shall be fit checked and 
assembled using Training Unit No. 2 Power 

Note {3) 

Head, Thermal Guard, Battery and Thermal 
Shroud for coordination purposes. 
The Nameplate shall be marked as follows:  

1 
1 
8 
1 
1 
1 
1 
1 
1 
1 
6 

Die stamp in . 094" high characters , 
Nomenclature: "ALSO Training Unit No. 2 Spare" 
Die stamp in . 062" high characters , 

467 A80500 13-099 
467 A8050028-029 
467 A8050014-039 

467 A8050006-089 
467 A8050006-019 

467 A8050006-039 

467 A8050006-089 
487 A8050006-019 

467 A8050006-029 
467 A8050036-009 

-'87 A8050027-019 
467 A8050027-009 

Part Number: "467 A8050000-079" 
Contract No. : "NAS 9-6587" 
Serial Number: (leave blank) 

Handle and Switch Assembly 
Rack Assembly 
Wrench 

One {1) Hole Casing Set, consisting of 
Hole Casing- Tip (closed end section) 
Hole Casing -Standard (long section 

w/o color) 
Hole Casing - (long section, black 

internal band) 
One (1) Hole Caslni Set, consisting of 
Hole Casing-Tip (closed end section) 
Hole Casing-Standard (long section 

w/o color) 
Hole Casing - Short 
Adapter (Casing/Power Head) 
Retainer - 4 Female - 4 Male Caps 
Retainer - 4 Male, 3 Female, 1 Bit Cap 

Three (3) Electrical Connectors, conelstis of 

1 
1 
1 

1/Set 
4/Set 

1/Set 

1/Set 
4/Set 

1/Set 
1/Set 
1 
1 

PS813300001-007 
PS813300001-00S 

Note (4) 

Connector, ALSD (Female) 2 

Note (5) 

Connector, ALSD (Male) 1 
Quantities art� total. Two female and one male 
coJDPriSe the total requirement for three elec­
trical connectors. 
Tbte part physically inetalled in Black 6 Decker 
Connector Assy. P/N 12062-85 liated below u 
part of a :Motor Assy. 

x-s 

Notes I 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) ' (3) 
(2) 
(2) 
(2) 
(2) 
(2) 

(4) 
(4), (5) 

, 
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Part Number 

Table X-3 .  ALSD Training Unit Spares (Sheet 3 of 6) 

Nomenclature Quantity 

Subcontractor Hardware 

Yardney Electric 

HR 5 DC 
1 1218  

Six (6) Secondary Cell Sets , consis ting of 

Battery Cells 
Silvercel Filling Kit 

16/Set 
1/Set 

Black and Decker 

12062-30 
12062-31 
12062-42 
12062-70A 
12062- 1 1 1  
12062- 123 

12062-32 
12062-33 
12062·-34 
12062-39 
12062- 147 

12062-157 
12062-158 
12062-159 
12062-160 
12062-161 

12062-6 
12062-14B 
12062-15 
12062-16 
12062-26 
12062-48 
12062-61 
12062-85 
12062-89 
12062-94 
12062-137 
12062- 144 

One (1) Percussor Assembly, consisting of 

One (1) Cam Follower S/ A, 
Ram Head 
Nut Ram 
Follower, Cam 
Washer, Ram Head 
Bearing, MRC 5202 SB-ST 
l.A>ck Ring 
Sleeve, Ram 
Spring, Energy 
Retainer, Spring 
Housir.g Percussor 
Shim 

consisting of 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

One (1) Shock Absorber S/ A, consisting of 
End Plate, Percussor 
Rod, Shock Absorber 
Spacer, Shock Absorber 
Tube, Shock Absorber 
Screw, Socket Head 

One (1) Motor Assembly, consisting of 

Armature 
Brush Assembly 
Magnet Assembly 
Nut, Bearing Retainer 
Brush Holder Assembly 
Clip, Spring 
Shoulder Screw 
Connector Assembly 
Cup Washer 
Shield, Connector 
Lock Waeber, Internal Shake 
Screw, Round Head (Br) 

X-6 

1 
1 
1 
1 
1 

1 
2 
1 
1 
1 
1 
2 
1 
2 
1 
4 
4 

Notes ! 

