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APR 2 5 ISco 

ATCL-W (3 Apr 80) 1st Ind 
SUBJECT: Combat Developments Study Directive: Tactical Wheeled Vehicle Fleet 

Study 

DA, US Army Logistics Center, Fort Lee, Virginia 23801 

TO: Commandant, US Army Transportation School, ATTN: ATSP-CTD, Fort Eustis, 
Virginia 23604 

1. References. 

a. AR 5-5. 

b. L06C Memo 1-10, 23 Mar 79. 

2. In accordance with reference la, the US Army Transportation School is 
designated the study agency for the conduct of subject study. This tasking 
formalizes arrangements previously agreed to verbally. 

3. The following information is submitted in accordance with reference lb. 

a. ACN 62072 applies. 

b. It is estimated that 1,200 man-days will be required to complete Phase 1. 

c. It Is estimated that 800 man-days will be required to complete Phase 2. 

4. POC for this Center 1s Mr. J. McClure, AUTOVON 687-5750. 

FOR THE COMMANDER: 

-^^7. 

CF: 
Cdr 
QARCOM 
CM 
TARADCOM 
USACAC 
AOMIHCEN ft Ft Benjamin Harrison 
USAADCENFB 
USAARMC ft Ft Knox 
USAECF3 
ÜSAFACFS 
USAIC S Ft Benning 

VUEM T. TEW   / 
/ Director 

Operations and Administration 

USAICS 
USAMPftCS/TCftPH 
USAMMCS 
USAOCS 
USAQMCENFL 
USASCft Ft Gordon 
USAAVNCI Ft Rucker 
Comdt, USAIMA 
Supt, AHS 
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DEPARTMENT OF THE ARMY 
HEADQUARTERS UNITED STATES    ARMV TRAINING AND DOCTRINE COMMAND 

FORT MONROE. VIRGINIA   23661 

ATCD-AN-S 3 April 1980 

SUBJECT: Combat Developments Study Directive: Tactical Wheeled Vehicle 
Fleet Study 

SEE DISTRIBUTION 

1. PURPOSE. The Army's existing tactical wheeled vehicle fleet requires 
examination to determine whether reduction of the number of types of 
vehicles and/or the quantities assigned to units could result 1n fiscal 
savings without adversely affecting combat effectiveness. This is a 
Category 3 study (Operations and Force Structure). The results of this 
study will be used to support the Army's PON 82-86 submission. 

2. REFERENCES. 

a. AR 5-5. 

b. DA Pam 5-5. 

c. TRADOC Pam 71-3. 

d. Memorandum. HQOA, DAMO-RQD, 12 Kar 80, subject: Tactical Wheeled 
Vehicle Fleet Study (Incl 1). 

3. STUDY SPONSOR. DCSOPS, HQDA, 1s the study sponsor; LTC Cleaver, 
DAHO-RQA, Autovon 227-5621, Is the sponsor's representative. 

4. STUDY AGENCY. USATRA00C Is designated the study agency. HQ TRADOC 
points of contact are LTC J. E. Williams, ATCD-AN-S, AUTOVON 680-2208 and 
LTC F. 0. Harvey, ATCO-S. AUTOVON 680-2181. The Logistics Center Is 
executive agent for TRADOC and Is charged with planning, coordinating, 
and conducting the study in accordance with this directive. 

5. LITERATURE SEARCH. See inclosure 1. 

a. Interested TRADOC organizations. 

(1) Cdr, USA Cowfelned Arm Center. 

(2) Cdr, USA Logistics Center 
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ATCD-AN-S 3 APri1 1980 

SUBJECT: Combat Developments Study Directive: Tactical Wheeled Vehicle 
Fleet Study 

(3 

(4 

(5 

(6 

(7 

(8 

(9 

(10 

(H 

(12 

(13 

(14 

(15 

(16 

(17 

(18 

Cdr, USA Administration Center. 

Cdr, Air Defense Center. 

Cdr, USA Armor Center. 

Cdr, USA Engineer Center. 

Cdr, USA Artillery Center. 

Cdr, USA Infantry Center. 

Cdr, USA Intelligence Center. 

Cdr, USA Military Police and Chemical Center. 

Cdr, USA Missile and Munitions Center. 

Cdr, USA Ordnance Center. 

Cdr, USA Quartermaster Center. 

Cdr, USA Signal Center. 

Cdr, USA Transportation Center. 

Cdr, USA Aviation Center. 

Corcdt, USA Institute for Military Assistance. 

Supt, Academy of Health Sciences. 

b. Part 2 of the study will consider, in addition to the references of 
Inclosure 1, the studies and analyses which have been and are being done to 
guide the DIV 86, CORPS 86, and Echelons Above Corps organizational concepts. 

6. TERMS OF REFERENCE. See Inclosure 1. 

a. Alternatives. Alternatives required by Inclosure 1 Mill be 
Investigated. In addition, other alternatives which appear viable solutions 
to the Amy's neecs nay be devised and Investigated as tin* and resources 
permit. Alternative I of inclosure 1 will be considered as the base case to 
provide a point of departure ?sr comparing other alternatives. 
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ATCD-AN-S 3 April 193C 
SUBJECT: Combat Developments Study Directive: Tactical Wheeled Vehicle 

Fleet Study 

b. Methodology. The study will be based upon review of TOE/BOIP by 
proponent centers. Each alternative fleet will be applied to each TOE/BOIP 
according to decision rules which provide uniform vehicle selection criteria 
to the proponent centers. Results for each alternative will be consolidated 
and costs for Army-wide adoption wilt be estimated. Necessary cost/production 
Information will be obtained through direct coordination with USADARCOM 
elements. 

7. ENVIRONMENT/THREAT. See inclosure 1. 

8. ADMINISTRATION. See inclosure 1. 

a. The organizations listed in paragraph 5a, above, will assist 
Commander, Logistics Center, as required by the approved study plan. Partic- 
ipation will consist of attendance at meetings, review of TOE/BOIP under their 
proponency, development of revised TOE based upon fleet alternatives, and 
other actions necessary to complete the study. General officer SAG member- 
ship will be provided by Commander, Logistics Center. 

b. Funds for TOY travel will be allocated by this headquarters to partici- 
pating TRADOC commanders based upon requirements developed by Logistics Center. 

c. A detailed milestone schedule will be included in the study plan; the 
schedule must identify critical tasks and fix r*»<pon<iMlity for their 
accomplishment. Th* Part 1 of the study mus* b* completed for submission to 
HQDA by 15 Sep 80. 

d. DO Form 1498 will be prepared and submitted by Looisties Center. 

e. Action documents. See inclosure 1. 

FOR THE COMMANDER: 

1 Incl 
as ITC, GS 

Asst AO 

DISTRIBUTION: 
(Over) 
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ATCD-AN-S 3 April 1980 
SUBJECT: Combat Developments Study Directive: Tactical Wheeled Vehicle 

Fleet Study 

DISTRIBUTION: 
Cdr 
DARCOM 
CAA 
TARADCOM 
USACAC 
USALOGC 
ADMINCEN & Ft Benjamin Harrison 
USAADCENFB 
USAARMC & Ft Knox 
USAECFB 
USAFACFS 
USAIC & Ft Benning 

-USAICS 
USAMP&CS/TC&PM 
USAMMCS 
USAOCS 
USAQKCENFL 
USASCi Ft Gordon 
USATCFE 
USAAVNC& Ft Rucker 
Comdt, USAIMA 
Supt, AHS 
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4 ^^   v DEPARTMENT OF THE ARMY 
jÄ^^^Ä OFFIC* OF TKI DSFUTV CHIEF OP STAFF FOU OFCÄATiON» AND FUANS 
if^^^iB WAiMINÖ^ON. ÖÄ. SOSiS 

SS££.sr  DAMO-RQA j g MAR ggg 

• MEMORANDUM FOU. COMrtAKDER, W. AWff TRAINING AND DOCTRINE; COIttAND;  -   -   : 

SUBJECT:    Tactical Wheeled Vehicle Fleet Study "    > 

1. PURPOSE.    Thia directive inltiatea a atudy of the Amy tactic»! «hcs!«* 
vehicle fleet. 

2. STUDY TITLE.    Tactical Wheeled Vehicle Fleet Study. 

3. BACKGROUND.    The Secretary of Defense and the House Appropriations Commit- 
tee of the US Congress have requested the Artsy examine Its tactical wheeled 
vehicle requirements In terms of fleet composition and vehicle quantities 
(Incl 14 2). 

4. STUDY SPONSOR,    HQDA, ODCSOPS  (DAMO-RQA)  is designated atudy sponsor. 

5. STUDY ACENCY.    US Army TRADOC will conduct the study.    US Army DAÄCOM and 
US Army CAA will provide support to TRADOC as detailed below. 

6. TERMS  OF REFERENCE. 

a. Problco. The existing tactical wheeled vehicle fleet requires 
examination to determine whether reduction of the nuober and types 
of vehicles in the units could result in flsca* savings without adversely 
affecting combat effectiveness. 

b. Objectives. 

(1) Determine the kinds aid numbers of wheeled vehicles which would 
best meet the needs of our Army. 

(2) Prepare an acquisition program, to Include specification of the num- 
ber and kinds of vehicles and their costs, to transition from the existing 
fleet of vehicles to the fleet which Is determined to best meet Army needs. 

(3) Develop an implementation schedule to change TOE/BOIP as required 
by the study results. 

e.    Scope.    This study will account for all tactical wheeled vehicles 
used throughout the Army In both Active and Reserve Component units.    Tactical 
vehicles assigned to IDA organisations will be counted la determining costs, 
but not considered in type-optimising fleet configurations. 
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DAMO-RQA 
SUBJECT: Tactical Wheeled Vehicle Fleet Study 

12 r,ÄK h >Ow 
d. Completion Dates. The study will be conducted In two parts. Pert I 

vlll determine the truck fleet which would best meet the needs of the current 
US Army—that Army defined by current Army force structure» the current TOEs 
of units, and the current BOIPs. Part I oust be completed not later than 
1 October 1980. Part 2 of the study will be similar to Part 1, but will differ 
in one major respect: In Part ?v the aim will be to determine the fleet of ve- 
hicles which would be most appropriate to the Army as it currently is projected 
to be structured in 1986. Part 2 of the study will be completed not later than 
1 May 1981. 

•• Directed Assumptions. 

(1) Except for tactical wheeled vehicles, the TOE/BOIP of units of 
the Army, other than line haul truck unite, are valid for purposes of the 
study. The intent of this assumption is to assure that this vehicle study 
be limited to a study of vehicles for the units of the Army rather than an 
unde<ilred and more far-reaching study of the organisation of the units of 
the Army. 

(2) The kinds of vehicles to be found in the proposed fleet csn be de- 
termined by considering only the requirements which are derived from the 
meeds of TOE units, as opposed to TDA organizations. TDA organizations use 
mostly administrative vehicles of kinds not to be examined In this study. 
Although a small number of tactical vehicles are uaed by TDA orgenlzatlons, 
their use In these organizations need not be considered when selecting the 
preferred kinds of vehicles to te found in the fleet. 

f. Alternatives. The following proposed alternatives will be considered: 

ts^(l) Alternative 1. 1/4 T, 1/2 T, 1 1/4 ?, 2 1/2 T, 5 7, 8 T, 10 T, 
large tractors (current vehicle fleet). 

$     (2) Alternative 2. 1/2 T, 1 1/4T, 5 T, lerge tractors (USMC study preferred 
flernt). 

I*  (3) Alternative 3. 1 1/4T, 2 1/2 T, 5 T, 10 T, large tractor (TACV study 
preferred fleet). 

*   (4) Alternative 4.  1 1/4 T, 5 T, 10 T, large tractors (TACV study fleet 
less 2 1/2 T). 

t    (5) Alternative 5. 1 1/4 T, 10 T, large tractors (TACV study less 2 1/2 T 
and 5 T). 

All alternatives Include trailers approprlstt to the prime «over load range. 

g. Essential Elements of Analysis (EEA). 

(1) What quantities and mix of tactical wheeled vehicles are required 
for mission accompllaheent7 

2 
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DAMO-RQA ; 2 fcUK 1980 
SUBJECT: Tactical Wheeled Vehicle Fleet Study 

(2) What is the development, procurement, and operating coat for 20 
years of fleet operation? 

(3) What impact J±11 adoption of the alternative fleet have on combat 
effectivene^j/U tht logistic support structure? 

(4) Which alterr^tive^wiiraccomplish the missions1 at least coatf    **■% 

(5) For each vehicle type in the preferred fleet, what ia the quantity 
required and the time phasing necessary to replace existing vehicles as they 
exceed age/con., it ion criteria for retention (considering current aaaet status 
as used in POM 82 development)? 

h. Environmental Guidance« The atudy should consider all environments and 
climates in which the US Army could reasonably expect to be deployed in the 
forseeable future. 

7. RESPONSIBILITIES. 

a. Deputy Chief of Staff for Operations and Plena; Study sponsor 2AW 
Appendix A, DA Pern 5-5/ 

b. Assistant Chief of Staff for Intelligence: Provide threat data as 
required by TRADOC. 

c. Cdr, TRADOC: Study Agency under the provisions of AR 5-5 and 
DA Pam 5-5. Publish the study plan, conduct the study, document the 
study, recommend a transition plan and brief DA, OSD and Congress on the study 
plan and results. 

d. Cdr, DARCOM: DARCOM determine the current tactical wheeled vehicle 
fleet aaaets by type, quantity, and age; provide to TRADOC. Provide RAlf-D 
and life cycle cost estimates to TRADOC. Provide projected Josses and gains 
information to TRADOC and assist TRADOC in developnent of th* transition 
program listed in para 6b(2)(d) and 10d(3). Provide engineering rationale 
and commercial Industry production base deta to TRADOC in determining vehicle 
alternative fleets. 

a. Cdr, Army Concepts end Analysis Agency: Provide TRADOC results from 
the ongoing Combat to Support Balance Study. 

6. LITERATURE SEARCH. 

a. A llteretur« aearch of completed studies, regulations, field manuals. 
test reports, and ongoing tests which Identify problems, specify policy or 
contain informetion pertinent to tactical wheeled vehicle usage has been 
conducted. Pest end ongoing studies or analyses considered relevant are aa 
follows: 

A-9 
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2 *} -:. iss: 
DAMO-RQA 
SUBJECT: Tactical Wheeled Vehicle Fleet Study 

(1) Special Analysis of Wheeled Vehicles Study of 1973 (WHEELS). 

(2) Special Analysis of Standard Tactical Wheeled Vehicle Requirements of 
1979 (XACV Study). 

[fcrsr 

(3) Fleet Marine Force Motor Transport Requirements in the Mid-Range 
Period (FT 1977 - 1986) Study of 1977. 

(4) Ongoing 5f 8, and 10 ton truck analysis being accomplished by TRADOC. 

(5) Ongoing analysis of ammunition system transport being conducted 
by TRADOC. 

(6) Ongoing analysis of POL system transport being conducted by TRADOC. 

(7) Ongoing analysis of DIV 86 TOE by Transportation School. 

9. REFERENCES. 

a. AR 5-5. 

b. DA Pern 5-5. 

e. Souse Appropriation« Committee letter of 19 June 1979 at Incl 1. 

d. Secretary of Defense Memorandum of 28 December 1979 at Incl 2. 

e. WHEELS Study of 1973* 

f• Ongoing CAA Combat to Support lalance Study. 

10. ADMIWSTRATIO». 

a« Support. 

(1) Program 2 mission will provide TRADOC vith $50* FT 80 funds to conduct 
the study. Initial estimate la provided et Incl 3. TRADOC vill absorb the 
increased travel target within its current trevel program. 

(2) Administrative support mill be provided from organic ästete of 
TRADOC and participating commands and agencies. 

(3) ADPE support will be provided from assets organic to TRADOC and 
participating commanda/agenclea. 

b. Milestone Schedule! 

4 
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DAMD-RQA 
SUBJECT: Tactical Wheeled Vehicle Fleet Study 

17-21 March 1980 - TRADOC hosted meeting to develop study plen 
and briefing. 

• '•-  3 April 1980 ->   TRADOC brief atudy plen to DA SAG for approval. 

15 May 1980 -    TRADOC RQ brief DA SAG on initial estimate!. 

12 June 1980 -   TRADOC HQ brief DA SAG on revised eelmates. 

15 August 1980 -  TRADOC HQ brief DA SAG on study results. 

1 September 1980 - TRADOC HQ brief DA SAG on revisions» if required. 

15 September 1930- TRADOC HQ provide published study results to 
DA for staffing. 

15 September 1980- TRADOC HQ brief OSD PAR on study results. 

29 September 1980- TRADOC HQ brief Congressional Staffers on study 
results. 

1 October 1980 -  ODCSOPS DA provide published study results to 
OSD PAR. OSD FAR to determine date published 
study reaults ars to be released to Congress. 

1 May 1981 -     Fhaae II completion target date. 

c. Control Procedures. 

(1) The SAG will be established by DAMO-RQ la accordance with DA 
Pern 5-5. 

(2) TRADOC will proper« and submit DD Form 1498 to Defense Documentation 
Center» 

d. Action Documents. 

(1) Study. 

(2) Implementation Plan (TOE/BOIF schedule). 

(3) Implementation Program Recommendation. 

FOR THE DEPUTY CHIEF OF STAFF FOR OPERATIONS AND FLAKS: 
■: 

"TOOK . "MAHAmfy 3 Incl 
r* Major General, GS' 

Director of Requirements 
ODCSOPS 
5 
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J fr rr  
DAMO-RQA 
SUBJECT: Tactical Vhaaled Vahicla Flaat Study 

CF: 
CDR DARCOM 
CDR TRADOC     .  _ 
CDR.USALC      . _      .„  - 
CDR CAA 
CDR USATARCOM 
CDR USA TRANS SCHOOL 
CDR USATARADCOM 
OUSA 
SAUS-OR 
ASA(ILÄFM) 
ASA(RDA) 
DACA-CA 
DAMA-CS 
DALO-SM 
DAMO-ZD 
DACS-PAE 
DACS-DMO 

•• i 

I 
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F-   uktnnrrr WIMKM 
JAMIE L» WMITTCM. MISS.. 

Congress of tfjc Hmteb ftL.. 

Committee on appropriations 

%     Jtac 19,19T9 

u>i !■*•». •*»*> 11111> ub 

Www * •*■*. •*—«. 
MM» *. •«"-*% Mb 

Honorable Clifford L. Alexander, Jr. 
Secretary . j 
Departceot of the Any 
Vaabington, D. C. 20310 

 Dear Mr. Secretary: 

c ftc Corxittee has carefully exaslned the Any's five 
too truck prograa. Tais exsr.i nation has raised serious 
questions about the prograa canagerest, cost» and require* 
«eat for the £4-900 series product-inproved trueks. These 
Issues vere discussed la ecc=ittee hearings oa Kerch 29 end 
la a thorough reviev of the 30^900 prograa by the Coslttee's 
Surreys aad Investigation* Staff vhieh vas cocpleted la 
February. 

She Comlttee believes that the el percent increase la 
the.authorised acquisition objective for five ton trucks since 
2975 has cot bees justified. The likely unit eost of the 
XH-900 series trucks llkevise cannot be justified la light 
of available alternatives. Further, the overall requirerent 
baa been clouded by the recently completed Special Analysis 
Of Tactical Vheeled Vehicle Requirements (a copy of vhich van 
denied to tr« Corrlttee), the Acaualtlo- Transportation Study 
Win« conducted by the Transportation School at ft. Eustls, aad 
the prospectlre introduction of at least one nev type of 
tactical wheeled vehicle into the fleet. finally, the Cosnlttee 
takes strong exceptlea to the aenageacat of this progr«, in- 
cluding the funding of a $10 million development effort 1* 
the procurcceat appropriation, the last clout* design changes 
Including the synchronized transfer case, the frequent problezs 
in getting consistent Indorsation oa inventory aad requirecants, 
aad the delays la testlag aad program execution. 
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.». .r ■■Mt^terf'<•■*;*  * _*.-**«rjjr 

Honorable Clifford L. Alexander, Jr. 
Page Two 
June 19, 1979 

■*.•  Uwsrefore, the' Cossittet directs the following actions: 

'•■-■ '* l^fltoe XM-900 series product icprorenent '*'" **.'J<* ']-\:>T3 
K* .^r^.C.fcrogran should he cancelled.  -v...-*."    /^%* T. TJ^ 

2» «he Arry should use $50 ciliion of the * • .* 
FT 1978 appropriation to procure as cany 
Of the older eodel KSOO series fire ton 
trucks as can be procured to fulfill the 
aost urgent replacesent requirements. 

)• de Arcor should begin immediately to 
conduct a major tero-based study of its 
tactical wheeled vehicle requirements. 
8uch a study - of a sisilar nature to the 
VHEEXS study of tbe'eaily 1970's - should 
utilise the information gathered by other 
recent studies. 

«hen the study is completed, the Committee will consider funding 
requests for additional truck requiresents. 

/ 
rela _ 

lU tescfeh'F. Mdabbo 
/Cbairean 

Subcommittee on Defense 
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THE SECRETARY OF OEFENSE 
WAftMIMfiTON   O C   lOJOl 

DEC 28 679 

MEMORANDUM FOR THE SECRETARY OF THE ARMY 

SUBJECT: Arny Truck Programs .-..--. ..-.._ 
 -• ■"-*•■ -     ■     -• * 

To meet the repeated requests from Congress and 0S0 for an in-depth 
(preferably, zero-basec') study of Amy truck needs, I request that the 
Amy proceed as follows: 

1. Combine the results of the ongoing Army study of combat 
support workloads and alternative TO&Es with a review of the capacity 
and age distribution of the current combat service support truck fleet, 
and provide this analysis as supporting documentation for the POM-32 
truck program. 

2. With respect to trucks 1n the,1V- to 5-ton range that are more 
typical of combat units: f'Jfr^ 

o  As a minimum, prepare for submission with the next POM a 
comprehensive schedule for modernizing the existing fleet 
of wheeled vehicles In combat units. 

o  In addition, conduct an In-depth combat workload study 
with the goal of establishing an updated Inventory 
objective for wheeled vehicles 1n combat units. Explicitly 
relate the results of this workload analysis to the 
existing FYDP modernization schedule» and propose adjustments 
as appropriate. If feasible, this workload analysis 
should also be submitted with POM-82. In any event, It 
should be submitted no later than 1 October 1980. 

>&**< A~*~ 

RECEIVED e*«mrci»w 
-2JAKI980   09 33 30000r 
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Funding Stannary:    FY80 OMA Funds Required;    $50K 

1. ÜSATRADOC:    $47K 

a. 23 personnel, 2 trips of 5 days esch ■ $2 OK assuming average of $40 
tper day per dies..and $200 travel pay. 

b. 5 personnel; 7 trips of 2 days each • $3.3K assutting average of $40 
per day per dien and $20 travel pay. * "* — 

c. $6.5K contingency travel and per dien. 

d. $3K contract assistance: data tabulation 

e. 512K contingency contract assistance. 

2. ARSTAF: $3K predicated on 3 personnel, 3 trips of 4 days each. 

3. USADARCOK: Known travel requirements are funded. 

4. CAA: No funding requirement* foreseen. 

A-16 
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ATSP-CD-D 

SUBJECT: Combat Developments Study Plan: Tactical Wheeled Vehicle 
Fleet Study 

SEE DISTRIBUTION 

'• PurPQse. To examine the existing tactical wheeled vehicle fleet to 

determine whether reduction of the number and types of vehicles in the 

units could result in fiscal and manpower savings without adversely affecting 

combat effectiveness. 

2. References. 

a. Memorandum, HQDA, DAMO-RQA, 12 »Mar 80, subject: Tactical Wheeled 

Vehicle Fleet Study. 

b. Ltr, ATCD-AN-S, USATRADOC, 3 Apr 80, subject: Combat Developments 

Study Directive: Tactical Wheeled Vehicle Fleet Study. 

3. Terms of Reference: 

a. Problem. Failure to clearly define and articulate tactical wheel 

vehicle requirements has adversely affected current and future vehicle 

procurement programs and combat effectiveness of Army units. 

b. Impact of the Problem. Many of the Army's vehicles are approaching 

an age/condition retirement/washout point without adequate programs for 

replacement. Failure to define and articulate vehicle requirements in 

time to program replacement vehicles may affect combat effectiveness of 

Army units. 
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c. Study Objectives. The aim of this study is to accomplish the following: 

(1) Determine, based on a comprehensive and analytically sound argument, 

the kinds and numbers of tactical wheeled vehicles which would best meet the 

needs of the Army. 

(2) Prepare an acquisition program to include specification of the 

numbers and kinds of vehicles and their costs to transition from the existing 

fleet of vehicles to the preferred fleet. 

(3) Develop an implementation schedule to change TOE/BOIP as required 

by the study results. 

d. Scope. 

(1) Phase I (To be completed by 1 Oct 80) 

(a) All current TOE and BOIP (new equipment but not new organizations) 

for which a defined Army Master Force Structure need (active and reserve) 

exists through FY 86 will be considered. 

(b) The numbers of tactical vehicles required by TDA's and MTOE's will 

be considered in describing the alternative fleets quantitatively, (numbers 

and costs). 

(c) The study will consider the current vehicle fleet along with 

planned acquisitions and projected losses as determined by USADARCOM. 

(d) The study will consider the Army Master Force as portrayed 

in the FAS and TAA 86. 

(2) Phase II (To be completed by 1 May 81). The study will examine 

the requirements for tactical wheeled vehicles in developmental organiza- 

tions as documented in Army 86. 
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e. Limits. 

(1) The study will not analyze current or projected force 

structure requirements. 

(2) The study will not analyze structuring of TOE's except 

for tactical wheeled vehicles required in TOE/BOIP. 

(3) The study will not analyze MTOE requirements nor TDA require- 

ments for tactical wheeled vehicles except as the number of vehicles impact 

on fleet quantities and costs. 

f. Assumptions, 

(1) The current and projected Army Master Force establishes a valid 

requirement for the number of TOE units required by the Army, 

(2) Except for tactical wheeled vehicles, the TOE/BOIP of units of 

the Army, are valid for purposes of the study. The intent of this assumption 

is to assure that this vehicle study be limited to a study of vehicles for 

the units of the Army, rather than an undesired and more far-reaching study 

of the organization of the units of the Army. 

(3) The kinds of vehicles to be found in the proposed fleet can be 

determined by considering only the requirements which are derived from the 

needs of TOE units, as opposed to TDA organizations. TDA organizations use 

mostly administrative vehicles of kinds not to be examined 1n this study. 

Although a small number of tactical wheeled vehicles are used by TDA organiz- 

ations, their use in these organizations need not be considered wten selecting 

the prtferrtd kinds of vehicles to be found In the fleet. 

3 
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(4) The divergence of MTOE requirements for tactical wheeled vehicles 

from current TOE/BOIP requirements can be quantified and factored into 

proposed tactical wheeled vehicle fleets. The purpose of this assumption is 

to permit a timely analysis of the Army's worldwide requirement for tactical 

wheeled vehicles by 1 Oct 80, based on TOE/BOIP while accounting for variances 

in requirements due to theater based, MTOE requirements. 

(5) USATRADOC approved objective Division and Corps 86 and EAC 

SRC's/AURS's represent valid organization and doctrine for Phase II of this 

study. 

g. Essential Elements of Analysis. 

(1) What quantities and mix of tactical wheeled vehicles are re- 

quired for mission accomplishment? 

(2) What is the development, procurement and operating cost for 

20 years of fleet operation? 

(3) Which alternative fleet will accomplish the missions at least 

cost? 

(4) What 1s the preferred fleet of wheeled vehicles to satisfy the 

Army's needs based on present organizations? Based on Army 86? 

(5) For each vehicle type In the preferred fleet, what is the 

quantity required and the time phasing necessary to replace existing vehicles 

in the current fleet as they exceed age/cond1t1on criteria for retention? 

(6} What acquisition strategy/plan can be developed to supoort 

the preferred fleet? 

(7) What is the implementation schedule needed to change require- 

ments and authorization document' to reflect study results? 

4 
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h.    Constraints.    The alternatives to be considered in this study 

will be constrained to the minimum essential set of practical tactical 

wheeled vehicle fleets that will allow selection of a preferred fleet. 

i. Alternatives. 

(1) The following seven different weight classes of trucks are now 

in use by the US Army:    1/4 T, 1/2 T, 5/4 Tf 2 1/2T, 5 T, 8 T, and 10 T. 

Within each weight class there are numerous variations as regards body, type, 

special equipment, etc.   This study must have an evaluation strategy which is 

acceptably comprehensive and yet capable of being accomplished.   A purpose of this 

section is to indicate all possible combinations of weight classes of trucks 

and then based on analysis to delete all but the few which seem best suited 

for further detailed examination. 

(2) Definitions.   A Mix Alternative is a particular set of specific 

weight classes of trucks.    For example, one Mix Alternative is as follows: 

MA:    5/4 T, 2 1/2 Tt 10 T.   A Mix Alternative thus specifies the kind of 

trucks which will be In the fleet.   A Fleet Alternative is the set of specific 

weight classes of trucks 1n the Amy together with the number of trucks of 

each class that would be required.   For example, a Fleet Alternative which 

well might be appropriate to the Mix Alternative described above—after 

detailed analysis—might be found to be as follows:    FA:    150,000 - 5/4; 

200,000 - 2 1/2; 50,000 - 10 T. 

(3) Determination of the number of Mix Alternatives requires an 

evaluation strategy, since the number of possible Mix Alternatives which 

5 
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can be found from seven weight classes of trucks is, mathematically» the 

number of combinations of 7 things taken at least one at a time. 

This number of Mix Alternatives is too large to be handled, and further 

analysis to reduce the number of alternatives is necessary. The 8 T truck 

is not so much a weight class of truck as it is the load capacity of a specific 

truck—the GOER. Experience with the GOER has been mixed at best (i.e., 

it can't keep up with convoys on road) and there currently are no plans 

or prospects for future production of a vehicle of that kind or size. It, 

therefore, seems that virtually nothing will be lost by deletion of the 8 T 

GOER from the weight classes to be considered for future Mix Alternatives. 

Similarly, a subjective case can be made that in the future we will not have 

two light vehicles with as little spread in rated load capacity as the 1/4 T 

and 1/2 T vehicles. The 1/2 T vehicle appears not to have been as well 

received as the 1/4 T "Jeep". Plans have been made for some time to phase 

out the 1/2 T yehicle and there seems no reason to doubt that those plans were 

based on sound assessment of the merits of retaining a 1/2 T truck. 

Additionally, USMC has taken steps to phase out this 1/2 T truck. On the 

arguments above, and others, the 8 T truck and the 1/2 T truck wf-f deleted 

from further consideration reducing the total of 127 Mix Alternatives 

to a much smaller number. 

6 
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(4) Based on the TRADOC approved BOIP for a 10 T truck (HEMTT) 

and supporting COEA (TACV-Addendum), there is an established requirement 

for the 10 T truck in the Army to Support Pershing II, MLRS, Patriot and major 

users of ammunition (Artillery, Armor, and Infantry). Recognition of this 

requirement means that a 10 T vehicle would be included in any practical 

fleet to be considered. In effect, this reduces the number of possible 

fleets to A 

n = £ 4C1 = is. 

The remaining set of vehicles to be considered can be placed into two groups 

for which there are distinct Army needs: 

(a) Group A (command and control, light cargo) consists of 1/4 to 5/4 

ton vehicles. 

(b) Group B (prime movers and intermediate cargo) consists of 2 1/2 

and 5 ton vehicles. 

(5) Some of the requirements (light cargo) for vehicles in Group A 

could be met using vehicles from Group B but this would be inefficient. 

Many of the towed loads requiring a vehicle prime mover from Group B could not 

be pulled by 1/4 or 5/4 T vehicles. Use of the 10 T vehicle to perform payload 

independent tasks such as prime mover or shelter transport tasks currently 

required of 2-1/2 and 5 T trucks is Inefficient. This rationale allows 

further reduction of the 15 possible mix alternatives according to the rule 

that a Mix Alternative must contain at least one vehicle from each of Groups 

A and B. Six of the 15 possible mixes retained do not satisfy this rule 

and will not be retained for analysis. The nine mix alternatives retained 

for consideration are listed below: 
7 
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Truck Weight Class (TON) 

Mix Alternative Group A Group B 

1 Base Case 1/4 5/4 2 1/2       5 10 

2 5/4 2 1/2       5 10 

3 1/4-2 1/2       5 10 

4 1/4 5/4 - 5 10 

5 1/4 5/4 2 1/2       - 10 

5                                                       1/4                                           5 10 

7 5/4 2 1/2       - 10 

8 1/4-2 1/2       - 10 

9 5/4 - 5 10 

(6) Trailers and towed loads will be considered along with prime 

movers in the mix alternatives. TOE proponent agencies will have all of 

the possible truck trailer or truck towed load options available when 

analyzing requirements. Trailers should be used to a maximum being 

careful that combat effectiveness is not reduced. 

(7) Because trailers are dependent on prime movers and at the 

same time may be used to reduce truck requirements» analysis of trailer re- 

quirements for the Army depends on and influences truck requirements and, 

must be considered as part of the analysis. 

(8) Tractors {10 ton or smaller) will be considered in each mix 

alternative. The specialized requirements for large tractor trailers such 

as the requirement for line haul tractor trailers to move 20* and 401 

containers will eliminate the need to proposed and analyze alternatives 

for those vehicles. 
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j. Operational concept. N/A. 

k. Mission Profile. N/A. 

1. Measure of Effectiveness. 

(1) For mix alternatives: The capability of a specific weight class 

of trucks to do the tasks required in a TOE. Elements of this MOE will 

include unit mission, vehicle tasks, performance factors (e.g., mobility, 

maintainability) and efficiency measures (e.g., cost, personnel) to properly 

describe the capability of a given mix alternative. 

(2) For fleet alternatives: The capability of a specific weight 

class of trucks to do the tasks required for all TOEs in the Army. The 

distinguishing feature of this MOE and its elements (vis-a-vis 1(1) above) 

is an emphasis on quantities of vehicles in each payload class that comprise 

the specific fleet alternatives. 

m. Methodology. The following tasks are necessary to accomplish the 

study objectives: 

(1) Determine the numbers and kinds of trucks presently in the 

Army inventory. (DARCOM) 

(2) Project the numbers and kinds of trucks in the Army inventory 

through 1986. Consider projected losses, washout, etc. (DARCOM) 

(3) Prepare a master 11st of all TOE units, MTOE, and TDA organizations 

and BOIP's for the entire Army (both AC and RC) to Include responsible 

agencies. (SG) 

(4) Establish the necessary ADP procedures. (SG) 
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(5) Determine list of alternatives. (SG) 

(6) Establish a set of decision rules for proponent use in selecting 

each type vehicle to accommodate each alternative. (SG) 

(7) Provide work sheets and further guidance (via workshop(s)) as 

necessary to TOE proponents. (SG) 

(8) Conduct proponent workshops. (SG) 

(9) Task analyze mix alternatives, (SG/TOE proponents) 

(10) Determine from proponents' inputs how many of each type vehicle 

are needed for the entire Army for each selected alternative. (SG) 

(11) Incorporate above totals into a time-phased replacement scheme, 

given the kind and attrition of vehicles to be replaced. (DARCOM/SG) 

(12) Calculate costs for each type of truck based on above. (DARCOM/SG) 

(13) Profile the detailed cost of each alternative over the next 

20 years. (DARCOM/SG) 

(14) Prepare an acquisition program for each kind of vehicle to 

transition from the existing fleet to the fleet selected as best meeting 

the Army^ needs. (SG/DARCOM) 

(15) Prepare a Phase I report and briefing NLT 15 September 1980. (SG) 

(16) Determine the composition of the Army vehicle fleet to correspond 

to force structure changes projected by Army studies: D1v 86, Corps 86 

and EAC. Phase II. (SG) 

(17) Prepare an acquisition program to accommodate the 1986 fleet 

derived above. (SG/DARCOM) 

(18) Prepare a Phase II report and final briefing NLT 15 April 1981. 
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(19) Implementation: The following outline of the study concept, 

keyed to the milestone chart at Inclosure 6, specifies the responsible 

agency and completion time for tasks that will result in accomplishment of 

study objectives. Additional tasks will be determined by the study group 

as needed. 

(a) DARCOM will provide a description (number by type) of the current 

tactical wheeled vehicle fleet to the study group by 25 April 1980. The 

fleet description will include programmed acquisitions and losses through 

1986. 

(b) Concurrent with the description of the vehicle fleet, DARCOM 

(TWVMO) and TRADOC will develop the set of trucks and trailers by equipment 

LIN that will be used by TOE proponent agencies in the analysis of alternative 

vehicle fleets. Detailed data sheets for these trucks and trailers will be 

compiled by the study group with DARCOM assistance and will be provided to 

TOE proponent agencies on or about 30 April. 

(c) TRADOC {Org Dir, DCSCD) will provide automated lists of TOE/BOIP 

by TOE proponent agency to the study group by 25 April 1980. The TOE list 

will reflect the number of company/detachment/teams required by the Army Master 

Force as of 1986. The BOIP list wW specify DA approved and TRADOC specified 

TOE changes by SRC and TOE line number. These lists will be used by TOE 

proponent agencies to analyze alternative vehicle fleets and will be used 

by the study group to establish the data collection and analysis plan. 
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(d) USATSCH study group will design and test the data collection 

and analysis plan prior to 30 April. The plan will include as a minimum 

the TOE proponent agency coding worksheet for use in alternative analysis 

and programming for data entry, correction, updating, summary, manipulation 

and bookkeeping. 

(e) USATSCH study group will prepare by 25 April, guidance, rules 

and essential data for proponent use in analyzing alternative tactical wheeled 

vehicle fleets. This information will include the following: 

L Study Plan. 

2. T0E/B0IP data (Inclosure 1). 

3. Vehicle data (Inclosure 2). 

£. Alternative tactical wheeled vehicle fleets (Inclosure 4). 

£. Rules and guidance (Inclosure 4). 

6. Coding worksheet (Inclosure 4). 

7\ Sample TOE analysis (Inclosure 4). 

8. Schedule for work completion and review (Inclosure 4). 

(g) USATSCH (study group) will arrange for and host a TOE proponent 

agency conference at USATSCH on or about 30 April 1980 to initiate analysis 

of alternative tactical wheeled vehicle fleets. 

(h) TOE proponent agencies will analyze TOE/BOIP tactical wheeled 

vehicle requirements IAW Inclosure 4 and provide results to study group by 

IS June 1980. 

(1) USATSCH (study group) will compile, TOE proponent agency results, 

review «*nd quantify study alternative tactical wheeled vehicle fleets and 

12 
B-13 

mam 



will provide the alternatives to DARCOM (TWVMO) and TRADOC (Org Dir, DCSCD) 

by 25 June for costing and modernization plan development. 

(j) TRADOC/DA will provide to th^ study group by 30 May, quantitative 

descriptions of TDA and MTOE tactical wheeled vehicle requirements (number 

by type of vehicle) for use in adjusting alternative tactical wheeled vehicle 

fleets to account for TDA and MTOE requirements. 

(k) DARCOM (TWVMO) will provide results of costing and modernization 

plans to USATSCH study group by 21 July 1980. Detailed costing requirements 

and plan is at Inclosure 3 (TBP). 

(1) USALOGC (TWVRMO) will provide to SG by 18 June 1980, results 

(qualitative and quantitative description of 2-1/2, 5 ton truck requirements 

and authorizations) of ongoing analysis of the vehicle fleet to the extent 

results are available. Results will be used by the study group in completion 

of analysis of alternatives. The preferred alternatives will be forward 

to HQ TRADGC for development of TOE/BOIP implementation plans on 31 July. 

(m) TRADOC (Org 01 v, DCSCD) will provide the TOE/BOIP implementation 

plan to USATSCH study group by 15 August 1980. 

n. Models. ADP procedures as required, 

o. Related Studies. 

(1) Special Analysis of Standard Tactical Wheeled Vehicle Require- 

ments of 1979 (TACV Study). 

(2) Addendum to the Special Analysis of Standard Tactical Wheeled 

Vehicle Requirements (TACV-Addendura). 

(3) Special Analysis of Standard Tactical Wheeled Vehicle Require- 

ments Excursion (TACV-EX). 
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(4) COEA Update for 1/4 Ton Commercial Candidate Vehicles. 

(5) Battlefield Recovery and Evacuation Study. 

(6) Current Ammunition and POL System Transport studies being 

conducted by USALOGC. 

(7) Special Analysis of Wheeled Vehicles Study of 1973 (WHEELS). 

(8) Div 86 Truck Proliferation Study. 

(9) USATSCH Transportation Impact Assessment for MS3. 

(10) Fleet Marine Force Motor Transport Requirements in the Mid- 

Range Period (FY 1977-1986) Study of 1977. 

(11) Special Analysis of High Mobility Vehicles (HIMO). 

(12) Tactical Vehicle Water Crossing Requirements Study (WACROSS). 

(13) USAEWES Mobility Performance of 1/4 to 10-Ton Tactical Trucks 

and Cargo Carriers in the HIMO West Germany Study Area (TACV Study). 

(14) Ongoing 5, 8 and 10-ton Truck Analysis (USALOGC). 