(6) 
(6) 
(6) 

(6) 

(6) 
(6) 
(6) 
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Part Number 

12062- 18  
1 2062-19 
12062-21  
12062-22 
12062-23 
12062-41 
12062-62 

12062-20 
12062-27 
12062-28 
12062-29 
12062-53 
12062-54 
12062-55 
12062-101 
12062-103 
12062-104 
12062-107 
12062-108 
12062-109 
12062-110 
12062-1 1 2  
12062-117  
12062-118  
12062-125 
12062-155 
12062-146C 

12062-117  
12062-118  
12062-127 
12062-130 
12062-138 
12062-145 
12062-146C 
12062-148 
12062-162 

N/A 
N/A 

12062-10 
12062-44 
12062-90 
12062-91 

Table X- 3 .  A LSD Training Unit  Spares (Sheet 4 of 6)  

Nomenclature 

One (1) Power Train Assembly, consisting of 

One (1) Clutch Assembly, consisting of 
Gear Cam 
Pinion, Inter. 
Ring, Clamp 
Clutch, Overtorque 
Spring, Clutch 
Washer 
Washer 

Gear, Rotary Drive 
Tube, Output .Drive 
Washer, Output Drive Stop 
Nut, Dynamic Seal 
Cup, Spring Retainer 
Spring, Bearing Plug 
Ring, Thrust Bearing Support 
Bearing, MRC R-4-AF-4-ST 
Bearing, TORR INTA-2031  
Washer, Thrust TORR ITRA 2031 
Bearing, TORR IB228 
Bearing, MRC MB-542-ST 
Bearing, MRC R-4-A-4-ST 
Bearing, TORR IB45 
Ball, M50 Steel 
Seal, Quad Ring Viton 
Seal, Dynamic Bellows 
Ball, M50 Steel 
Roll Pin 
Quad Ring 

Quantity 

1 
1 
1 
1 
3 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

12 
1 
1 
1 
2 
1 

Notes I 

(6) 
(6) 
(6) 
(6) 

(6) 
(6) 

(6) 
(6) 
(6) 

(6) 

Four (4) Seal Refurbishment Kits, P/N 1 2062-21 1, consisting of 

Seal, Quad Ring Viton 1/Kit 
Seal, Dynamic Bellows 1/Kit 
Seal, "0" Ring 1/Kit 
&�. m�l 1/� 
Quad Ring 2/Kit 
"0" Ring 1/Kit 
Quad Ring 1/Kit 
"0" Ring 1/Kit 
&rew, Steel 1/Kit 
2 oz. Tube Krytox 240AC 1/Kit 
1 fl. oz. Krytox 140AC Fluorinated Oil 1/Kit 

One (1) Casting Set, conslstf.nl of 
End Plate Assembly (Casting) , including 1 
Dowel Pin (2) 
Shield - EMI (1) 
Shield - EMI (1) 

X-7 
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[Part N�r 

1 2062-2D 
12062-24 
12062- 83 
12062- 162 

12062-3 
12062-64 
12062-82 

12062-25B 
12062-60 
12062-71  
12062-72 
12062-73 
12062-95 
12062-96 
12062- 1 1 3  
12082- 127 
12062·· 130 
12062-1 33 
12062-134 
120�2- 135 
12062- 136 
1206�- 138 
l20o2- 142 
:..2062-143 
12062-145 
12062-148 
12062- 164 

12062- 1 8  

12062-30 
12062-31 
12062-42 
12062-70A 
12062- 1 1 1  
12062-123 

12062-101 
12062-102 
,_2062-103 
12062- 104 
12062-107 
12062-108 
12062-109 
12062-110 
12062-1 1 1  

Table X-3. ALBD Training Unit Spares (Sheet 5 of 6) 

NomenclaturP. 

Outer Housing S/ A, including 
Pin Pinion Bearing (1) 
Insert Bearing (1) 
Steel Screw (1) 
Gear Case Cover, including 
Cup Bearing (1) 
Insert Bearing (1) 
Nut, Drive Tube Stop 
Nut, Retainer 
Washer, Flat 
Sleeve, Bearing Lock 
Cap, Commutator End 
Spring, Suppression 
Button, Suppression 
Valve, Pressure Relief 
Seal, "0" Ring 
Steel Screw 
Socket Head Cap Screw 
Wiper 
Bushing, Thermal Insulator 
Socket Head Cap S<:rew 
Quad Ring 
Lock Washer, Internal Shake 
Lock Washer 
"0" Ring 
"0" Ring 
Socket Head Screw 

Quantity 

1 

1 

1 
1 
5 
1 
1 
3 
3 
1 
1 
1 
3 
1 
5 
5 
2 

1 7  
3 
1 
1 

10 
One (1) Cam & Cam Follower, P/N 12062-210, coTisisting of 

Notes I 

(6) 

Cam 1 (6) 

One (1) Cam Follower S/ A, consisting of 
Ram Head 1 (6) 
Nut Ram 1 (6) 
Follower, Cam 1 (6) 
Washer, Ram Head 1 
Bearing, MRC 5202 SB-ST 1 
Lock Ring 1 

Two (2> Bearing Sets, P/N 12062-212, consJst1Df of 

Bearing, MRC R-4-AF-4-ST 
Bearing, MRC R-8-F-ST 
Bearing, TORR fNTA-2031 
Washer, Thrust TORR fTRA 2031 
Bearing, TORR fB228 
Bearing, MRC MB-542-ST 
Beartns, MRC R-4-A-4-ST 
Bearing, TORR fB45 
Bearing, MRC 5202 B2-ST 

X-8 

1/Set 
1/Set 
1/Set 
1/Set 
1/Set 
1/Set 
1/Set 
1/Set 
1/Set 

(6) 
(6) 
(6) 

(6) 
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Part Number 

12062-19  
12062-20 
12062 -27 

12062-14B 

120�'>2-6 

12062-33 

12062-15 

Table X-3 . ALSD Training Unit Spares (Sheet 6 of 6) 

Nomenclature Quantity Notes 

One (1) Gear Set, Bit Rotation, P/N 12062-21 5 ,  consisting of 

Pinion , Inter . 
Gear,  Rotar i Drive 
Tube,  Output Drive 

1 
1 
1 

Four (4} Motor Brush Sets, P/N 12062-2 13 ,  consisting of 

Brush Assembly 

One (1) Motor Armature, consisting of 

Motor Armature 

One (1) Percussor Spring, consisting of 

Percussor Spring 

2/Set 

1 /Set 

1/Set 

One (1) Permanent Magnet Set, consisting of 

Permanent Magnet Set 1 

(6) 
(6) 
(6) 

Note (6) These parts shall have a light film of Krytox 143AC 
Fluorinated Oil , DuPont Co . , brush application . Parts 
shall then be individually packaged in polyethylene bags 
and heat sealed . 

Special Notes : 

1 .  Fil'l.ish Requirements - All Martin Marietta fabricated spare part& shall be 
finished in the &ilme manner and areas as the comparable flight unit parts as depicted 
on Drawing 467A8050000 or other applicable drawings . The Power Head castings and 
Battery Case shall also be finished like the flight unit items . All other subcontractor 
spare hardware requires no additional finish other than the protective oil coating, indi­
cated in Note (6) . 

2 .  Identification and Marking - ldentiftcatio!l and marking shall be the same 
as provided for the flight unit items . Spare ic.=ntification tags shall be provided with 
each spare item . 

3 . Preservation and Packaging - Preservation and packaging of the above 
shall be in accordance with MIL-P-116 and MIL-S'I'D-794 (WP) Level "A" .  Packing 
and shipping containers shall be in accordance with MIL-S'.L'.a.."l-794(WP) Level ''B" . 
Marking of packages and shipping containers shall meet the requirements of M�-S'I'D-129 . 

Battery Filler Kits shall be packaged and shipped separately from other spare 
parts , using containers in which the components were received from Yardney Electric 
(or equivalent) • Components of these filler kits must be protected from contamination 
by cushioning mat�rial . 

X-9 1 I 
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XI. A U)D TRANSPORTATION AND STORAGE R EQUIREMENTS 

1 .  0 GENERA L EQUIPMENT DESCRIPTION 

1 .  1 Apollo Lunar SUl �.,c e  Dr1l l  - The A LSD fi!ght equipment eonAist" of the 
fo l low ing major i tems : 

Part Number Nomenclature 

167  A806 0000- 069  ALSD 

Item Desc ription 

Consi s ts of entire A LSD in A LSEP stowage 
mode, les s battery fi l li ng kit and accessory 
details kit  (core s terns and !:aps) . Item i s  
s towed i n  a luminum shipping container 
(Part No. 467 A8050003-009) with rubber 
padding to prevent transportation damage . 

4ti7 A80 60000- 0 7 9  Accessory Details Cons ists of core bit, core s tems and 
Kit caps . 