(15) Ongoing Combat to Support Balance Study (CAA). 

p. Criterion of Choice. This study will be essentially a fixed 

effectiveness variable cost study. Proponent agencies will maintain current 

capabilities of unit tactical wheeled vehicles when selecting alternative 

mixes of vehicles. Because of efficiencies due to reductions in numbers 

and types of vehicles Army wide, it is expected that one or more of the 

fleet alternatives will be cheaper than the current fleet. One of these 

fleet alternatives will be selected as the preferred fleet with due con- 

sideration of non-quantifiable matters that could Impact on preference. 

4. Environment/threat considerations. To be considered by TOE proponents. 
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5• Support and resource requirements. 

a. Support. 

(1) HQ TRADOC will allocate TOY funds. 

(2) Administrative support will be provided from organic assets 

of TRADOC and participating commands and agencies. 

(3) ADPE support will be provided from assets organic to TRADOC 

and participating commands/agencies. * 

b. Responsibilities; 

(1) HQ DA 

(a) Sponsor study, 

(b) Establish Study Advisory Group. 

(2) HQ TRADOC 

(a) Establish and chair TRADOC Study Advisory Group. 

(b) Establish and chair Cost Advisory Group. 

(c) Monitor study. 

(d) Furnish study group with information on TOE/BOIP. 

(e) Review study. 

(f) Make recommendations to HQ DA. 

(3) HQ DARCOM: 

(a) Provide Information on current truck fleet to Include quantity 

average, planned procurement and projected losses. 

(b) Provide information on alternative fleet mixes to include j 

acquisition plans and redistribution assumptions. j 

(c) Provide costs of fleet alternatives. 

(d) Provide study group members, as required. 
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(4) USATSCH: 

(a) Conduct study. 

(b) Specify format and decision rules for developing inputs by 

proponents. 

(c) Prepare final report. 

(d) Conduct briefings on study, as required. 

(5) TRADOC Schools/Centers: Participate in study by conducting 

analysis of TOE tactical wheeled vehicle requirements as outlined at Inclosure 

4. 

(6) HQ USALOGC: 

(a) Support, assist and coordinate, as required. 

(b) Provide study group members, as required. 

(7) TRASANA: Assist as requested. 

6. Administration. 

a. Milestone Schedule. 

(1) 17-21 March 1980 

(2) 4 April 1980 

(3) 15 May 1980 

(4) 12 June 1980 

(5) 15 August 1980 

TRADOC hosted meeting to develop study 

plan and briefing. 

TRADOC brief study plan to DA SAG for 

approval. 

TRADOC HQ brief DA SAG on Initial 

estimates (scope to be determined by SAG), 

TRADOC HQ brief DA SAG on revised estimates 

(scope to be determined by SAG). 

TRADOC HQ brief DA SAG on study results. 
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(6) 1 September 1980 

(7) 15 September 1980 

(8) 15 September 1980 

(9) 29 September 1980 

(10) 1 October 1980 

(11) 1 May 1981 

TRADOC HQ brief DA SAG on revisions, if 

required. 

TRADOC HQ provide published study results 

to DA for staffing. 

TRADOC HQ brief OSD PAE on study results. 

TRADOC HQ brief Congressional Staffers 

on study results. 

ODCSOPS DA provide published study results 

to OSD PAE» OSD PAE to determine date 

publishi 1 study results are to be released 

to Congress. 

Phase II completion target date. 

b. Study Report Outline. See Inclosure 5 (TBP). 

c. Study Group. 

(1) USATSCH: 

(a) Colonel J. D. Rockey, Study Director, AV 927-5403. 

(b) ITC A. J. Tumminello, jr,$ Assistant Study Director, AV 927-2608. 

(c) Major J. P. Carglle, Chief Analyst, AV 927-4334. 

(d) Major T.K.H. Hong, Transportation Specialist/Analyst, AV 927-3393. 

(e) ?<r. D. P. MacPherson, Analyst, AV 927-4334. 

(f) Ms, £. Calio*ay, Analyst, AV 927-3393. 

(g) 1LT T. Shea, Transportation Specialist/Analyst, AV 927-4334. 

(2) ÜSA10GC (TWVRHO): 

(a) Mr. J. McClurt, AV 687-5750. 

(b) Major A. McHale, AV 687-5750. 
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(3) DARCOM (TWVMO): 

(a) Mr. R. R. Gay, AV 273-2703. 

(b) Mr. P. Meengs, AV 273-2703. 

(4) HQ, TRADOC: 

(a) Mr. J. A. Richards, Org Oir, AV 680-4283. 

(b) Mr. B. Perchick, chairman, CA6, AV 680-2200 

(5) Proponents: TRADOC schools/centers/agencies. 

7. Correlation. 

a. TRADOC will prepare and submit DD Form 1498 to Defense Documentation 

Center. 

b. ACN: 62072. 

FOR THE COMMANDER: 

5 Incl 
as 

DISTRIBUTION: 
Cdr 
DARCOM 
CAA 
TARADCOM 
USACAC 
USALOGC 
ADHINCEN & Ft Benjamin Harrison 
USAADCENFB 
USAARMC & Ft. Knox 
USAECFB 
USAFACFS 
USAIC * Ft Benning 
ÜSAICS 
USAHP&CS/TC&PM 
ÜSAHMCS 
USAOCS 
USAQfCENFl 
USAS« Ft Gordon 
ÜSATCFE 
USAAVNC& Ft Rucker 
USA Chan Sch 18 
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DISTRIBUTION (continued) 
USATARCOM 
Comdt, USAIMA 
Supt, AHS 
OUSA 
SAUS(OR) 
ASA(ILÄFM) 
ASA(RDA) 
DAMA-CS 
DALO-SI4 
DACS-PAE 
DACS-Ffiü 
DAMO-ZD 
DAMO-ZF 
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INCLOSURE 1 TO APPENDIX B 
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LIST OF TABLE OF ORGANIZATION AND EQUIPMENT (TOE) 
STANDARD REQUIREMENT CODES (SRC) BY PROPONENT 

CENTER/SCHOOLS (COMPANY LEVEL SRC's) 

PROPONENT CENTER/SCHOOL SRC 

COMBINED ARMS COMBAT 07004H000 51001H2U0 
DEVELOPMENT ACTIVITY 07042H000 5° UJ1410 

07102H000 "*' 420 
17004H000 57042H300 
17042H000 67004H100 
17102H000 67042H110 
37004H000 77102H000 
37042H000 97500H8AC 
37102H000 97500H8AQ 

LOGISTICS CENTER 29002H700 29156H500 
29003H500 29176H910 
29042H110 54022H410 
290434100 54022H800 
29052H300 54023H510 
29053H300 54412H600 
29102H200 54413H600 

54422H400 

USA COMMUNICATIONS 01223H700 
COMMAND 01226H700 

01227H700 

ADMINISTRATION 12007H000 12570H68D 
CENTER 12017H610 14007H000 

12017H620 14037H610 
12032H200 14037H620 
12033H200 14500H6AA 
12034H100 14500H6AB 
12066H210 14500H6AC 
1206611220 14500H6AD 
12067H510 20017H300 
12067H520 
12067H530 27600H6JE 
12067H540 29111H000 
12067H55Ö 29550T/2Ö 
12067H560 27600H6AA 
12107H500 27600H6GA 
12147H600 27600H6HA 
12510H020 27600H6HB 
12550H2ÄA 27600H6IA 
12550H2AB 27600H6JA 
12550H2AC 27600H6JB 
12550H2AD 27600H6JC 
12550H21B 27600H6JD 
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PROPONENT CENTER/SCHOOL 

ADMINISTRATION CENTER 

INFANTRY CENTER AND 
SCHOOL 

SRC 

FIELD ARTILLERY CENTER 
AND SCHOOL 

12560H2AB 
12560H2AD 
12570H6BB 

07016G600 
07016H000 
07018G600 
07018H000 
07028H010 
07028H020 
07036H000 
07037H000 
07038H020 

07046H010 
07046H020 
07047H010 
07047H020 
07048H010 
07048H030 
07056H110 
07057H110 
07058H110 
07086H400 
07087H400 
07107H600 
07116T700 
07117T700 
07157H300 
07176H000 

06037H000 
06116H000 
06117H000 
06126B200 
06127B100 
06129B200 
06156HOOO 
06157HOOO 
06159HOOO 
06166H000 
06167HOOO 
06169H000 
06186HOO0 
06201H300 
06206H300 
06207H300 

45500H2AE 
45500H6FA 
45500H6FB 

07177H000 
07178H010 
07201H100 
07202H100 
07256H100 
0725SH100 
07268T800 
07357H010 
07357H020 
07500H3AA 
07500H3AB 
07500H3FA 
07946T700 
07947T700 
07948T700 
07949T700 

20500H3AC 
37087H000 

57056H310 
57057H310 
57057H320 
57058H310 
57058H320 

06397H000 
06399B200 
06399H000 
06401G600 
064Ö1H200 
06406H500 
06407H500 
06409H500 
06426H300 
06427H300 
06429H300 
06446M00 
06447H100 
06449H100 
06456H300 
06457H300 
06459H300 
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FIELD ARTILLERY CENTER 
AND SCHOOL 

SRC 

AIR DEFENSE CENTER 
AND SCHOOL 

AVIATION CENTER 

ENGINEER CENTER AND 
SCHOOL 

06302H000 
06307H600 
06307H620 
06358H000 
06366B100 
06366H000 
06367B100 
06367H000 
06369B100 
06369H000 
06376H000 
06376H020 
06396B110 
06396B120 
06396H000 
06396H020 
06397B000 

44001H800 
44002H600 
44012H600 
44246H220 
44247H220 
44266H500 
44267H500 
55326H000 
44327H000 
553288800 
44328H000 
44426H100 
44427H100 

01117H700 
01127H100 
01137H100 

05026H300 
05027H300 
05036H500 
05C37H500 
05052H600 
05054H300 
05057H500 
05058H400 
05064H200 
05067H300 
05074H400 

06500H5AA 
06501H200 
06526B100 
06527B100 
06596H400 
06597H400 
06599H400 
066C4H100 
06616H400 
06617H400 
06619H400 
06701H100 
06706H110 
06707H110 
39401H610 

44436H000 
44437H010 
44500H5AC 
44500H5AE 
44626B800 
44627B800 
44636B800 
44637B800 
44666B800 
44667B800 
44668B800 
44727H100 

01252H200 
01256G600 
01256H200 
01500H2FM 

05197H500 
05197H500 
05201H400 
05207H000 
05216H100 
05217H110 
05336H600 
05337H600 
05338H600 
05500H2AB 
05500H2AC 
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ENGINEER CENTER AND 
SCHOOL 

SRC 

ARMOR CENTER AND 
SCHOOL 

ACADEMY OF HEALTH 
SCIENCES 

05077H200 
05079H400 
05101H610 
05101H620 
05107H010 
05107H030 
05108H600 
05114H200 
05116H300 
05117H300 
05118H300 
05124H600 
05127H030 
05129H500 
05146H700 
05147HOOO 
05147H700 
05148H710 
05148H730 
05156H700 
05157H700 
05158H710 
05177H400 
05196H500 

17017H020 
17027H010 
17036H000 
17037H010 
17039H000 

17052HOOO 
17056H010 
17057H010 
17058H000 
17059H700 
17086H700 
17087HOOO 
170P6H100 
17098H100 
17099H110 

08026H100 
08027H110 
08036H000 
08037H000 

05510H2FA 
05510H2FB 
05510H2FC 
05520H6GA 
05520H6GE 
05520H6GF 
05520H6GG 
05520H6GH 
05520H6GI 
05520H6GJ 
05530H6HA 
05530H6HC 
05530H6HD 
05530H6HE 
05530H6HF 
05530H6HG 
05530H6HH 
05530H6HI 
05540H3IA 
05540H3IC 
05540H3IH 
05540H3IJ 
05540H3IK 

17106H000 
17107HOOO 
17108H000 
17117H000 
17157H700 

17202H500 
17206H200 
17206H220 
17207H200 
17208H200 
17208H220 
17216H300 
17218H300 
17307H700 
17386H500 
17387H710 
17387H720 

08610H0EB 
OSe'OHOEC 
08610H0GA 
08610H0PA 
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ACADEMY OF HEALTH 
SCIENCES 

SRC 

MISSILE AND MUNITIONS 
CENTER AND SCHOOL 

08066H300 
08067H300 
0811.1H200 
08112H600 
08122H200 
08123H000 
08126H300 
08127H410 
08128H400 
08137H200 
08147H000 
08197H000 
08233H700 
08253H700 
08287H600 
08303H800 
08502H100 
08510H600 
08551G700 
08565G700 
08566G700 
08571G700 
08581H400 
08590H500 
08600H0AC 
08600H0AE 
08600H0AJ 
08600H0AM 
08610H0BB 
08610H0BD 

09022H200 
09036H200 
09038H300 
09048H400 
09058H500 
09059H200 
09248H600 
09268H800 
09520H4AA 
09520H4FA 
09530H48A 
09540H4EA 
09550H3AA 
09550H3BA 
09550H3ED 

08620H0LA 
08620H0LB 
08620H0LC 
08620H0LD 
08620H0NA 
08620H0NB 
08620H0NC 
08620H00A 
08620HOOB 
08620H00C 
08620H00M 
08630H0KA 
08630H0KB 
08630H0KD 
08630H0KE 
08630H0KF 
08630H0KG 
08630H0MP 
08650G800 
08660H0RA 
08660H0RE 
08670G9HA 
08670H8A1 
08670H8HA 
08670H8HC 
08670H8HD 
08670H8HE 
08680G9AF 
086S0G9JA 
08680G9JB 

Ö9550H3EF 
09550H3EG 
09550H3EI 
09550H3EJ 
09550H8FN 
09550H3E0 
09557H510 
09557H520 
09557H530 
09559H310 
096288800 

29088H500 
29226H100 
29227H100 
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INTELLIGENCE CENTER 
AND SCHOOL 

SRC 

MILITARY POLICE 
SCHOOL 

30006G900 
30006H200 
30007G900 
30007H200 
30OO5HOO0 
30014H000 
30017H010 
30018HOOO 
30019H610 
30026G600 
30026H200 
30027G600 
30027H200 
30028G600 
30028H200 
30029H200 
30034H200 
30037H200 
30042H000 
30066H200 
30067H200 
30068H200 
30079H500 
30102T600 
30106T600 
30107T600 
30126T60Q 
30127T600 
30128H200 
30128T6ÖO 
30156T600 
30157T600 
30166H810 
30166N820 
30167H810 
30167H820 
30168K810 
30168H820 

19017H710 
19017H720 
19047H400 
19076H400 
19077H410 
19077H420 
19097H400 
19103H600 
19237H400 
19247H400 
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30169H810 
30169H820 
30173T600 
30179T600 
30183T600 
30199T600 
30500G8FC 
30500H5AA 
30500H5AB 
30500H5AC 
30500H5AE 
30500H5AF 
30600H5AC 
30600H5AD 
30600H5LN 
30600H5MB 
30600H50A 
32052H400 
32056H400 
32057H410 
32064H400 
32073H400 
32078G000 
32083H400 
32089H400 
32093H500 
32099H500 
32104H400 
32500H5AN 

34166H810 
34166H820 
34167H810 
34167H820 
34168H810 
34168H820 
34169H810 
34169H820 

19282H500 
19316H600 
19500H2AA 
19500H2AC 
19500H2AD 
19500H2AE 
19510H3FA 

19510H3FY 
19520H2GB 
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MILITARY POLICE 
SCHOOL 

SRC 

INSTITUTE FOR MILITARY 
ASSISTANCE 

ORDNANCE AND CHEMICAL 
CENTER AND SCHOOL 

QUARTERMASTER CENTER 
AND SCHOOL 

19252G700 
19256H500 
19262H410 
19262H420 
19272H410 
19272H420 

11257H400 
31102HOOO 
31104H700 
31106HOÖO 
31107HOOO 
31127H400 
33500HOAA 

03032H200 
03087H700 
03097H200 
03266H200 
03267H200 
03500H2FA 
03500H2FB 
03500H2JA 
03500H2JB 
03500H2KA 
03500H2LA 
03500H2LB 
03500M2DA 
29016H0OO 
29017H000 
29018H000 
29026H000 
29027H000 
29028H000 
29036HOOO 
29037H000 
29038H000 

29006H000 
29045H300 
29047H300 
29048H300 
29077H000 
29096H100 
2909 7H100 
29098H11Q 
29114H400 
29118H1Ö0 
291J9H510 
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D520H2GC 
19530H2HA 
19530H2HB 
19530H2HC 
19620H8GC 
29408G900 

33500H0AB 
33500H0AC 
41012H200 
41201H200 
41500H2AB 
41500H2AC 
41500H2AD 

29056H300 
29058H300 

29079H010 
29079H020 
29086H100 
29087H110 
29099H000 

29134H200 
29136H300 
29137H200 
2913ÖH300 
29158H500 

29207H300 
29208H300 
29247H000 
29427H400 
29610H4EJ 
29610H4ER 
29948T700 

29119H520 
29127H200 
29129H800 
29145H500 
29147G900 
29147H500 
29157H500 
29500H5AD 
03077H20Ö 
10007H000 
10094H110 

■S 

y**-^" ■WBP" w»PS 



QUARTERMASTER CENTER 
AND SCHOOL 

SRC 

SIGNAL CENTER 
AND SCHOOL 

TRANSPORTATION CENTER 
AND SCHOOL 

102O2H20O 
10206H400 
10207H300 
10226H500 
10227H500 
10296H210 
1Ü297H4GO 
10337H300 
104Q7H3Ö0 

11016G700 
11017G700 
11018G710 
11019G710 
11036H000 
11037H000 
11038H000 
11039H000 
11059H500 
11102G900 
111166600 
11116H700 
11117H710 
11122H400 
11127H700 
11137G700 
11176H200 
11177H200 
11178H200 
11206H100 
11207H100 
11208H110 
11216H300 
11217H300 
11218H300 
11226H000 
11227H000 
11228H000 
11302G900 
1130 3H 800 
11327G700 

01258H000 
01166H100 
bb006G800 
55006H000 
55012H600 
55016H400 
55017H520 

T04T7H400 
10437H400 
10510H5EA 
10510H5EC 
10520H5FF 
10560H6JB 
10560HSJC 
10560H6JF 

11358G700 
11367G900 
11367H700 
11368G900 
11402H7C0 
11403B800 
11406H710 
11406H720 
11407H710 
11407H720 
11408H700 
11409H710 
11409H720 
11412H800 
11416H610 
11416H620 
11417H610 
11417H620 
11423H710 
11423H720 
11426H700 
11427H700 
11428H700 
11429H700 
11500G8GT 
11500H4AA 
11500H4AB 
11500H4AC 
29640H7HA 
29640H7HB 

55158H700 
55167H700 
55202H800 
55259H000 
55406H100 
55407H100 
55417H500 
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TRANSPORTATION CENTER SRC 
AND SCHOOL 

55018H610 55424H000 
55018H620 55456H400 
55G18H640 55458G700 
55019H210 55458H400 
55019H220 55459H500 
55Ü28H510 55500H2AB 
55062H200 55500H2AC 
55Ö67H710 55520G7LH 
55084H000 55520G7EK 
55087H000 55520G7EM 
55088H000 55530H6FM 
55089H000 55540H5GE 
55112H600 55560H4J8 
55116H200 55560H4JD 
55117H500 55580H7LA 
55118H710 55580H7LB 
55119T500 55580H7LC 
55128H500 5558CH7LD 
55129H500 55580H7LF 
551378800 55580H7LG 
55157H600 55580H7LH 
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KASTER VEHICLE LIST 

LINE NO. 

X38639 

X60833 

NOMENCLATURE 

1/4-TON 

Truck, ambulance 1/4-ton, 4x4, M7'T3Ai 

Truck, utility, »/4-ton, 4x4, *"1!U 

X38592 

X38562 

X39432 

X39441 

X39444 

X39447 

X39450 

X394S3 

X39429 

X39435 

X39438 

T53498 

215790 

Z93121 

Z93122 

X.93123 

793124 

1-1/4-TON 

Truck, ambulance, 1-1/4-ton, 4(4, M886 

Truck, ambulance, 1-1/4-ton, 4>2, M893 

Truck, cargo, 

Truck, cargo, 

Truck, cargo, 

Truck, cargo, 

Truck, cargo. 

Truck, cargo, 

Truck, cargo, 

Truck, cargo, 

Truck, cargo, 

1-1/4-ton, 4x4, M880 

1-1/4-ton, 4x4, with shelter, M885 

1-1/4-ton, 4x4, w/60 AMP, .1381 

1-1/a-ton, 4x4, with commo/60 AMP, M832 

1-1/4-ton, 4x4, with shclter/coOTno/6ü AMP, '4883 

1-1/4-ton, 4x4, with shelter/commo/100 AMP, M884 

1-1/4-ton, 4x2, M89C» 

1-1/4-ton, 4x2, with commo/60 AMP, 54892 

1-1/4-ton, 4x2, with 60 AMP, M891 

Truck, maintenance, telephone, 1-1/4-ton, 4x4, MS88 

Truck, combat support veh, XM966 (HMMWV TOW) 

Truck, ambulance, l-t/4-ion, 4*4, 2 litter, (KfW) 

Trick, aisbulance, 1-1/4-ton, 4x4, 2 inter-, w/w (rmrt) 

Truck, ambulance, 1-1/4-ton, 4x4, 4 litter, (rfVfttf) 

Truck, ambulance, 1-1/4-ton. 4x4, 4 litter, w/w (HHtfWY) 
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LINE NO. 

294109 

Z94110 

294107 

NOMENCLATURE 

Truck, utility, 1-1/4-ton, 4x4, (HMMWV) 

Truck, Utility, 1-1/4-ton, 4x4, w/w, (HMMWV) 

Tr.ck, utility,  (commercial replacement for 1/4-ton 

in rear area) 

K90188 

X40009 

X40077 

X40146 

X40214 

X40283 

X40420 

X57271 

X57408 

XS8367 

XS8S04 

X62340 

X62477 

T53853 

2-72-TON 

Truck, instrument repair shop 2-1/2-ton, 6x6, M185A3 

Truck, cargo, 2-1/2-ton, 6x6, M35A2 

Truck, rargo, drop/side, 2-1/2-ton, 6x6, M35A2C 

Truck, cargo, w/win, 2-1/2-ton, 6x6, M35A2 

Truck, cargo, drop/side, w/win, 2-1/2-ton, 6x6, M35A2C 

Truck, cargo, XLWB, 2-72-ton, 6x6. M36A2 

Truck, cargo, XLWB, w/win, 2-1/2-ton, '>x6, H36A2 

Truck, tank and fuel service, 2-1/2-ton, 6x6, M48A2C 

Truck, tank and fuel service, w/win, 2-1/2-ton, 6x6, M49A2C 

Truck, tank water IQOO-gal, 2-1/2-ton, 6x6, M5GA2 

Truck, tank water, lODO-gal, 2-1/2-ton, w/w, 6x6, M50A2 

Truck, van, shop, 2-1/2-ton, 6x6, M109A3 

Tru.k, van, shop, w/win, 2-1/2-ton, 6x6, M109A3 

Truck, telephone, const., ;4876 
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LINE NO. NOMENCLATURE 

X40794 

X40831 

X40931 

X 40968 

X41105 

X41242 

X43708 

X43845 

X59326 

X59463 

X60696 

X62237 

X63299 

X62271 

Z93223 

293224 

5-TON 

Truck, cargo, drop-side, 5-ton, 6x6, M813A1 

Truck, cargo, 5-ton, 0x6, .4813 

Truck, cargo, drop-side, w/win, 5-ton, 6x6, M813A1 

Truck, cargo,    w/win, 5-ton, 6x6, M813 

Truck, cargo, XLWB, 5-ton, 6x6, M814 

Truck, cargo, XLWB, w/win, 5-ton, 6x6, M814 

Truck> dump. 5-ton, 6x6, M817 

i>uck, dump, w/win, 5-ton, 6x6, M817 

Truck, tractor, 5-ton, 6x6, M818 

Truck, tractor, w/win, 5-ton, 6x6, H818 

Truck, tractor/wrecker, 5-ton, 6x6, M819 

Truck, van, expandable, 5-ton, 6x6, '4820 

Truck, wrecker, w/win, 5-ton, 6x6, M816 

Truck, van, expandable, 5-ton, w/hyd gate, 6x6, ><82GA2 

Truck, cargo, D/S, 5-ton, 6x6, w/AHC, (SLUFAE) 

Truck, cargo, D/S, 5-ton, 6x6, w/AHC, w/w, (SLUFAE) 

Z93S47 

Z93963 

Z93996 

Z93241 

Z93978 

10-TON 

Truck, cargo, 10-ton, 3x8, XM977, L/:4HC (HtHTT) 

Truck, recovery, 10-ton, 848, XM984 (HEHTT) 

Tnjck, factor, 10-ton, 8x8, XH*83 (MrMTT) 

Truck, cargo, 10-ton, 8*8, XH93U H/*1HC    (HOtfT) 

Truck, tanker, 10-ton, 8x8. X'.WS (UC1TT) 
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LINE NO. 

Z95101 

NOMENCLATURE 

LINE HAUL 

Truck, tractor, line haul, M915 

T60353 

YARD 

Truck, tractor, yard/local, M878 

Z85278 

Z93983 

MET/LET 

Truck, tractor, MET, 20-ton, M920 

Truck, tractor, LET, 20-ton, M916 

T61035 

HET 

Truck, tractor, 85,000GVW, GHET, M911 
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MASTER TRAILER LIST 

LINE 

W95400 

NOMENCLATURE 

1/4-TON 

Trailer, cargo, 1/4-ton, M416A1 

PRIME MOVER 

1/4-ton 

3/4-TON 

W95537     Trailer, cargo, 3/4-ton, M101A1 
1-1/4-ton 

W94030-' 

W9581I 

W98825 

1-1/2-TON 

Trailer, ammo, 1-1/2-ton, M332 

Trailer, cargo, 1-1/2-ton, M105A2 

Trailer, water, 400 gal, 1-1/2-ton, M149A1 

2-1/2, 5-ton 

2-1/2, 5-ton 

2-1/2, 5-ton 

E02807 

G34805 

2-1/2-TON 

Trailer, chassis, general, 2-1/2-ton, M200A1 

Dolly set, lift, trans shelter, M720 

2-1/2, 5-ton 

2-1/2, 5-ton 

E02670 

W95263 

3-I/2-T0N 

Triller, chassis, general purpose, 3-1/2-ton, M353 

Trailer, cable, reel, 3-1/2-ton, 11310 

2-1/2, 5-ton 

2-1/2, 5-ton 

U94536 

4-TON 

Trailer, bolster, general purpose, 4-ton, M796 5-ton 

4-1/2-TON 

034741 Dolly set, trans shelter, 11840 5-ton 
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LINE NO. 

Z23624 

NOMENCLATURE 

5-1/4-TON 

Dolly set, lift, trans shelter, XM832 

PRIME MOVER 

5-ton 

S74832 

S74490 

S74353 

G35226 

Ci-TPN 

Semitrailer, van, repair parts, 6-ton, M750 

Semitrailer, van, expandable, 6-ton, M313 

Several 1 er, van, electronic, 6-ton, M373A2 

8-TON 

Dolly, trailer converter, 8-ton, Ml98 

5-ton tractor 

5-ton tractor 

5-ton tractor 

5-ton 

W96907 

Z66004 

S70243 

290542 

S75175 

S73372 

SI0059 

S10127 

765948 

10-TON 

Trailer, flat bed, 10-ton, M345 

12-TON 

Semi trail er, tank water, 5000 gal 

Semitrailer, low bed, wrecker, M270A1 

Trailer, flat bed, 12-ton    (MLRS) 

Semitrailer, van, supply, 12-ton, M129A2C 

Semitrailer, tank, Disp, 5000 gal, M969 

Semitrailer, tank, bulk, 5000 gal, M967 

Semitrailer, -ank, a/c, 50U0 gal, M970 

22-1/2-TON 

Semitrailer, iow bed, container, cargo, XM87] 

5-ton 

5-ton tractor 

5-ton tractor 

5-ton 

5-ton tractor 

5-ton tractor 

5-ton tractor 

5-ton tractor 
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LINE NO. NOMENCLATURE 

34-TON 

S70159     Semitrailer, low bed, container, cargo, XM872 

PRIME MOVER 

L/H tractor 

40-TON 

S70594     Semitrailer, low bed, 40-ton, M870 
LET/MET tractor 

60-TON 

S70661 Semitrailer, low bed, HET 60-ton, M747 HET  tractor 
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TASKING AND GUIDANCE 

1. Acquisition Costs. 

a. Investment costs for every LIN in each alternative vehicle fleet 
will be generated as a by-product of the Materiel Acquisition Readiness System 
(MARS) model. Initial input into MARS will include investment cost estimates 
based on three type production quantities - minimum, maximum, and economic. 
It is requested that the Tactical Wheeled Vehicle Requirements Management 
Office (TWVRMO) at TARADCOM furnish the three productions quantities to DRDTA-VC 
at TARADCOM and DRSTA-ECC at TARCOM by 26 May 1980. Investment costs for 
those LINs in column c of the Tactical Wheeled Vehicle Li . will be based on 
those productions quantities furnished by the TWVRMO. It >  requested that 
the two offices cited above, at TARADCOM and TARCOM, develop the investment costs 
needed for MARS by 4 July 1980. 

b. Costs should be developed in constant FY82 dollars. Since the MARS 
model identifies each vehicle at the Standard Study Number (SSN) level, the TWVRMO 
should furnish suitable figures for TARADCOM and TARCOM to apply weighted average 
investment costs to those SSNs which defines several LINs. Investment costs 
thus developed will reflect each LIN in column c at the SSN level. 

c. After the MARS model is run (25 July), all investment costs generated 
by the model will be in current year dollars for each year between FY82 and 
FY2001, inclusive. It is requested that TARADCOM and TARCOM re-format these 
costs by deflating the cost of each LIN to constant FY82 dollars and then 
discounting by 10 percent. The net result should be a display of investment 
costs by iritrrmd- alternative fleet in constant FY82 dollars over a period of 
twenty years. Re-formatting of the data should be complete by 1 August 1980. 

2, Operating and Support Costs. 

a. Operating and support costs are requested for two unique purposes: 

(1) annual 0&S costs are requested for each SSN in columns B and C 
of the vehicle list, in constant FY82 dollars, and are to be based on the 
guidance given below; 

(2) after the MARS model is run, the materiel acquisition plan generated 
by the model will be utilized to develop fleet 0&S costs (constant FY82 dollars 
for 20 years) based on the distribution as defined by the MARS model, over the 
twenty year  period FY 82 thru FY2001. 

Costs for 2a(l) above, are requested by 25 July, it is requested that TARCOM, 
with the assistance of the USATSCH, develop the deployment schedule required to 
do 2a(2) above, by 8 August 1980. 
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b. Specific O&S cost guidance: 

(1) No overhaul. Vehicles will be replaced at the end of their 
useful life. 

(2) Cost all LINs with 0 dedicated crew. However, for the purpose 
of 2a(2) above, furnish two separate incremental costs resulting frm a 
dedicated crew of 1 E3 and a dedicated crew of 1 E4 (MOS 64C, in each case). 

(3) Annual operating mileage, by payload class (runners, only). 

(a) 1/4 T 7200 mi. 

(b) 5/4 T 6200 mi. 

(c) 2-1/2 T 3200 mi. 

(d) 5T 4200 mi. 

(e) 10 T 2200 mi. 

(f) trailers 1500 mi. 

(4) Distribution by theater of all LINs from columns B and C is 
displayed in table 3.1. Trucks are distributed by payload category and all 
LINs listed under a particular payload category are distributed as shown, e.g., 
out of 100 1-1/4 T trucks; 32 go to Europe, 3 to Korea, 3 to the Pacific, 
1 to Alaska, and 61 to CONUS. All other vehicle distribution are shown next 
to the specific LIN e.g., LIN S75038; 17 to Europe, 2 to Korea, 1 to Pacific, 
0 to Alaska, and 80 to CONUS. 

(5) Number of maintenance men per vehicle - type, the sum of OS, 
GS and organizational maintenance: 

(a) Trucks. 

Y. 1/4 T, all types - .19 

2. 5/4 T, all types - .23 

3. 2-1/2 T, carjo - .30 

4. 2-1/2 T, all others - .29 

5. 5 T, carjo - ,:4 

6. 5 T, all others - .35 

7. 10 Tf all types - .37 

8. 8 T, all types - .40   2 
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(b) Tractors. 

1. 5 T - .35 

2. 10 T - .38 

3. >15 T - .48 

(c) Trailers. 

h   Chassis, all types - ,07 

2. Dolly - .12 

3. £ 2-1/2 T - JO 

4. > 2-1/2 T - .13 

5. £ 25 T - .13 

6. >25 T - .15 

(6) Number of indirect men per vehicle-type: 

(a) Trucks. 

V. 1/4 T, all types - o.08 

2. 5/4 T, all types - 0.07 

3. 2-1/2 Tt all types - 0.07 

£.   5 T, all types - 0.15 

5. 8 T, all types -  Q.17 

6. 10 T, all types • o.21 

(b) Tractors. 

h    5 T - 0.23 

2. 10 T - 0.23* 

3, >15 T - 0.13 

3 
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(c)   Trailers. 

1. Chassis, all types - .14 

2. Dolly - .15 

3. £ 2-1/2 T - .14 

4. > 2-1/2 T - .08 

5. & 25 T - .08 

6. > 25 T - .09 

(7) MOS training cost of indirect man - $15,400 (FY82 dollars) 

(8) Figure 5 percent of the indirect men per vehicle are officers. 

(9 )   Average grades: 

a   Average grade of indirect maintenance man - E4. 

b   Average grade of maintenance man - E4, 

c   Average grade of driver -  .6E4 ♦ .4E4. 

4 
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TABLE 3.1 

AREA DISTRIBUTION BASED ON TOTAL INVENTORY 

SOURCE: 1st Qtr 80 •• Continuing Balance World Wide Asset Position Summary 
Report as of:' 15 Dec 79 (Confidential) 

US Army Depot Systems Command 

Description of Areas: 

I Europe 

II Korea 

III Pacific: Westcom 
Thailand 
Panama 

IV Alaska 

V CONUS: STRAF 
FORSCOM 
TRADOC 
ARNG 
USAR 
DEPOT 
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TRAILER 

LIN 

1/4 T 

AREA DISTRIBUTION BASED ON TOTAL INVENTORY 
(1 Qtr 80) 

I 
EUROPE 

II 
KOREA 

III 
PACIFIC 

IV 
ALASKA 

V 
CONUS 

W95400 
W97729 

24 3 2 
12 

1 70^ 
88 

IflMT 

W95537 15 2 1 1 81 

i_r • 

W93893 - - - - Mi 

1-1/2 T 

W94030 
W95811 
W98825 

32 
29 
22 

3 
3 
3 

3 
1 
3 l 

62 
67 
71 

2-1/2 T 

E02807 
G34805 
E02944 
W94441 

36 
4 
14 

3 

7 
1 
2 

2 

2 

i 
2 
4 

54 
93 
80 
95 

3-1/2 T 

E02670 
W95263 

24 
19 

3 
4 

1 
3 

1 
2 

71/ 
72 

4 T 

W94536 26 2 1 - 71 

4-1/2 T 

G34741 33 67 
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TRAILER 

AREA DISTRIBUTION BASED ON TOTAL INVENTORY 
(1 Qtr 80) 

LIN 

5-1/4 T 

634815 
Z23624 

6 T 

S74832 
S74490 
S74353 
G35089 
S73531 
S74216 
S75038 

8 T 

G35226 
W97455 

I 
EUROPE 

W96907 
W96701 

12 T 

S70243 
S75175 
S73668 
S73372 
S 70106 
S72024 
Z65948 
S72983 
S72846 
SI0059 
$74079 
$10127 

27 
29 
31 
51 
26 
19 
17 

7 
27 

29 

15 

17 
27 
27 

45 
45 
22 
29 
29 
41 
29 

II Ill IV V 
KOREA PACIFIC ALASKA CONUS 

4 2 94 
4 — 2 94 

4 . 2 67 
2 2 - 67 
7 1 . 61 
6 1 . 42 
6 2 1 65 
- - - 81 
2 1 

• 80 

4 1 88 
- - - 73 

2 
6 

4 
3 
3 

4 
4 
5 
1 
1 
4 
1 

2 
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4 
1 

71 

81 
94 

75 
70 
70 

100 
100 
50 
50 
71 
69 
69 
51 
69 
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TRAILER 

AREA DISTRIBUTION BASED ON TOTAL INVENTORY 
(1 Qtr 80) 

LIN EUR 

ill 
Z66004 
Z90542 

27 
51 

25i T 

S70517 21 

34:T 

S70159 27 

40 T 

S70594 6 

60 T 

S70654 
570661 

100 
29 

MISC 

W93961 ^ 

I       II       III       IV 
KOREA    PACIFIC    ALASKA 

. 1 

V 
CONUS 

69 
49 

75 

69 

87 

71 

100 

3 
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TRUCK 

AREA DISTRIBUTION BASED ON TOTAL INVENTORY 
(1 Qtr 80) 

T II III IV V 
LIN EUROPE KOREA PACIFIC ALASKA CONUS 

1/4 T 21 3 1 1 74 

X38639 
X60833 • 

1/2 T 8 - - - 92 

X55627 

1-1/2 T 32 3 3 1 61 

X39940 
Z94109 
794110 
X38961 • 
293121 
293122 
293123 
293124 
215790 

1-1/4 T 25 3 1 1 70 

X38592 
X38562 
X39432 
X39441 
X394'4 
X394*/ 
X39450 • 

X39453 
X39429 
X39435 
X39438 
TS3498 
294107 

4 
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TRUCK 

AREA DISTRIBUTION BASED ON TOTAL INVENTORY 
(1 Qtr 80) 

? 

LIN 

2-1/2 T 

K90128 
X40009 
X40077 
X40146 
X40214 
X40283 
X40420 
X57271 
X57408 
X58367 
X58504 
X62340 
X62477 
T53858 
X55216 
X53846 
X53983 
X61929 
X62203 
X43297 
X43434 
X59052 
XS9189 

5 T 

X40794 
X40831 
X40931 
X40968 
X4110S 
X41242 
X43708 
X43845 
X59326 
X59463 
X60696 

I 
EUROPE 

26 

II 
KOREA 

III 
PACIFIC 

1 

IV 
ALASKA 

1 

V 
CONUS 

68 

27 69 

5 
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TRUCK 

AREA DISTRIBUTION BASED ON TOTAL INVENTORY 
(1 Qtr 80) 

LIN 

5 T 

X62237 
X63299 
X62271 
X41310 
X41327 
X59505 
X62081 
X39187 
X56586 
Z93223 
Z93224 

8 T 

X41615 
X41653 
Z93547 
XS8078 
Z93978 
XS8093 
X41633 
X41635 
Z93241 
Z83996 

10 T 

X596O0 
X63436 
Z93963 

HET 

X60011 
X60967 
T6103S 

jg^a2pff-^=a*~»- 

i 
EUROPE 

II 
KOREA 

III 
PACIFIC 

IV 
ALASKA 

V 
CONUS 

51 49 

29 71 

23 77 

6 
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TRUCK 

AREA DISTRIBUTION BASED ON TOTAL INVENTORY 
(1 Qtr 80) 

I II III IV V 
LIN EUROPE KOREA PACIFIC ALASKA CONUS 

MISC 

T603S3 27 3 1 69 
Z93983 27 3 1 — 69 
Z85278 27 3 1 m 69 
295101 27 3 1 - 69 

TOW 21 3 1 1 74 

X45317 
X45S49 
X45554 

5 T MISC 27 3 1 . 69 

KK0508 
• 

KK0559 
KK0867 
KK1505 , • 

KK3504 
KK8358 

X     **<* H 

7 
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COST ANALYSIS METHODOLOGY 

1. 9-26 May 

2. 26 May-4 July 

3. 15 May-25 July 

4. 25-27 June 

5. 25 June-4July 

TARADCOM (TWVRMO) 

TARADCOM 

TARCOM 

TARCOM 

DARCOM, TARADCOM, 
TARCOM, USATSCH 

ÜSATSCH, DA 

6. 4 July-25July RDAISA 

7. 25 July-lAugust        TARADCOM, TARCOM 

8. 25 July-8August        TARCOM, USATSCH 

9.   8 August-lSAugust     DARCOM, TARADCOM, 
TARCOM, USATSCH 

Generate maximum, minimum, and 
economic production quantities 

Generate MARS Input (Investment) 
costs for "new" vehicles 

Generate Investment costs for 
"old" vehicles (I.e., 1n 
Inventory) 

Generate annual O&S costs for 
each bjtt (column B & C) 

Working conference to develop 
procedures for final alter- 
native fleet costing 

Run LOGSACs; furnish data to 
RDAISA 

Run MARS model 

Re-format MARS output i.e., 
deflate and discount Investment 
costs 

Generate O&S costs for alternative 
fleets for 20 years 

Final costing cf alternatives 

B-3-14 
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C/CS?*— 
] t*\ Ad« Sp  

xo— 
NO KB  

OR SAitCOn AL!TX VA  //SRCC^-CV// 

ifiFo: cr»n TRAWC FT rcwot VA //ATO-S/ATO-A'// 

CPU TAftAKOtl BARREN M //mTA-MV//*R&TA-VC// 

CPR TARCOfl ttAf&CH «X //9RSTA-CCC// 

»A HASH K //BAMO-R^A// 

UNCLAS 

SUBJi   TACTICAL UHEELE* VEHICLE FLEET STU&Y COST 6UI9ANCC 

A.    CO SAC REETIKS*  ?t  JU.1 80*  PENTAGON. 

0. flTG*  2 JUL 6fJi FT EUSTIS* VAi KTtOT* THE STUJY TEA» AT USATIOt 

A») KR CLARK <CCA>  AN» flAY HARTHAN C0DUSA-OR>. 