1 .  2 Ground Support Equipment - The ALSD ground support equipment cons ists of 
the following major items : 

Part Number 

467 ABOB0000-009 

467 A8090000-009 

Yardney P/N 1 1310  

Nomenclature 

Battery Charging 
Unit 

Pr�ssurization 
Unit 

Silvercel Filling 
Kit 

Iteru Description 

Consists of a SILVER C E L  charger and 
adapter unit required for charging the A LSD 
battery. 

Consists of the equipment required for 
pressure testing the ALSD battery and power 
bend. 

Consists of electrolyte, pads and fi l ling 
equipment required for preflight battery 
activation . 

1 .  3 Flight Spares - The ALSD flight spares consist of the following major items : 

Part Number 

PS940300014-003 

Nomenclature 

Battery 

Miscel laneous 
Spares 

2. 0 PR ESERVATION AND PACKING 

Item Description 

Consists of A LSD battery replacement. 

Consists of miscellaneous spare parts for 
s upport and servicing of A LSD power bead 
and battery assembly . 

2 .  1 Flight Unit ALSD - The A LSD shall be packaged by the contractor in alumi-
num shipping containers with padding to preclude transportation damage . 'l'be 
A LSD within the container shall be placed in a sealable contamination control bag to 

XJ- 1 
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m a i n la 1 n  c l ea n l i n es s  of the u n i t . Access ory de ta i l s  (core s tems a · .  -1 caps ) sh a l l  i,._ 
r> l <t c ed I n  H e a l ahle contamination control bags to maintain c leanl ine;. �� .  and packaged 
s epa rate l y  from the A LSD a s s embly . No t�pecial environmental control devict>R or 
e nv i y·onmwt recording <>quipment sha l l  be requi r " rl  for the s hirpin� r-�� rl �!". i ners . Ov-· · 
pac k i ng of the fl ight u n i t  equipment shall be prov 1ded as requh·ed to e: .-�ure safo> dr· · t v .q· 

hv J. i r  transporta tion . 

2 .  2 Gro und Suppo r t  Equipment and Fl ight �'pa r es - Equipment sha l l  be packa ge · : -:... ., 
the c ontractor to the extent required to ens ure safe air transport to ' he dPl ivery de;; ! ' ­
n a t J O n .  No spec ia l e nvironmental control devices or envi ronment reC'ording �uiprn h ·.: 
s hal l be rP.qui red for the GSE .  

3 .  0 T R A N S ?U H TA TION 

:1 . 1 Fl ight Uni t A LSD - Tt.e A LSD flight uni ts sha l l  be hand-- carried by a n· 
trans portation from the contracto r ' s  fac Ulty to the des tination des h.r:1ated by NASA . 
Temperatut·e extremes during A LSD tra nsport shall  not exceed -2 f  '1 to +100°F. 

3 .  2 Ground Support Equipment and Fl ight Spares - Gt' E and fl lg�t spares s hall >•.: 
packaged for normal c ommercial  air transportation . Tempe rature ,..-::tremes dur •. ::;. 
equipment transport s hall noi. exceed -20° to +100°F. 

4 .  0 S TORAGE 

4. 1 Temperature and Humidity - The A LSD and GSE s hall  be stored In an area 
where the temperature is maintained within the range of 300 to 90° F, with occa�i.)nal 
excursions In the range of 0° to 120°F allowed. The relative humidity shall be main­
tained within the range of 20 to 80 percent with occasional excursions up to 95 percer, :  
al lowable . 

5. 0 INSPEC TION 

5. 1 General - The A LSD and GSE shall be visually lns�ectec. '\)r transportation 
damage upon receipt at the destination as delineated below .  Func lienal checkoui. of tL• 
equipment shall be performed in accordance with the requirement · vf this manu�l . 

5. 2 Flight Ut.it A LSO - The over-packing shall be removed from the A l.SD 
aluminum shipping containers . The shipping container shall be externally inspected 
for evidence of transportation damage. The container shall be opened for visual ex­
amination of the ALSD contamination control bags . The Accessor:-: Details Kit (core 
s tems and caps )  shall be inspected for damage to the contamination control bags . 

5 . :! Ground Support Equi�ent and Flight �ares - The over-packing shall be 
removed from the Battery C rging Unit and te Pressurization Unit. The units aha! '· 
be !r,spected for evidence of transportation damage. Functional chttckout of the equip­
ment shall be performed in accordance with the requirements of tl'Js manual.  No 
inspection of the battery fUUng kite or flight spares is required. 

NAS.k - fol •. ': 
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