C.    LTR, ATSP-C&-&,  USATSCH, 27 JUN 80* SL'DJJ  REtfUEST FOR COST BATA 

<mFs>-Ann«iWHT. 

1. PRESENTATION AT REF A OF SEVERAL COST fACTORS 9tV*C  USE» IN THE 

STU3Y GENERATES OUESTTOVS COttCCOTIM THE DERIVATION OF THE NUR9CR OF 

IMMRCCT f?Efi PER VEHICLE. TUE ACTING CHAXMIA:*« «R HARBISON 

OUSA-0R>« REÖÜESTE» MR CLARK <COA> REVIEW THE TSCH'S HCTH0BOLOÖY 

AN» REVISE. IF NECESSAHY. HEETXM CITE» AT REFERENCE B WAS A RESULT 

OF «R CLARK'S XNVESTICATIÖN. 

2. THE E« rrSULT OP THE 2 JUL RCCTXN6 AT FT EUSTIS «AS A ITC VISION 

»P4NIS »ACPIICRSOtf* Md ATSP-CO-0 
t-mitii a JUL ßc 

SUSAX H. PCYüROLT^ACCji  A»J JM35* 
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cr^nn?     jui *>? y x nz   C3 vnmoa uu 
r;o 

OF THE INDIRECT HEN PER VEHICLE PACTOK BASED OS SEVERAL HIGH DENSITY 

TOE UNITS. IT IS REQUESTED TfJAT 7KE FöLLrt'JING FACTORS CE USEI II 

THE CALCULATION'S OF OES CCSTS FOR THE VJVF  STUDY: 

A. 1/M T TRUCKS - .11 INDIRECT fO/VEHICLE 

B.   s/H TRUCKS - .01 INDIRECT ^/VEHICLE 

C. 2-1/2 T TRUCKS - .01 INDIRECT HEW/VEHICLE 

D. 5 T TRUCKS - .21 INDIRECT PEN/VEHICLE 

E. A T TRUCKS - .32 INDIRECT ttEN/VCHKLE 

F. 10 T TRUCKS - .28 INDIRECT «^'/VEHICLE 

6. ALL TRUCK TRACTORS - .3? INDIRECT KEN/VrHICLE 

H. ALL TRAILERS - .03 INDIRECT HEN/VEHICLE 

3. ADDITIOJJAL GUIDANCE IS SU8MTTED UITH RESPECT TO REF C: 

A«  CHANGE PARA 2E TO READ* -THE PROPORTION OF HAWE'IANCE MEN 

THAT ARE OFFICERS IS 0*." 

B. CHANCE PARA 25 TO READ. "THE SOURCE OF THE AVERAGE PAY A.ND 

ALLOWANCE FIGURE FOR ENLISTED ftAINTENANCC HEN WILL OE THE FEO CO STU- 

»Y »AVERAGE IIAINTEfUNCC LABOR RATES FOR TACTICAL A'JD COrCAT VEHICLES.' 

THE ARHY FORCE PLANNING COST HANDBOOK CAFPCM> HILL RE THE SOURCE OF 

THE AVERAGE PAY AND ALLOUANCE FOR INDIRECT f!E^.* 
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C-5CÖI30Z      JUL £0  X X Q3   C3 nci'ioa UU 

NO 

3.     POC AT THE USATSCH IS HP,  ICMNIS flÄCPHCnse';,  AUTOVON WM12*/ 

5301. 

mrno FOR RECORDS 

Self-txplanatory. 
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SUBJECT:   acu^5t: for Cost i.ita (Tln'FS) - .\irn±;enk 

THRU: Coriander 
US Ar,;y Training and .doctrine Connand 
ATTN:   ATQ-A1 
Fort 'tosnw, ¥A   25651    . 

Co.r-md-sr 
US Ar.iv 'atoriol I:evolo?:rjnt and 

l&aJlasss C:J * and 
AIT*   XCC?^ 
5031 £is^vio;;-r Avnnire 
Alsxaidria, W   M3>3 

1. Hcferencos. 

a«   Letter, AT5P-C30. ÜSATStt, smarts   3*wst for Cost ?ata in 
Support of tiic Tactical SSnwlcd Vehicle Meet Study (AC* 62J72), 21 >/ CO, 

b.   Tactical l-fte*led VeMcte Fleet Studv Cost Coordination -kjetinn, 
4-5 Juivs 3D% V-XOI, i^rraa, .II. 

2. As a result of th^otin* at refarapce (l>)% an a^ndnont to reference (a) 
1$ attached as requested. 

FOR THE co::am-tf: 

1 loci 
as 

CF: 
exm* fcttcp.sr) 
1WAXÜ t (JWTA-VC/JSOTV»)' 
TMC3.J (SWA-KC) 
irn*. ccA (J\C..CVJ) 

xn FDS arcoM:  s?ir-<*nlatttery. 
B-M8 

>>tai), AM 
Adjutant 

aaafei^a 
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TASKING AND GUIDANCE (AMENDMENT) 

C 

1. Acquisition Costs. 

a. Costs Incurred or obligated prior to FY 82 will be considered sunk 

and will not be used in the final life cycle costing of each alternative 

vehicle fleet. 

b. First and second destination transportation costs will need to be 

developed based on the revised theater distribution at table 3.1a. Transporta- 

tion charges developed, however, will not be used as Input into MARS but will 

be added on to the final MARS format In constant FY 82 discounted dollars. 

c. Federal Excise Tax (FET) needs to be computed for each SSN to be 

included in the investment costs required by MARS. F.E.T. will be based on 

the revised theater distribution at table 3.1a.* 

' d. Request tooling and facilities cost for buys above present production 

inabilities. 

e. Request a new vehicle 11st be produced by the TWVMO by 11 Jun 80 which 

will specifically identify those vehicles that need to be costed in each costing 

phase (i.e., investment and OSS). Questions about or problems with the vehicles 

should be taken up with the TWVMO. 

2. Operating and Support Costs. 

i. Request 04S costs at the SSN level and not the LIN level as previously 

requested in reference (a). 

b. No modifications, material cost estimates (3.04) are requested for 

trailers. Request only 3.04 costs for trucks and tractors. 

c. The request that TARCOM (with the USATSCH assistance) develop the 

deployment schedule by 8 Aug 80 has bee» rescinded. 
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d. Request you use the latest Army Force Planning Cost Handbook (AFPCH) 

.s the source of an average pay and allowance figure for both maintenance and 

Indirect men. 

e. The proportion of mainte ice men that are officers 1s 3X. 

f. The annual operating mileage figures in paragraph 2b(3) of reference 

(a) are the mileage figures for runners/nonrunners in Europe. Those figures should 

still be used. The following figures should be used for CONUS: 

0) 1/4 T 

(2) 5/4 T 

(3) 2-1/2 T 

(4) 5T 

(5) 10 T 

(6) trailers 

2500 ml 

3000 ml 

1400 «1 

1600 ml 

1400 ml 

1000 Ml 

( 
•N 

g. Table 3.1, In reference (a)» Is no longer applicable. The following 

cheater distribution should be used: 

TABLE 3.1a "* 

I II III IV V 

ACTIVE RESERVES PONCUS • DEPOT 
BASED 01 
ACTIVE 1 

CONUS .19 .29 N/A .52 54 

EURO* .54 m .36 .10 46 

VI 

VEH - AIL LEVELS 

77 

23 

Data has been extracted fro« the May 79 ROAC worksheets and 1s based on the 

total AAO for 1/4 T - 5 T trucks.   To cost onlr thos* veMr'n which art con 

sldered "active" use column V.   In column V, 

54 ■ [(.19 x 77) f [.19)(77) ♦ (.54) (23)]] x 100. 

2 

B-3-20 

JKt^3r ~rm *U* 



INCLOSURE 4 TO APPENDIX B 
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TACTICAL WHEELED VEHICLE STUDY 

TOE ANALYSIS RULES AND GUIDANCE 

PURPOSE: To analyze alternative mixes of tactical wheeled vehicles which 

are equal in effectiveness to the current set of vehicles required by TOE. 

TOE's to be considered will be those listed for active and 

reserve units in the FY 86 programmed force. Latest TOE changes, DA approved 

BOIP and TRADOC specified BOIP will be considered. The results of the TOE 

analysis will be compiled to Army fleet level by the Study Group (USATSCH) 

for each alternative using the numbers of units specified by the Army Master 

Force. Alternatives will then be analyzed considering fleet costs, manpower 

tdrivers), number of vehicle types and total number of vehicles. 

METHOD OF ANALYSIS: 

1. The following is provided for use in the analysis: 

a. List of TOE's by SRC for which TRADOC centers and schools are pro- 

ponents. These SRC's are scheduled to be In the FY 86 programmed force 

Clnclosure 1). 

b. List of vehicles and trailers available to meet TOE requirements in FY 

36 Clnclosure 2). Data sheets for these vehicles/trailers ^ included. 

c. Detailed instructions for filling out worksheet, Including sample - 

Annex A. 

d. List of alternative fleets - Annex B. 

e. List of tasks with codes - Annex C. 

f. Proponent agency review schedule - Annex D. 
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2. Steps. 

a. Update all TOE truck/trailer requirements (Level 1) according to the 

BOIP summary (BPP26) provided by TRADOC (Org Dir). 

b. On the worksheet» describe (TOE paragraph number» word description, 

and code) tasks requiring vehicles. 

c. Use Instructions and sample as a guide in filling out worksheet. 

d. Considering vehicle payload types described by each alternative, 

select the best mix of tactical wheeled vehicles (type and number) to do the 

tasks requiring a vehicle. Considering the following 1n determining whether 

or not the tactical reeled vehicle types available 1n alternative mixes 

can do the job. 

(1) Unit mission. 

(2) Mobility. 

(3) Task reqüiir i*g a vehicle. 

(4) Impact on unit maintenance,command and control, etc. 

(5) Flexibility requirements. 

(6) Bulk and weight of cargo If applicable. 

(7) Frequency of task. 

e. From those vehicles capable of doing the job, make a "best11 choice» 

I.e., minimum essential assets required to do the job. 

(1) For these tasks requiring an assigned vehicle driver: 

(a) Select the least number of vehicles where the number ne«M 

depends on vehicle payload capability. If the same number of vehicles of 

two or more payload categories can be used, chocse the smallest payload 

ft-4-3 
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category. Because of manpower (drivers and maintenance support), this rule 

will result 1n a "best" choice. An example of this type of situation Is 

In ammunition haul. 

(b) When the number of vehicles needed does not depend on payload 

capacity, for example, 1n cownand and control tasks, selection of the smallest 

payload category of vehicle will (because of equipment and support costs) 

result 1n a MbestN choice. 

(2) Consider use of trailers to further reduce the number of vehicles 

required or to further reduce the size of the vehicle payload category, In 

general, trailers will be used to the maximum whenever combat effectiveness 

will not be degraded. 

(3) Upon completion of vehicle choices for each mix alternative, 

the resulting mix of vehicles will be reviewed to Insure: 

(a) Accuracy. 

(b) That the resultant set of vehicles 1s, 1n fact, a feasible 

solution to unit transportation requirements and 1s not a "dumb* choice re- 

sulting from the rules outlined In this guide. 

(4) Analyses of company TOE will be reviewed at the battalion level 

to determine whether or not low density payload categories of vehicles can 

be consolidated to reduce support impact on the battalion. 

f. In til« event no trucks or combinations of trucks/trailers available 

In the mix alternative can do a task, rationale will be provided. 

g. Tractor-trailers (10 ton or smaller) will be considered 1n each 

alternative. 
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h. A schedule, based on number of TOE's to be considered, for TOE pro- 

ponent agency turn in and review of analysis results is at Annex D. TOE pro- 

ponent agency and study group representatives will review and check worksheets 

prior to entry of results in data base. Agency representatives will be asked 

to return to the USATSCH with their input and filled in worksheets on their 

respective dates mentioned. 

3. Contact MAJ Wong or Ms. Calloway (AV 927-4334/3393) for assistance or 

clarification, when filling out the worksheet. 

4 
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ANNEX A 

DETAILED INSTRUCTIONS FOR FILLING 

OUT TOE ANALYSIS WORKSHEET 

Key (see example) Instruction 

a Indicate SRC of TOE to be evaluated. 

b Indicate proponent center/school which is preparing input. 

c Leave blank for study group's use in compiling fleet 

alternatives. 

d Indicate paragraph no. from Section III (Level 1) of 

evaluated TOE from which vehicle/trail er is listed. 

This information will be of use In TOE/BOIP Imple- 

mentations plan development for study results. 

e Indicate mission tasks requiring veh1cle(s)/tra1ler(s): 

I.e., supply, command and control, etc. 

f Enter corresponding mission code from list provided 

In Annex C. 

g Identify vehicle/trailer to perform the task from each 

alternative mix of vehicles (Annex B) by LIN, pay- 

load category, type vehicle, quantity, and number of 

drivers coded as follows: 

No. of Drivers 

Payload  Type        Primary Additional 
LIN    Category Vehicle quantity Duty   Duty 

X40009    2.5     K      10      1 

NOTES: 

1. Typt vehicle: Truck » K 
Trailer (to include~se«1trailers) • R 
Tractor (truck) ■ C 
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2. Indicate the number of primary and additional duty 

drivers for the selected vehicle. A primary driver is 

one whose position is listed in the TOE as a "vehicle 

driver." An additional duty driver is one whose position 

is not identified as a driver, but is required to drive 

an assigned vehicle as an additional duty, i.e., a cook 

who also has the responsibility to drive the mess truck. 

3. If a task will be combined with other tasks for 

accomplishment by a corrmon vehicle , enter "N/A\ 

4. If task cannot be done by any vehicle in the 

alternative mix of vehicles, enter "NONE." 

5. If a task will be done by the same vehicle in- 

cluded 1n different alternatives, enter "same0 and (nj, 

the number of a common alternative. 

For tasks that cannot be done by alternative categories 

of vehicles/trailers, indicate the reason by using a 

footnote number 1n the remarks column and entering 

all footnotes at the bottom of the data sheet. Any 

other remarks may be made in this column concerning 

selected vehfcle(s)/tra11er(s). 

Indicate name and Autovon number of preparer for use 

as point of contact if questions should arise. 
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2. Indicate the number of primary and additional duty 

drivers for the selected vehicle. A primary driver is 

one whose position is listed in the TOE as a "vehicle 

driver." An additional duty driver is one whose position 

is not identified as a driver, but is required to drive 

an assigned vehicle as an additional duty, i.e., a cook 

who also has the responsibility to drive the mess truck. 

3. If a task will be combined with other tasks for 

accomplishment by a common vehicle , enter "N/A". 

4. If task cannot be done by any vehicle in the 

alternative mix of vehicles, enter "NONE." 

5. If a task will be done by the same vehicle in- 

cluded 1n different alternatives, enter "same" and (n), 

the number of a common alternative. 

For tasks that cannot be done by alternative categories 

of vehicles/trailers, indicate the reason by using a 

footnote number In the remarks column and entering 

all footnotes at the bottom of the data sheet. Any 

other remarks may be made in this column concerning 

selected vehicle(s)/tra11er(s). 

Indicate name and Autovon number of preparer for use 

as point of contact if questions should arise. 
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ANNEX B TO INCLOSURE 4 TO APPENDIX B 

LIST OF ALTERNATIVE FLEETS 

Truck Weight Class (TON) 

Mix Alternative 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Group A Group B 

1/4 5/4 2 1/2 5 10 
- 5/4 2 1/2 5 10 

V4 - 2 1/2 5 10 

1/4 5/4 - 5 10 

1/4 5/4 2 1/2 - 10 

1/4 - - 5 10 
- 5/4 2 1/2 - 10 

1/4 - 2 1/2 - 10 
- 5/4 - 5 10 
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ANNEX C TO INCLOSURE 4 TO APPENDIX B 

i * 
I 
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ANNEX C - Mi&V^ 'is- ' v'-'s 

PART ONE; CARGO/UTILITY 

Unit Mobility/Resupply - This task concerns the use of organic cargo/utility 

vehicles (trucks & trailers) whose primary purpose is the resupply of the 

unit itself or its assigned units for classes of supply I through IX or 

multiple classes. Additionally, to accomplish the movement of a unit along 

with Its provisions, equipment, repair parts, POL and water, etc. Truck vans 

and semi-trailer vans and shelters are excluded. 

CODE TASK 

A01 CLASS I   - SUBSISTENCE (RATIONS) 

m CLASS II  - SECONDARY ITEMS OF INDIVIDUAL CLOTHING, EQUIPMENT, ETC. 

A03 CLASS III - PETROLEUM, OILS, AND LUBRICANTS (POL) 

A04 CLASS IV  - CONSTRUCTION MATERIALS 

A05 CLASS V   - AMMUNITION/MISSILES 

AÄ6 CLASS VI  - PERSONAL DEMAND ITEMS (NON-MILITARY SALES) 

A*7 CLASS VII - MAJOR END ITEMS (TOE EQUIPMENT) 

AlB CLASS VIII - MEDICAL MATERIEL 

Aft CLASS IX  - REPAIR PARTS 

Aid GENERAL CARGO/MULTIPLE CLASSES 

All ADMINISTRATIVE RECORDS 

m EXPENDABLE SUPPLIES 

Al3 LIGHT EQUIPMENT TRANSPORTER 

A14 MEDIUM EQUIPMENT TRANSPORTER 

Al 5 PERSONNEL 

A16 HATER 

Al 7 WEAPONS rOllRG 
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I * 

Local Haul - This task concerns vehicles making short trips, two per 

operating shift* of 15 miles (24 KM) distance one way, carrying supply 

classes I through IX or multiple classes. Task normally applies only to 

transportation units and Selected Combat Service Support (CSS) units. 

CODE  TASK 

801  CLASS I 

602 CKASS II 

603 CLASS III 

804 CLASS IV 

805 CUSS V 

B06  CLASS VI 

807 CLASS VII 

808 CLASS VIII 

E09  CLASS IX 

820  GENERAL CARGO/MULTIPLE CLASSES 

* 1 operating shift ■ 10 hours 
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Line Haul Break Bulk/Containers - This task concerns vehicles making one, 

one way trip of 90 miles (144 KM) distance per operating shift* carrying 

supply classes I through IX or multiple classes. This task pertains to 

transportation units only. 

CODE TASK 

C01 CLASS I 

M CLASS I (REEFER) 

C03 CLASS II 

034 CLASS III 

C0S CLASS IV 
p 

C06 CLASS V 

ce>7 CLASS VI 

C08 CLASS VII 

C09 CLASS VIII 

C10 CLASS IX 

en GENERAL CARGO/MULTIPLE CLASSES 

* 1 operating shift • 10 hours 
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Shelter Transport - This task concerns the cargo trucks involved in the 

transport of shelters configured to the purposes identified below. 

CODE TASK CODE TASK 

D01 AOP EQUIPMENT 022 IMAGERY CENTER 

002 ADP SUPPLIES 023 INSTRUMENT REPAIR 

003 AIRCRAFT GROUND SUPPORT 024 INTELLIGENCE CENTER 

004 AIRCRAFT MAINTENANCE 025 MACHINE SHOP 

005 AMPHIBIOUS SUPPLIES 026 MEDICAL FACILITY 

006 ARMAMENT REPAIR 027 METEOROLOGICAL 

007 AUTOMOTIVE MAINTENANCE EQUIPMENT 028 PAINT SHOP 

008 AUTOMOTIVE REPAIR 029 PHOTO LAB 

009 BAKERY 030 PRINTING FACILITY 

010 BATH UNIT 031 RADAR ANTENNA 

DU CALIBRATION SET 032 RADAR REPAIR 

D12 CBR EQUIPMENT 033 RADAR SET 

013 CLOTHING RLPA1R 034 REFRIGERATION UNIT 

014 COMMAND & CONTROL & STAFF OPERATION 035 REPAIR PARTS 

015 C0?4KUNlCAfI0tfS 036 ROTOR REPAIR 

016 ELECTRICAL REPAIR 037 SHltl METAL REPAIR 

017 CLfCTPONIC REPAIR 038 SIMULATOR 

018 FIRE CONTROL 039 STORAGE & ISSUE 

019 Fine DICTION 040 TARGET ACQUISITION 

020 FULL AND tttCIRJC MCTOÄ KCPAIH 041 Till REPAIR 

021 CmOID MISSILE tfPAlÄ 042 TOPOGRAPHIC 
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Trailer or Prime Hov^:  for Trailer - This task pertains to the uses of the 

Cargo/Utility truck by Identifying the type equipment permanently mounted on v 

trailer that Cargo/Utility truck is designated to tow as its primary or secor.. 

Mission.   These codes are also used to identify the primary or secondary müsi 

of the trailer.   Seal-trailers are specifically excluded. 

core TASK CODE TASK 

m AIR CONDITIONER UNIT E40 LAUNDRY 
m AIR TRAFFIC CONTROL £41 L1QUI0 COOLING TOWER 
m AIRCRAFT GROUND SUPPORT EQUIPMENT £42 LIQUID DISPENSING UNIT 
w ASPHALT PLANT E43 lUÖRICATlGN SERVICE 
m BAKERY UNIT £44 MACHINE GUN 
w 6ATH UNIT E4S MACHINE SHOP 
w BITUMINOUS DISTRIBUTOR £46 MAP DISTRIBUTION 
m BITUMINOUS HEATER £47 KECICAL FACILITY 
£09 BITUMINOUS KETTLE £46 METEOROLOGICAL 
EU 81TUK1 NOUS MIXER £49 MISSILE/MISSILE CONVENTS 
EH CrMIAND I CONTROL 1 STAFF OPERATION es-i OXYGEN SERVICE 
£12 COMMUfl I CATIONS ESI PNUEMATIC TOOL OUTFIT 
£13 CONCRETE MIXER £52 POL 
EH CONSTRUCTION EQUIPMENT ES3 POL LAB 
£15 CONVERTER STORAGE CHARGE UNIT £54 TOWER STATION 
£16 CLOTHING REPAIR SHOP ESS PRESERVATION A PACKAGING EQUI 
£17 CRASH A RESCUE ES6 PRINTING PLANT 
£18 CRUSHING AND SCREENING PLANT £57 PUMPING CENTRAL (WATER A POL) 
£19 DATA PROCESSING STATION £56 RADAR STATION 
£20 DEMORALIZATION EQUIPMENT E59 REPAIR PARTS 
£31 DOUGH MIIINC- AND MAKE-UP Up ROCKET HANDLING UNIT 
£22 DUST CONTROL £61 ROTARY COMPRESSOR UNIT 
£23 ELECTRIC TOOLS £62 SAWMILL 
£24 ELECTRICAL REPAIR £63 SHOE REPAIR SHOP 
£2$ ELECTRONIC REPAIR £64 SHOP EQUIPMENT 
£26 FILM COLO STORAGE £65 SHOP SET 
£27 FIRE CONTROL £66 SIMULATOR 
£26 FIRE DIRECTION £6? TARSCT TOiING MECHANISM 
£29 FIRE FIGHTING £66 TELEPHONE * CABLE CölSIftUCriU 
£* FLOOOLIGHT/SEARCHLIGHT £69 TEST EQUIPMENT 
£31 GENERATOR m TEITHE REPAIR SHOP 
£32 GUJOEO «ISSUE DIRECTION STATION VI TRACKING STATIC* 
£33 KEATING inn V? TRAINING (0*m*) 
£34 HOT OIL HEAiER 174 WAttR 
£35 INDUSTRIAL £74 WATER PURIFICATION 
£36 INTELLIGENCE CENTER tn URGING ShO? 
tv KITCHEN/FICLD MESS £76 WELL DftUUNC 
£36 LAUNCHER £77 wREf.KCP iOw un 
£39 UUKOtER CONTROL 
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Dedicated Cargo Bed * This task concerns those cargo type trucks whose teds or 

chassis are dedicated (cannot be used for any other purpose) to one of the tasks 

listed below: 

CODE    TASK 

F01 AIR COMPRESSOR UNIT 

m AIR CONDITIONER UNIT 

F03 BACKHUE 

Fl4 BOOM CRANE 

Ff5 CAMERA SECTION TOPOGRAPHIC 

m CARTOGRAPHIC SECTION TOPOGRAPHIC 

FP7 CBR DECONTAMINATION EQUIPMENT 

F08 CONTACT MAINTENANCE SHOP 

m CONTACT REPAIR SHOP 

H* CRANE 

Fil CRANE-SHOVEL 

F12 DISPERSER RIOT COfnROL 

F13 DISTRIBUTOR BITUMINOUS 

F14 ELECTRIC POWER PLANT 

F1S ELECTRONIC FIELD MAINTENANCE SHOP 

m FIRE FIGHTING EQUIPMENT 

F17 FLAKE THROWER SERVICE UNIT 

FIB GENERATOR SET 

CODE TASK 

F19 GUIDED MISSILE TEST SfATtV 

F20 HEATING AND TIE DOWN UNIT 

F21 HOSE LINE KIT 

F22 INSTRUMENT REPAIR SHOP 

F23 LOADER TRANSPORTER 

F24 MINE DETECTING SET 

F25 PHOTOMAPPING SECTION 

fZb PHOTO-MECHANICAL PROCESSING SECTION 

F27 PLATE PROCESSING SECTION 

F?8 PRESS SECTION TOPOGRAPHIC 

F29 RAOAR ANT1NNA REPAIP SHOP 

m ROCKCT LAUNCHER 

F31 SURVCflNG CONTROL SECTION 

F32 TANK AND PUMP UNIT 

F33 TOPOGRAPHIC REPRODUCE, SET 

F34 WATER DISTRIBUTOR 

F3S WATER PURIFICATION UNIT 

T36 WILDING SET 
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Special Task Vehicles - This task concerns those vehicles (trucks, trailers, 

semi-trailers) configured to or used for a specific purpose identified below. 

This task pertains to al_^ vehicle sizes. 

CODE    TASK 

G01 AMBULANCE 

Gp2 BOLSTER 

003 BRIDGING MATERIEL 

G04 COMMAND AND CONTROL AND STAFF OPERATIONS 

G05 COMMUNICATIONS 

G06 CONSTRUCTION MATERIEL 

G07 EARTH, SAND, ROCK &»GRAVEL 

G08 FIRE FIGHTING 

G09 FORWARD OBSERVER 

G10 HEAVY EQUIPMENT TRANSPORTER (EVACUATION) 

Gil HEAVY EQUIPMENT TRANSPORTER (RESUPPLY/TACT1CAL MOVES) 

G12 MAIL SUPPORT 

G13 MATERIEL HANDLING 

G14 PIPELINE MATERIEL 

G15 RECONNAISSANCE 

G16 REFUSE & SCRAP 

G17 SEARCHLIGHT 

618 TANKER (POL) 

G19 TANKER (MATER) 

G20 TRAlNiNG 

G21 WEAPONS SYSTEMS 

G22 WRECKER (MA2NT OPNS) 

m WRECKER (MISSILE OPNS) 

G2I WRECKER (RECOVERY/EVACUATIdl) 
C2S WRECKER (SUPPLY OPNS) 
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PART TWO: OTHER 

Truck Vans - The expansible van or other vun-type vehicle (along with its 

self-contained prime mover) are counted as one unit. This task concerns 

the identification and coding of the uses of this van. 

CODE 

H01 

H02 

H03 

m 
H05 

me 

H07 

H08 

H09 

M10 

Hll 

H12 

H13 

H14 

HIS 

H16 

H17 

1118 

H19 

H?0 

m 

TASK 

ADP tQUIPMENT 

ADP SUPPLIES 

AIRCRAFT GROUND SUPPORT 

AIRCRAFT MAINTENANCE 

AMPHIBIOUS SUPPLIES 

ARMAMENT REPAIR 

AUTOMOTIVE MAINTENANCE EQUIPMENT 

AUTOMOTIVE REPAIR 

ÜAKERY 

BATH UNIT 

CALIBRATION SET 

CUR EQUIPMENT 

CLOTHING REPAIR 

COMMAND ft CONTROL & STAFF OPERATION 

COMMUNICATIONS 

ELECTRICAL REPAIR 

ELECTRONIC REPAIR 

FIRE CONTROL 

FIRE OIRLUJON 

FUEL AND LLtCTRIC MUIOR PLI'AIR 

CUIULU rtliiflC IcLPAIR 
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CODE     TASK 

H22   IMAGERY CENTER 

H23 .  INSTRUMENT REPAIR 

H24  INTELLIGENCE CENTER 

H2S  MACHINE SHOP 

H26  MEDICAL FACILITY 

H27  METEOROLOGICAL 

H28  PAINT SHOP 

H29  PHOTO LAO 

H30   PRINTING FACILITY 

H31  RAOAR ANTENNA 

H32  RADAR REPAIR 

H33  RADAR SET 

H34       REFRIGERATION UNIT 

H3S       REPAIR PARTS 

H36 ROTOR REPAIR 

H37 SHEET METAL REPAIR 

H38 SIMULATOR 

H39 STORAGE ft ISSUE 

H40 TARGET ACQUISITION 

H41 IIRE REPAIR 

H42 JüTUCKAMlIC 
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Prime Mover For Semi-Trailer Vans & Semi-Trailers - This task concerns the truck tractor 

Involved in the towing of semi-trailer vans for the purposes identified below.   These 

codes are also used to identify the semi-trailer primary or secondary mission. 

CODE TASK CODE TASK 

W AOP EQUIPMENT K22 IMAGERY CENTER 

m AOP SUPPLIES K23 INSTRUMENT REPAIR 

m AIRCRAFT GROUND SUPPORT K24 INTELLIGENCE CENTE 

w AIRCRAFT MAINTENANCE K2S MACHINE SHOP 

w AMPHIBIOUS SUPPLIES K26 MCDICAL FACILITY 

m ARMAMENT REPAIR K27 METEOROLOGICAL 

M7 AUTOMOTIVE MAINTENANCE EQUIPMENT K28 PAINT SHOP 

KI8 AUTOMOTIVE REPAIR K29 PHOTO LAB 

K»9 BAKERY K3| PRINTING FACILITY 

Mi BATH UNIT K 31 RADAR ANTENNA 

m CALIBRATION SET K32 RADAR REPAIR 

K12 CBR EQUIPMENT K 33 RADAR SET 

K13 CLOTHING REPAIR K 34 REFRIGERATION UNIT 

tu COMMAND I CONTROL ft STAFF OPERATION K35 REPAIR PARTS 

K15 COMMUNICATIONS K36 ROTOR REPAIR 

M6 ELECTRICAL REPAIR K37 SHEET METAL REPAIR 

M7 ELECTRONIC REPAIR K38 SIMULATOR 

«18 FIRE CONTROL *39 STORAGE 1 ISSUE 

K19 FIRE DIRECTION Ml TARGET ACQUISITION 

m FUEL ANO ELECTRIC MOTOR REPAIR K41 TIRE REPAIR 

ti\ GUIDED MISSILE REPAIR K42 TOPOGRAPHIC 
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ANNEX D TO INCLOSURE 4 TO APPENDIX ß 

TOE PROPONENT 

RESULTS TURN-IN SCHEDULE 

23 May 

27 May 

28 May 

29 May 

30 May 

2 Jun 

3 Jun 

4 Jun 

5,6 Jun 

9 Jun 

10,11 Jun 

12,13 Jun 

• 

Avn Sch 

INA & USACC 

L06C & CHAP SCH 

CACDA 

ADA 

MMS 

ARMOR 

HP 

QM 

ORO 

INF 

AOMIN 

SI6CEN 

TRANS 

FA 

m 
AHS 

INTEL 
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APPENDIX C 

ESSENTIAL ELEMENTS OF ANALYSIS 

The following questions were considered to be the key to development 
of study results: 

a. What quantities and mix of tactical wheeled vehicles are required 
for mission accomplishment? (see table 6-1) 

b. What is the developmental, procurement, and operating cost for 20 
years of fleet operations? (see para 7-5a) 

c. Which alternative fleet accomplishes the missions at the least 
cost? Alternative 2 was determined to be the least costly alternative 
fleet (see para 7-5a). 

d. What is the preferred fleet of wheeled vehicles to satisfy the 
Army's needs based on present organizations? Based on Amy 86? Based on 
the present organization, alternative 2 was determined to be the 
preferred fleet according to cost and the degree to which the number and 
types of vehicles could be reduced (see para 9-3). Phase II of the study 
will consider a preferred fleet based on Amy 86. 

e. For each vehicle type in the preferred fleet, what is the 
quantity required and the time phasing necessary to replace existing 
vehicles in the current fleet as they exceed age/condition criteria for 
retention? This data Is maintained on file by the RDAISA located at 
Radford, Virginia* It Is the Phase II, procurement generation (A pages), 
output of the MARS model. 

f. What acquisition strategy/plan can be developed to support the 
preferred fleet? (see answer to e above) 

g. What is ths Implementation schedule needed to change requirements 
and authorization documents to reflect study results? BOIP changes for 
requirements an6 authorization documents to reflect the appropriate 
number and type of equipment for each unit have been developed and art on 
file as "strwftan" BOIP documents at the Data Processing Field Office, US 
Arty Combined Arms Center and Fort Leavenworth Combat Developments 
Activity, Fort Leavenworth, Kansas. 

C-l 
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APPENDIX C 

PROPONENT SUMMARIES OF TOE ANALYSIS 

C-l. This appendix includes summaries for 20 TOE proponent agency 
analysis of tasks requiring tactical wheeled vehicles in 679 TOE 
documents. 

C-2. TOE proponent summaries are located in the appendix as follows: 

PROPONENT PAGE 

USA Combined Arms Center C-2 
USA Logistics Center C-3 
USA Communications Command C-4 
USA Administrative Center C-5 
USA Infantry School C-6 
USA Field Artillery School C-7 
USA Air Oefense School C-8 
USA Aviation Center C-9 
USA Engineer School C-10 
USA Armor School C-ll 
USA Acadeny of Health Services C-12 
USA Missile and Munitions Center and 

School C-13 
USA Intelligence Center and School C-14 
USA Military Police School C-15 
USA Institutes of Military Assistance C-16 
USA Ordnance Center and School C-l7 
USA Chemical School C-18 
USA Quartermaster School C-19 
USA Signal School C-20 
USA Transportation School C-21 

C-3. In addition to the agencies listed above, a representative of the 
USA Chaplains School participated in the analysis but was not responsible 
for any TOE programed In the 86 force structure. 
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PROPONENT SUMMARY - COMBINED ARMS CENTER 

NUMBER OF SRC'S * 20 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT       12 3 4 5 6 7 

TRUCKS 

1/4 2413 22 2471 2364 2372 2471 22 2471 26 
5/4 1119 3495 290 1290 1102 1012 3497 312 3676 
2,5 653 656 1388 32 656 194 656 1366 32 
5 200 196 196 636 118 668 118 118 636 
10 36 40 40 40 114 36 114 114 36 

TRACTORS- 
ALL TYPES 

TRAILERS 

1/4 2319 16 2345 2258 2257 2299 16 2338 8 
3/4 239 239 74 335 239 217 239 92 335 
1.5 383 383 383 93 383 93 383 383 93 
2.5 0 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
4,5 0 0 0 0 0 0 0 c 0 
5.25 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 c 0 0 0 c 
8 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 c 0 0 0 
12 3 0 0 0 0 0 0 0 0 
22-5 0 0 0 0 0 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 
40 0 0 0 0 c 0 0 0 0 
60 0 0 0 0 0 0 0 0 0 

C-2 
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PROPONENT SUMMARY - USA LOGISTICS CENTER 

NUMBER OF SRC'S = 14 

NUMBER OF VEHICLES BY PAYLOAO CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT  12    3    4    5    6    7 

TRUCKS 

1/4 
5/4 
2.5 
5 

TRACTORS 
ALL TYPES 

TRAILERS 

1/4 
3/4 
1.5 
2.5 
3.5 
4 
4.5 
5.25 
6 
8 
10 
12 
22.5 
34 
40 
60 

838 
788 
367 
105 

0 

67 

13 
1613 
367 
105 
0 

67 

838 
788 
367 
105 

0 

67 

838 
788 

3 
469 

0 

67 

838 
788 
367 
105 
0 

67 

838 
788 

3 
469 

0 

67 

13 
1613 
367 
105 

0 

67 

838 
788 
367 
105 
0 

67 

13 
1613 

3 
469 

0 

67 

685 8 685 685 685 685 8 685 3 
506 1183 506 506 506 506 1183 506 1183 300 300 300 300 300 300 300 300 300 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 o 
0 . 0 0 0 C 0 0 0 o 
0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 o 

70 70 70 70 70 70 70 70 
V 

70 24 24 24 24 24 24 24 24 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 

V 

o 
0 0 0 0 0 0 0 0 0 
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^üK)N£>n SUMMARY - USA COMMUNICATIONS COMMAND 

NtM£R OF SRC'S » 3 

UMBER OP VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

AYLÖAD/ALT        12 3 4 5 6 7 

1 147 0 147 147 147 147 0 147 0 
; '4 245 392 0 245 245 0 392 0 392 
as 460 460 759 0 460 0 460 759 0 
Ü 28 28 28 489 0 489 0 0 489 
n 0 0 0 0 28 0 28 28 0 

f^ACVORi 
KPTVPTS 0 0 0 0 0 0 0 0 0 

TRAILERS 

i/i 95 0 95 95 95 95 0 95 0 
3/4 127 223 0 127 127 0 223 0 223 
1.5 40 40 167 40 40 149 40 167 40 
6> i 0 0 0 0 0 0 0 0 0 
3,5 0 0 0 0 0 0 0 0 0 
* 0 0 0 0 0 0 0 0 0 
4,5 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
fc 0 0 0 0 0 0 0 0 0 
.H 0 0 0 0 0 0 0 0 0 
4 - 0 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 0 
22.5 0 0 0 0 0 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 
40 0 0 0 0 0 0 0 0 0 
60 0 0 0 0 0 0 0 0 0 

*      ! 
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PROPONENT SUMMARY - USA ADMINISTRATIVE CENTER 

NUMBER OF SRC'S * 49 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT  12    3    4    5    6    7 

TRUCKS 

1/4 508 0 719 508 508 719 0 719 0 
5/4 153 661 0 153 153 0 661 0 661 
2.5 299 299 299 82 299 82 299 299 82 
5 68 68 68 285 68 285 68 68 285 
10 0 0 0 0 0 0 0 0 0 

TRACTORS 
ALL TYPES 40 40 40 40 40 40 40 40 40 

TRAILERS 

1/4 436 0 645 436 436 645 0 645 0 
% 3/4 75 76 0 75 75 0 75 0 76 

1.5 199 199 199 199 199 199 199 199 199 
2.5 0 0 0 0 0 0 0 0 0 
3.5 40 40 40 40 40 40 40 40 40 

* 
4 0 0 0 0 0 0 0 0 0 
4.5 0 0 0 0 0 0 0 0 0 i 
5.25 0 0 0 0 0 0 0 0 0 £ 6 13 13 13 13 13 13 13 13 13 

* S 0 0 n 0 0 0 0 0 0 
I 10 0 0 j 0 0 0 0 0 0 
~ 12 40 40 40 40 40 40 40 40 40 

22.5 0 ü 0 0 0 0 0 0 0 
■;- 34 0 C 0 0 0 0 u 0 0 
\ 40 c 0 0 0 0 0 0 0 0 
!. 60 0 0 0 0 0 0 0 0 0 
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PROPONENT SUMMARY - USA INFANTRY SCHOOL 

NUMBER OF SRC'S - 45 

NUMBER OF VEHICLES BY PAYLOAO CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT       12 3 4 5 6 7 

TRUCKS 

8 

1/4 8130 0 9400 8130 8130 9400 2 9400 2 
5/4 6307 14433 2217 6307 6307 2226 14431 2373 14326 
2.5 4194 4194 7180 0 4289 141 4289 7119 103 
5 1898 1898 1898 6567 0 8637 0 0 6569 
10 911 911 911 911 2701 911 2701 2701 9il 

TRACTORS 
ALL TYPES 19 19 19 19 10 19 10 10 19 

TRAILERS 

1/4 7040 0 7781 7032 7032 7781 0 7781 0 
3/4 803 803 10 803 803 20 803 164 803 
1.S 5002 5002 5113 5002 3610 5112 3610 3721 5002 
2.5 0 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
4.5 0 0 0 0 0 0 0 0 0 
5.25 0 0 0 0 0 0 0 0 0 
6 0 0 Q 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 0 
22.5 0 0 0 0 0 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 
40 0 0 0 0 0 0 0 0 0 
60 0 0 0 0 0 0 0 0 0 

♦ 
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PROPONENT SUMMARY - USA FIELD ARTILLERY SCHOOL 

NUMBER OF SRCfS « 62 

NUMBER OF VEHICLES BY PAYLOAO CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT  12    3    4    5    6    7 

TRUCKS 

1/4 7987 29 10433 7959 7967 10409 48 10400 183 
5/4 7098 15258 2931 7078 7070 3144 14975 2967 14837 
2.5 6133 6067 7768 198 6133 289 6133 7729 202 
5 4746 4746 4744 10680 1080 12108 1139 1161 10679 
10 4516 4516 4512 4517 8149 4517 8110 8110 4517 

TRACTORS 
UTTYPTs 128 128 128 128 128 128 128 128 128 

TRAILcRS 

1/4 6417 73 8429 6417 6417 8429 73 8429 73 
3/4 2577 2715 968 2847 2847 1043 2847 993 2847 
1.5 7506 7440 7437 7480 7039 7507 7013 6948 7462 
2.5 0 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 0 
4 16 16 16 16 16 16 16 16 16 
4.5 0 0 0 0 0 0 0 0 0 
5.25 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0        i 
12 128 128 128 128 128 128 128 128 128 
22.5 0 0 0 0 0 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 
40 0 0 0 0 0 0 0 0 0 
60 0 0 0 0 0 0 0 0 0        ! 

1 

mm «■AUWJiAii 
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PROPONENT SUMMARY - USA AIR DEFENSE SCHOOL 

NUMBER OF SRC'S = 25 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT 1 2 3 4 5 6 7 8 9 

TRUCKS 

1/4 1939 0 1939 1771 1771 1939 0 1939 0 
5/4 2246 4168 645 2414 2414 1565 4168 645 4168 
2.5 3111 3111 4711 247 3111 256 3111 4711 247 
5 1520 1520 1520 4306 671 4987 671 671 4306 
10 192 192 192 192 1023 192 1023 1023 192 

TRACTORS 
ÄCTTYPTS 673 673 673 673 673 673 673 673 673 

TRAILERS 

1/4 1746 0 1746 1564 1564 1746 0 1746 0 
3/4 1386 1410 251 i368 1368 724 1410 251 1410 
1.5 1763 1763 1764 1576 1487 1630 1486 1451 1576 
2.5 0 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
4.5 0 0 0 0 0 0 ü 0 0 
t>.25 0 0 0 0 0 0 0 0 0 
6 113 113 113 113 113 113 113 113 113 
3 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 
12 28 28 28 28 28 28 28 28 28 
22.5 Ö 0 0 0 0 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 
40 0 0 0 0 0 0 0 0 0 
60 Q 0 0 0 0 0 0 0 0 

«•    I 

■ '} 
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PROPONENT SUMMARY - USA AVIATION CENTER 

NUMBER OF SRC'S = 8 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT   12    3    4    5    6    7 

TRUCKS 

1/4 126 0 136 126 126 136 0 136 o 5/4 85 211 22 85 85 22 211 22 211 2.5 
•* 159 159 211 0 159 2 159 211 o 5 14 14 14 173 0 223 0 0 173 10 0 0 0 0 14 0 14 14 

* 1  w 

0 

TRACTORS 
• 

ALL TYPES 1 1 1 1 0 1 0 0 1 
TRAILERS 

1/4 102 0 112 102 102 112 0 112 o 3/4 61 99 8 61 61 8 99 8 
V 

99 
136 
0 
0 

1.5 
2.5 
3.5 
m 

136 
0 
0 

136 
0 
0 

136 
0 
0 

136 
0 
0 

135 
0 
0 

136 
0 
0 

135 
0 
0 

135 
0 
0 4 

4.5 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
o 

0 
o 

0 
0 
o 5.25 

J0 
0 0 0 0 0 0 0 o 6 0 0 0 0 0 0 0 0 

V 

o 8 0 0 0 0 0 0 0 o n 10 0 0 0 0 0 0 0 o o 
12 
22.5 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
o 

0 
0 
0 
o 

34 
JA 

0 0 0 0 0 0 0 o 40 0 0 0 0 0 0 0 o 60 0 0 0 0 0 0 0 0 0 

t 
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PROPONENT SUMMARY - USA ENGINEER SCHOOL 

NUMBER OF SRC'S = 68 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT 1 2 3 4 5 6 7 8 9 

TRUCKS 

1/4 4299 0 6656 4299 4299 6656 0 6656 0 
<* 

5/4 5035 9334 27 5035 5035 179 9334 27 9334 
2.5 5042 5042 7693 176 5196 176 5196 7839 482 
5 9944 9944 9944 14810 7004 17309 7004 7012 14500 
10 281 281 281 281 2455 281 2455 2455 285 

TRACTORS 
TTTTYFR 2924 2924 2924 2924 2924 2924 2924 2924 2924 

TRAILERS 

1/4 3216 153 5117 3236 3236 5117 0 5117 10 
3/4 1617 1879 27 1611 1611 87 1879 87 1879 
1.5 5756 5756 5799 5756 5712 5799 5712 5755 5756 
2.5 3 3 3 3 3 3 3 3 3 
3.5 216 216 216 216 216 216 216 216 216 
4 3767 3767 3767 3767 3767 3767 3767 3767 3767 
4.5 0 0 0 0 0 0 0 0 0 
5.25 0 0 0 0 0 0 0 0 0 
6 321 321 321 321 321 321 321 321 321 
8 0 0 C 0 0 0 0 0 0 
10 265 265 265 265 265 265 265 265 265 
12 36 36 36 36 36 36 36 36 36 
22.5 48 48 48 48 48 48 48 48 48 
34 0 0 0 0 0 0 0 0 0 
40 2446 2446 2446 2446 2446 2446 2446 2446 2446 

i 

60 0 0 0 0 0 0 0 0 0 
i 
: 

P 

C~10 
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PROPONENT SUMMARY - USA ARMOR SCHOOL 

NUMBER OF SRC'S = 30 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT       12 3 4 5 6 7 

TRUCKS 

1/4 
5/4 
2.5 
5 
10 

TRACTORS 
ALL TYPES 

TRAILERS 

1821 0 1987 1821 1821 1984 0 
754 2574 110 754 754 382 2575 

1862 1863 2345 159 1872 180 1872 
1128 919 919 2564 43 2756 43 
1206 1206 1206 1206 1958 1206 1958 

1986 1 
111 2574 

2355 222 
43 2292 

1825 1206 

1/4 1159 11 1217 1159 1159 1217 16 1216 17 
3/4 142 157 29 142 142 67 155 30 156 
1.5 2208 2208 2249 2208 2044 2221 2044 2177 2208 
2.5 0 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
4.5 0 0 0 0 0 0 0 0 0 

| 5.25 0 0 0 0 0 0 0 0 0 
f 6 0 0 0 0 0 0 0 0 0 
| 8 0 0 0 0 0 0 0 0 0 
M 10 0 0 0 0 0 0 0 0 0 
V 12 0 Ü 0 0 0 0 0 0 0 
?« 22.5 0 0 0 0 0 0 0 0 0 
- 34 0 0 0 0 0 0 0 0 0 

1 40 0 0 0 0 0 0 0 0 0 
I, 60 0 0 0 0 0 0 0 0 0 

Oil 
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PROPONENT SUMMARY - USA ACADEMY OF HEALTH SCIENCE 

NUMBER OF SRC'S = 60 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT   1    2    3    4    5    6    7 

TRUCKS 

1/4 1995 0 2633 1990 1995 2803 0 2723 0 
5/4 4197 6080 2755 4226 4197 2806 6152 2766 6076 
2.5 2139 2139 3219 281 2949 339 2949 3973 281 
5 2520 2520 2520 4398 1713 5289 1713 1713 4450 
10 0 0 0 0 0 0 0 0 0 

TRACTORS 
ALL TYPES 0 0 0 14 0 14 0 0 14 

TRAILERS 

1/4 1656 46 2240 1651 1656 2458 9 2346 57 
3/4 1148 1148 0 1148 1148 18 1148 132 1148 
1.5 2620 2716 2759 2716 2716 2745 2716 2759 2716 
2.5 0 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 c 
4 0 0 0 0 0 0 0 0 0 
4.5 0 0 0 0 0 0 0 0 0 
5.25 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 
12 14 14 14 14 14 14 14 14 14 
22.5 0 0 0 0 0 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 
40 0 0 0 0 0 0 0 0 0 
60 0 0 0 0 0 0 0 0 0 

C-12 
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PROPONENT SUMMARY - USA MISSILE AND MUNITIONS CENTER AND SCHOOL 

NUMBER OF SRC'S = 23 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT  12    3    4    5    6    7 

TRUCKS 
: 

1/4 696 0 1218 696 696 1218 0 1218 0 
5/4 1253 1949 0 1253 1253 57 1949 6 1943 
2.5 1564 1564 2295 268 1564 1009 1564 2289 410 
5 526 526 526 1822 121 1755 189 189 1686 
10 0 0 0 0 405 0 337 337 0 

TRACTORS 
ALL TYPES 917 917 917 917 917 917 917 917 917 

TRAILERS 

1/4 439 0 917 439 439 917 0 917 0 
3/4 666 669 0 666 666 57 669 0 669 
1.5 1187 1187 1187 1187 1187 1187 1187 1187 1187 
2.5 61 61 61 61 61 61 61 61 61 
3.5 0 0 0 0 0 0 0 0 0 

i 4 0 0 0 0 0 0 0 0 0 
i 4.5 0 0 0 0 0 0 0 0 0 

5.25 0 0 0 0 0 0 0 0 0 
1 6 151 151 151 151 151 151 151 151 151 

8 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 

I 12 520 520 520 520 520 520 520 520 520 
i 22.5 220 220 220 220 220 220 220 220 220 
> 34 0 0 0 0 0 0 0 0 0 
i 40 186 186 186 186 186 186 186 186 186 
i 60 0 0 0 0 0 0 0 0 0 

C-13 

j*jauF-v«w wm 9SSH Al 



PROPONENT SUMMARY - USA INTELLIGENCE CENTER AND SCHOOL 

NUMBER OF SRC'S = 50 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT       12 3 4 5 6 7 

TRUCKS 

1/4 2887 0 
5/4 2193 5044 
2. 5 1662 1662 
5 370 370 
10 0 0 

TRACTORS 
TOTTYFTS 1ÖS 108 

TRAILERS 

i/4 
3/4 
1.5 
2.5 
3.5 
4 
4.5 
5.25 
6 
8 
10 
12 
22.5 
34 
40 
60 

2882 
818 
791 

0 
0 
0 
0 
0 

12 
0 
0 

21 
0 
0 
0 
0 

380 
865 
791 

0 
0 
0 
0 
0 

12 
0 
0 

21 
0 
0 
0 
0 

2920 
516 

3300 
371 

0 

2909 
27 

818 
0 
0 
0 
0 
0 

12 
0 
0 

21 
0 
0 
0 
0 

2887 
2192 

38 
1995 

0 

2887 
2193 
1679 
315 

72 

2882 
815 
791 

0 
0 
0 
0 
0 

12 
0 
0 

21 
0 
0 
0 
0 

2882 
818 
791 

0 
0 
0 
0 
0 

12 
0 
0 

21 
0 
0 
0 
0 

2920 
673 

64 
3437 

0 

108       108        74       108 

2878 
54 

818 
0 
0 
0 
0 
0 

12 
0 

21 
0 
0 
0 
0 

16 
5028 
1679 
315 

72 

74 

369 
865 
791 

0 
0 
0 
0 
0 

12 
0 
0 

21 
0 
0 
0 
0 

2920 
534 

3272 
343 

72 

2909 
27 

816 
0 
0 
0 
0 
0 

12 
0 
0 

21 
0 
0 
0 
0 

4 
5029 

48 
1995 

0 

74       108 

369 
862 
791 

0 
0 
0 
0 
0 

12 
0 
0 

21 
0 
0 
0 
0 

C-14 
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PROPONENT SUMMARY - USA MILITARY POLICE SCHOOL 

NUMBER OF SRC'S * 28 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT       12 3 4 5 6 7 

TRUCKS 

1/4 
3/4 
1.5 
2.5 
3.5 
4 
4.5 
5.25 
6 
8 
10 
12 
22.5 
34 
40 
60 

4867 
247 
626 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
C 
0 

16 
4488 

626 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4926 
0 

646 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4867 
247 
626 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4867 
247 
626 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4926 
0 

646 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
C 

16 

626 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 
0 

8 

1/4 
5/4 

8124 
455 

0 
8579 

8334 
6 

8124 
455 

8124 
455 

8334 
18 

0 
8579 

8334 
6 

2.5 
5 
10 

494 494 733 0 494 0 494 733 10 
0 

10 
0 

10 
0 

504 
0 

10 
0 

731 
0 

10 
0 

9  W V 

10 
0 

TRACTORS 
ALL TYPES 0 0 0 0 0 0 0 0 
TRAILERS 

4926 
0 

646 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
8579 

0 
504 

0 

16 
4488 

626 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

CIS 
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PROPONENT SUMMARY - USA INSTITUTE OF MILITARY ASSISTANCE 

NUMBER OF SRC'S = 12 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT       12 3 4 5 6 7 

TRUCKS 

1/4 233 0 233 233 233 233 0 233 0 
5/4 129 362 0 129 129 0 362 0 362 
2,5 212 212 341 0 212 0 212 341 0 
5 18 18 18 230 0 359 0 0 230 
10 0 0 0 0 18 0 18 18 0 

TRACTORS 
ALL TVPES 

TRAILERS 

1/4 195 6 195 195 195 195 0 195 0 
3/4 80 73 0 80 80 0 73 7 73 
1.5 144 144 158 144 144 153 144 158 144 
2.5 0 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
4.5 0 0 0 0 0 0 0 0 0 
5.25 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 C 0 0 
10 0 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 0 
22.5 0 0 0 0 0 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 
40 0 0 0 0 0 0 0 0 0    i 
60 0 0 0 0 0 0 0 0 o   i 
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PROPONENT SUMMARY - USA ORDNANCE CENTER AND SCHOOL 

NUMBER OF SRC'S = 32 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT 

TRUCKS 

1 

1/4 1504 0 1510 1504 1504 1510 0 1510 0 
5/4 1136 2640 0 1136 1136 761 2640 0 2640 
2.5 7412 7412 8542 2247 7412 2247 7412 8536 2247 
5 2027 2027 2027 7192 330 7561 333 333 7192 
10 36 36 36 36 1733 36 1730 1730 36 

TRACTORS 
JUTYPfS 3246 3246 3246 3282 3246 3282 3246 3246 3282 

TRAILERS 

1/4 
3/4 
1.5 
2.5 
3.3 
4 
4.5 
5.25 
6 
8 
10 
12 
22.5 
34 
40 
60 

1192 
551 

6764 
0 
0 
0 
0 
0 

962 
0 
0 

2855 
1956 

0 
0 
0 

0 
533 

8211 
0 
0 
0 
0 
0 

962 
0 
0 

2855 
1956 

0 
0 
0 

1192 1192 
0 533 

8211 8211 
0 0 

0 
0 
0 
0 

962 
0 
0 

2855  2855  2855 
1956  1956  1956 

0    0 
0    0 
0    0 

0 
0 
0 
0 

962 
0 
0 

0 
0 
0 

1192 
533 

8211 
0 
0 
0 
0 
0 

962 
0 
0 

1192 
339 

0 
0 
0 
0 

962 
0 
0 

0 
0 
0 

0 
533 

8211  8211 
0    0 

0 
0 
0 
0 

962 
0 
0 

2855  2855 
1956  1956 

0 
0 
0 

1192 
0 

8211 
0 
0 
0 
0 
0 

962 
0 
0 

2855 
1956 

0 
0 
0 

0 
533 

8211 
0 
0 
0 
0 
0 

962 
0 
0 

2855 
1956 

0 
0 
0 
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PROPONENT SUMMARY - USA CHEMICAL SCHOOL 

NUMBER OF SRC'S « 13 

NUMBER OF VEHICLES BY PAYLOAO CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT       12 3 4 5 6 7 

TRUCKS 

1/4 
5/4 
2.5 
5 
10 

TRACTORS 
ALL TYPES 

TRAILERS 

1/4 
3/4 
1.5 
2.5 
3.5 
4 
4.5 
5.25 
6 
8 
10 
12 
22.5 
34 
40 
60 

1690 0 1727 1690 1690 1727 
88 1778 8 88 88 0 

1201 1201 1244 96 1201 552 
637 637 637 1742 486 1335 

0 0 0 0 113 0 

0 1727 0 
1778 8 1778 
1201 1244 96 
486 486 1742 
113 113 0 

1648 0 1685 1648 1648 1685 0 1685 o 
10 

1123 
0 

922 
1123 

0 

0 
1123 

0 

10 
1123 

0 

10 
1123 

0 

0 
1123 

0 

922 
1123 

0 

0 
1123 

0 

922 
1123 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
V 

o 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 n 0 0 0 0 0 0 0 0 
w 
o 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 o 
V 

o 0 0 0 0 0 0 0 0 
V 

o 0 0 0 0 0 0 0 0 0 
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PROPONENT SUMMARY - USA QUARTERMASTER SCHOOL 

NUMBER OF SRC'S » 36 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AW) ALTERNATIVE 

PAYLOAO/ALT  12    3    4    5    6    7 

TRUCKS 

8 

1/4 890 0 1568 890 890 1568 0 1568 0 
5/4 1279 2169 0 1280 1279 0 2169 0 2170 
2.5 2254 2254 2857 0 2254 7 2254 2857 0 
5 1108 1108 1108 3313 40 3910 40 40 3313 
10 37 37 37 37 1130 37 1130 1130 37 

TRACTORS 
ALL JiKs 1555 1555 1555 1675 1530 1675 1530 1530 1675 

TRAILERS 

1/4 695 0 1077 695 695 1077 0 1077 0 
3/4 723 657 0 657 657 0 657 0 657 
1.5 2636 2636 2618 2342 2592 2324 2592 2574 2342 
2.5 0 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
4.5 0 0 0 0 0 0 0 0 0 
5.25 0 0 0 0 0 0 0 0 0 
6 457 457 457 457 461 457 461 461 457 
8 5 5 5 5 5 5 5 5 5 
10 0 0 0 0 0 0 0 0 0 
12 604 604 604 604 588 604 588 588 604 
22.5 596 596 596 596 596 596 596 596 596 
34 0 0 0 0 0 0 0 0 0 
40 176 176 176 176 176 176 176 176 176 
60 0 0 0 0 0 0 0 0 0 
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PROPONENT SUMMARY - USA SIGNAL SCHOOL 

NUMBER OF SRC'S » 51 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AHO ALTERNATIVE 

PAYLOAD/ALT       12 3 4 5 6 7 

TRUCKS 

1/4 2421 0 2421 2421 2421 2421 0 2421 0 
• 

5/4 6697 9118 72 6697 6697 72 9118 72 9118 
2.5 5582 5570 12195 111 5570 154 5570 12195 153 
5 330 330 330 5798 69 12380 69 69 5756 
IG 0 0 0 0 184 0 184 184 0 

TRACTORS 
ALL TYPES 67 79 79 67 156 67 156 156 67 

TRAILERS 

1/4 1976 15 1961 1976 1976 1961 15 1961 15 
3/4 1616 1616 21 1616 1616 21 161'6 21 1616 
1.5 1900 1900 1900 1903 1900 1903 1900 1900 1903 
2.5 0 0 0 0 0 0 0 0 0 
3.5 66 66 66 66 66 66 66 66 66 
4 21 21 21 21 21 21 21 21 21 
4.5 0 0 0 0 0 0 0 0 0 
5.25 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 0 
22.5 0 0 0 0 0 0 0 0 0 
34 0 0 0 0 0 0 0 0 0 
40 0 0 0 0 0 0 0 0 0 j 

60 0 0 0 0 0 0 0 0 0 I 
i 
f 
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PROPONENT SUMMARY - USA TRANSPORTATION SCHOOL 

NUMBER OF SRC'S = 50 

NUMBER OF VEHICLES BY PAYLOAD CATEGORY AND ALTERNATIVE 

PAYLOAD/ALT  12    3    4    5    6    7 

TRUCKS 

1/4 1645 0 2252 1645 1645 2252 0 2252 0 
5/4 849 2489 153 862 844 207 2489 153 2507 
2.5 2503 2503 2552 57 2503 71 2503 2552 57 
5 1501 1501 1501 3929 1317 3929 1317 1317 3929 
10 0 0 0 0 184 0 184 184 0 

TRACTORS 
ALL TWEs 7992 7992 7992 7992 7992 7992 7992 7992 7992 

TRAILERS 

1/4 1203 0 1658 1208 1208 1658 0 1658 0 
3/4 342 642 104 360 342 156 642 104 660 
l.S 2372 2374 2414 2356 2374 2362 2374 2414 2356 
2.5 0 0 0 0 0 0 0 0 0 
3.5 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
4.5 0 0 0 0 0 0 0 0 0 
5.25 0 0 0 0 0 0 0 0 0 
6 30 30 30 30 30 30 30 30 30 
8 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 G 0 0 0 0 
12 2629 2629 2629 2629 2629 2629 2629 2629 2629 
22.5 762 762 762 762 762 762 762 762 762 
34 7440 7440 7440 7440 7440 7440 7440 7440 7440 
40 0 0 0 0 0 0 0 0 <j 
60 1206 1206 1206 1206 1206 1206 1206 1206 1206 
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APPENDIX D 

ALTERNATIVE 1 DATA SUMMARY 

Table 

Table III - Procurement, Constant FY 82 Dollars (millions) 

Page 

D-2-6 
Table IV - Procurement, Current Year Dollars (millions) D-7-11 
Table V • 1st and 2nd Destination, Constant FY 82 Dollars 

(millions) 
0-12-16 

Table VI - Vehicle Assets Computed as of Midyear D-17-30 

Table VII - 

Table IX 

Table X 

NOTE: "Mod- Is the preferred vehicle 
"Sub" Is substitute item 
"Overage" Is the number of overaged vehicles 
retained 1n the fleet until AAO 1s reached. 

Operations and Support, Constant FY 82 Dollars 
(millions 

Total Costs, Constant FY 82 Dollars (art 11 tons) 

Total Costs, Current Year Dollars (millions) 

D-31-48 

D-45-49 

D-50-54 
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APPENDIX E 

ALTERNATIVE 2 DATA SUMMARY 

Table Page 

Table III - Procurement, Constant FY 82 Dollars (millions)    E-2-6 

Table IV - Procurement, Current Year Dollars (millions)     E-7-il 

Table V  - 1st and 2nd Destination, Constant FY 82 Dollars 
(millions) E-12-16 

Table VI - Vehicle Assets Computed as of Midyear E-17-30 

NOTE: "Mod" Is the preferred vehicle 
"Sub" Is substitute Item 
-Overage" Is the number of overaged vehicles 

retained 1n the fleet until AAO Is reached. 

Table VII - Operations and Support, Constant FY 82 Dollars 
(millions) E-31-48 

Table IX   - Total Costs, Constant FY 82 Dollars (millions) E-45-49 

Table X     - Total Costs, Current Year Dollars (millions) E-50-54 

i 
9 

E-l 

HJCSS* 1,4 üi- 



- *        * • • •        o        m r 

O ••> N 

Iff 
3 

O 

o r a» 

4» «A N 

3 

O 

<• r 3 

OK 

O- 

o*»     oa 
ol       GO 

0M  oo  ••  JO  a*  oo  oo  oo  ro  <*c»  gg 
o -  oo  oo  an or oo oo oo  no  • Q  oo 

-o 
*»o 

o 
o or "O oo or  «««  o~  • • oo »i oo • 

QZ      -O  OO  o«  o-  o-  oo  oo  r*  oo 
-  OO  OO  OO  30 

OO  OO  oo  oo 

oo  ««  oo  o •*  ox  an  •• oo or oo ro oo  oo  oo  oo  oo 
oo  • —  oo  or  o—  a*»  oo oo or  ***■« oo  oo  oo  oo  oo  oo 

»o ro  oa  no  o«  oc  o- 
IO  OO  OO  O«  O»  OO  Ort OO  -•  90  *-  O-  IN  OO  -O 

£5o 
• «* •» 
S   «Si 
* «4M« 

«  -* •« 

!    I. 
ii! 
-SS 
«« O 
■I« 

OO 
oo 

o o 
oo 

* 

oo  O«  O*  39  O-i 

r 

io  ro •*«  «o oo ro *• «o -» 99  *> 99   - JO 

■ 

i 
« 

8 I I   !   I   !   I   i   i   * 
S     !     2     5 *  •   I  * 

*    *    9 
9    9    9 **»    •*•    # 

2     i     I i   : 9 * 
«    * 

B-2 

^j^J*   T'4#IUMPffM»Ma ,.     ., iijomnmij mm®* ,.--:-.^-m 



o 
«M O 

o 

□ 
3 

O 

3 oo M M oo 4 <o a» oo oo oo oo m o 4 -4 4M M » MO o * 3» 
»• — 
u. V oo MM 4 a r« OM oo CO oo oo MO K K M M rt N u»o Of« 3N 

M a > «1 * 

a 

M 
4 
a. 

>» «- oo — r oo ^ M r o oo oo oo oo K 4) "• 4 4 — MO> oo o* 3* 

oo MM oo r 4 -o oo oo oo oo MM M fs o* i»M oo Or» Of« 
a «■ rt •> 

>- 9> 

•> 

o o oo oo • o »*© 04 oo oo oo 40 40 «•o •> •» MM oo oo 
oo N M oo + r -o o- oo oo oo -o 40 • o MM «HOI oo oo 

s 

• 
9 O a* oo oo ro o o oo oo oo -• »4 •> K O*» o« OS oo 
oo OM oo w r -o oo oo oo oo MM OK 4M O* 04 oo oo 

lb 
• • 

* • • 
W ¥"   Jl • 
» > s "» OO o» o o oo » r o 4 OO oo oo «o 4 4 OM o» o- ao oo • 

3 -4 O x » a 
w »»»- «- U. x OO o- o 4 4 r •. «i o- oo oo CO ♦ o MM 4M 04 o« oo O J w 

kk. 
4 trt J M • *" « M 

»t. «• IO- <* 14 W X A * •» «A 
4 J • Jt 4 
J 
M 

4M —> «J 
w * w 4 oo 3* oo o- -o 4 * oo oo oo -o WO M4 •>•» oo »o MO « 

3 K (A »» *■ 3 • -t4 * th X oo 3M oo 4 • n ■■ •■ oo oo oo -o * o 4« MO oo •*o • a • • — * 4 4 «B «* M M* M * • • -3 J • M • • w *» • • ••to • • MS o 

• 
• 

3 3 o* oo » r MO OM oo oo oo *• m 4 MM OM OO 40 MO 

33 9* 94 M# WO 9- Of» oo oo mn «*♦% M» 04 OO *o oo 

r 39  --  30  -*  ro  O ■*  OO  -O  OO  * 3  4 O #3 »»  OM ji » •> •> 

' x OO  - M  OO  <#«  - O  3 -  9 9  - Ö  3 9  MO  4o MO MM  3 i «M MM 
r                                                r «         • MM »• 
• MM 

,J 33  4-,  34  Jf,  ^O  -O  -•  ro  OO  4-  J- WM .9  JM 9M «M 

J 3  r # • •  • • 
3 3  »' *t 

3» • • 
•►«4 

"?   «•   3-4   WO • •   * •   * •   » • 33 *» 9 « O •AM » f> t>M a« 3*> 
• ■ • • • • • • • * • • • • • • 
39 3 3 «*o MM 3M »M 9M 3M 

M 4> «* 9 M M •> 

a « 

4 
3 

* i  i 3 
3 

* 
3 
6 

3 M * 
3 
C 

o     S     o     3     i     I     3     % 
* 
3 
e 

e 
e 

3 
e 

r 

3 
6 

4 

C 

9 

e 

E-3 



tf 
3 « N 

* 
3 — 

o 3 4 «N ^ 3- n» 4 t+1* — N — *» Nimm a T oo NO •* a oo • o r o NO 
1 >- — 

u. >. a N r * <  « S» -o -o «o r N <*N oo r o NO LOO «o *.o OO 

9- 
— T 
— "0 

"" — r» 1% *t » N 
4 « 4 a 

o 

«. 

a O 4 »a r j> J> 4 AN AN r < N4 •m mm oo »o -o ro mo NO r o »• — 
i*. x ON — •> KJ  4 mm, — r 9 ro N4 — *» m* oo roO -o TO • o 40 oo a * * mm N mm • r N 

r 
%* r 
U.> 

r 
• 

oo NO -o NO NO NO ro «ilO NO OO «O r o VO NO 40 NO 

o o jta 4 a 
N 
4 

40 NO 
N 

» O «o NO •AO 
4 

OO -o 
4 

oo NO IflO r r o • o 

oo     NO     -© oo     • o 
«HO       NO 04 N* 

4N 
* «      oa      m*~      u-Jt/t 

• \mtm- # • »»* 
o •*>« o m •- •• — 
• «9 4 
*. SI 4 — « o - 
«A al V 5 

9 3 

OO r o     NO N4     oo     «a     -O     NO     #a     ro 

-I  •! 

* m» 

4 

w * 
• - mm • — * * 
• ~3 J 
• **o o 
• ^« o 

mtmm 

4 OO NO OO 
*• r •• •« •• 
It. N oo -oo 40 

4 O 

-o oo oo • o *o • o NN «a r O 40 ro • O OO •  • •  • •   • •  • •  • •   s •  • • • • • •   • •  • *   • •  • r o oo oo r o »o »o 44 ro »a r o OO 40 NO • 1« r m* 4 • N 

NO       «HO       rO       OO       OO       OO *o 
r 

NO ro     mo     oo 

* * 
-o # 

oo • • 
oo 

99 •  • 
99 

99 99 99 9(9 ON N9 «9 49 41» 49 • « • • • « •   • • • *  * «  • •  • 
OO 90 99 • • 99 99 «9 99 v 9 r r 9 4 N 

*■ Ml 9 4 99 99 99 99 99 99 99 99 9N »N 49 99 Or 4N J» m * »9 •  ♦ •  • • • • • • • • • • • • • • • •   • •   * •  • • • • • •   • * *■ % 9N OO 99 99 09 99 99 99 99 »4 • r 9N 94 •s NN - N « N «• N^ NNI N NW r N 
1 
4 

• • 

5 
• 
4 
9 

4 
a o 

N 
O r 

9 t s 9 2 
N 5 N 

9 
9 

N 

| 

r 
3 i s 

4 
9 
3 « 

3 5 • N N N N N N N N < »     ■ * r r r 

E-4 



O -J o 
o rt 

1/1 
N CB 

o 

o 
I*. •* 

-o 
oo 

QO oo 
oo 

oo 
oo 

o- 
Or tlir       OK 

NO        — N art 

OO     oo 
oo      no 

OK 

or 
o < 
o * 

OK 

OK 

oo     or 
o -     oo 

o o 

r 

oo 
oo 

oo 
oo 

oo 
oo 

oo 
oo 

oo 
oo 

oo 
oo 

oo 
oo 

oo 
oo «o 

4 
or r 

Krt      «*• 

rtrt 

r 
J» r 
to. V 

r * 

• O OO oo oo oo oo ro r— OO OO oo oo oo oo oo oo 
KO 
N 

OO oo oo oo ■•rt 4 — — *» 
N — rtrt 

Krt oo oo oo OO oo oo oo 

to,s • 
4 4 OO OO OO 99 w r rt — O- 9« 9* OO 90 OO 99 OO OO 

rtrt oo OO OO OO zz •** 9-» »to- 9rt OO OO oo OO oo oo • r * *» O* rt— K 
IM rtito 

N • 
to. 

*•              <M 

M <"  V» 
> « a »s r O oo OO OO 09 KK» •>€ -•rt rt**- or oo OO 99 OO 99 oo 

e -«to u r 
w #-»■ — to. N rto oo OO OO OO -9 rt4) »rt r <■ 99 Ort OO 99 oo 99 oo 

** J •» »> <• -r NN »to «9 

Ik 5$i • rt — to. 
* to* W * (A * 

«*- - * • 
?« 4 

i» r 
OO oo oo oo MO •9 ro r 9 ro 99 oo 99 99 oo 99 oo 

-»to» « to. X 40 oo oo oo ro »9 «9 KO -o 99 rtO OO 99 oo 99 oo -« < 4 * r 
-3 J • rt 

W J 
••O a 
utm o 
2?* 5 •» 

• 

NO 

K 

99 99 oo #o 

r 

99 «19 ro 

rt rt 

99 99 99 -o 

4 

ro 

r rt 

NO 

fto 

«to 4© 

OO 99 99 99 » m 99 f» r 9 99 9» 99 mm K9 » • 9« r * •  • «  • *  * •  • •   » • § •  • • • • t • • • • •  • • • •   • •   • 
rtO r 99 90 99 r r 

r r 99 99 ro 
r S* 9- 9* ss 22 — rt 

— N 
•» 9 
9 

99 * 

rt • o 99 99 99 9- 99 99 • 9 99 *"» 9« «9 » 9 • • • « •  • » • • • • t • * • • • • • • *  t 4   • 

*;; NO 
9 

99 99 99 or r 99 99 99 99 rt ft 94 *; 
«A *» r 

• r N r • • • • 
99 rt 9 
9* N« 

rt 9 99 « • • * 
«9 K 9 
K 9 

* N 9<* 99 99 99 9'* o* 94 9rt 04 ON 4 N 49 99 99 OO 99 9 »• r • * •  • •  • • • • • • • •  • • • • • •  • •   • • « • • • • •  • • • 
4 » x «r 99 99 99 9 » o« «r 99 9» rt 4 9rt NO 99 99 99 99 w •»• rt r 9 KN 4» 
M 
1 
m 

• N 

4 
4 

* f i 
a        e 

9 
4 
S 

9 
4 
e 

4 
C 

9 rt 
4 
e 

rt 
4 

f   ! rt 
a 
N 
4 

r 
9 i 

N 
4 

4 

E-5 



— «c o o 0 
1 •» • • 
WO IM 1* * 

0 • fc» im in K • 
h. 

10 — r 

I» «M 

O 
4 

f* 
3 Ml 

o OO 3 O a« 
1 *■ — •  • •   • » • 

It. V OO o o — •> 
W •w Oh» »• » »*» « 
o 

a 
o OO OO r •» >»-• •   • »   • • • 

y~ >. OO OO «■»■• 
o «o » »o 

*       * f* 

■» OO •  • a o 
OO 

o - • • 
o<* 

w ►* (/> »» » 
- * a 

«h    IIJ -    «a - 

w » - 

- w « 
- 3 J 

V» wl 
«0 O 
MS O 

10 • 

• 4 

OO      OO • •        •  • 
OO       OO 

* 
3 

OO OO #* • • •   • • • 
OO OO 8(1 • •> 

V OO o« «••> • • • • 
l»v OO O» r r r 94 

lb % r » 

,   * 

• 
9 
4 

#       « 

E-6 



a _, 
— < » o r N 4 -4 o f«» III •a * 3 ?* -. 3 T 
i »- * • • • • 
r* o 4 T n r» • •" Q «4 r 4 •0 a s ■0 3 l/l 

a CO t- ^ « f* r Ki r ^ < in * *• 4 e» 
CG 

u. 
T (M r» N m 

V« 
3 < *" 
r» 
a M 

O O «« o* oo • N ■3 r oo «r OO a m OO oo 3 3 • o r o 3 O - 3 
i *»  — 

1*. N. Q 4 or oo K W Or oo -CM oo Ö* oo oo oo «o «o OO 40 
Hi •m — — — «M w »- 9- J 
4t « a 

O 

a. 

O o m TO do am o - o« «f> oo BI<- oo r r oo oo oo oo o« 
K "* or NO oo oA oo -o oo oo o o oo Or 

a 
— « -* r 

t> 

14.  > 

• 

a o m «M oo or or ©«• r 4 oo a« **■ «o oo oo oo oo oo 
oo M r oo o r o« oo — ** oo OJ> * <• <*0 oo oo oo oo oo 

OO   *M • •   • 
OO  «•' 

oc • • 
-o 

a ■♦ • * 
O« 

*o • • 
MO 

OO • • 
OO 

oo r o • • • • 
oo  -o 

o o 
• • 
oo 

or 
• • 
or 

a MI • • 
O« 

OO 

oo 

• ..« - 
* <4t « tfl 
• >wl 
3 - » Q 
m «•  •• 
- *•» J 
«4 If J 
- * w - 

it w) a 
w *v* — 

oo o»» ro o r o r OO mm OO OO OO ■• o oo mo m 4 OO #o 
oo N «1 oo o- on OO »At Or or OO 

Mt 

••   • 
oo + m • m — 

— •« oo 
•   • 
3° 

4» <* 
* * 

»to <c 
-« J 

Ml J 
••« o 
Ml 3 O 
*•¥ • O 
4« 

r t«  oo 
» t  • • 

mm      OO 

O* • • 
O 41 oo 

or • • O r 
• • 
O* 

OO 

oo 
OO • • 
oo 

* r 
14 X 

o« • • 
mm 

r -  OO 
• •   • • 
#•»  OO 

«o o- oo or oo 
• •  • t 
-- oo 

OK 
• • 
o- 

<#o ** 
t •   • • 
ro  r r 

oo • • 
oo 

oo • • 
oo 

oo • • 
oo 

oo • • 
oo «4 V r * 

14 > 

r r • • 
or 

• »  * ■ 
oo *• 

* 

i« r o »-  oo 
*»•  «in 

ro  «io  oo • •  • •  • • 
«»O  "8  OO 

ro «to • •  • • 
OO  *9 

OO -O • • • • 
OO  o 

99 » • 
»*o 

*r 
• • 
9# 

oo 
99 mm 

m 9 
• • 
#0 

• *   • * r o 
• • 
■»o 

90 • « 
OO 

*o 
■ • 

*o 
99  «9 

»O  3 r «■o 

i     o 
i 
e 

9 
5- 
9 e 

S 
9 

S 
C 

a 
a 

a c a 
e 

o 

s 
c 

9 
* s 9 

«3 

E-7 



3 _l — <* 3 3 •0 S «1 K ■0 SI o 4 N n N N 3 N 
1   »- • • • • • • • • • • • • • • 

M O 3 » r r — — -fl ■■ o 3 w •« »■ •■ <m fx 
a « *» « •4 T ai m\ •" r* N r* 4 a m tfl • >- 

w 
■* <"» 

Ml 
j 
3 
1 N 

3 mm 
3 O 3 r r »a N » 3 * 3 O so oo oo 40 — * «■ r *• * MO ON O * 

1 > — 
U, X 3 3 r «n -3 > "*l o r oo oo aa oo •no HIN 0>N NO OO Or» O - 

»■ 

"■ "* "* m -•N "* ~ — 
1 N • 

3 
UJ 

<* mm •4 
a *. 

40   OO   OO   OO   OO OO   ON   Ort 

at -  o o NO  oo oo  oo 

a c 

oo 

ai ^  o o 

A+     oo 
N -.   (HO 

4«   NO 

o- 
o« 

oo 
oc 

oo 
oo 

oo 
oo 

lAO 

oo 
mo -N 

ro *» 
oo 
oo 

oo 
oo 

3 O 

oo 
O 4 

OK 

o a 
a o 

4 r  "i o 

4N   NO 

OO 

OO 

oo 
oo 

oo 
oo 

OO  -i*  NO oo 
- oo 

o« 
oo 

c a 
oo 

oo 
oo OO  mm 

N     m* N   mm 

•     ••* - 
• • • • 

•         w « t* • 
•        » w S fm. 3 O or 3 - wo OO 04 OO oo oo NO *K r 4 ON ON oo oo • 
o     «•*• o N » o 
Ml          1-         — to ^ OO o* ON »a N r o<* oo oo oo oo N<- »o o« OO oo oo w 
—     *— J IS » «IN 
W         » S J • to -       «to- ■ 
il»      wo r M *     •»« * 
*       JO t 4 
w      * tj - mi 
w                — w 
2 4 oo ON OO • • OO * N oo oo oo NO -o re NN oo • o oo a 
3            *» * *> * 3 
•             * S Ik *» oo ON oo 0» 4 O N« oo oo oo «o *0 ** r • oo oo »0 • 
•           » «M   « * N mm N N 4 N * 
•           -*   J 4 r • 
•          to w • 
•     -o o • 
•       WOO • 

«1 to 
oo 
4 « 
•»4. 

« °t N -* N — *s a- «I 
r 

m**> «O 

m» 
4 

« 

O 

2 * to 
* 9 * « 

4 
O 
« « 

O » 
4 
9 

SI     3 
4 4 

9 
« 

s I 
N 
IS 

2 

o 
a 
a 
« 

£-a 



I* 
3 

3 

I 

1*1 

a 

«HI* IM ■• 
o a 

«a 
• o 

»MO 

»*o 
*»0 

*>o 
■4 O >»o 

r a 
CM O 

-O 

o 
o oa 

oo 
<*»a  -o 

«MO 

OO 

4o 
*o 
-o 

«MO 

»o 
■4 

oo 
oo 

NO 

»o 
»o 
'o 

«a  »e oo #»o r 3 

r O 

OO 

<*0 

**o «*o 
oo oo 

»a 
*0 

-o 
• o 

«MO 

Jo oo *o 
o 

oo  <*o «MO  «MO  oo  mo  »e •HO 

• -m ~ 
• m * * 
• »H* Jt 
ft *•* o 
It» •» — 
- «*- «rf 
<*. a * «i 
- «■«- 

A •»» 
« JO 9 

• • 
? ** 
• a » 
• » w * 

: si I 
a** 

r «M  — —  i* 

r 9  »* o 

«* oo 
te, >  O* 

oo oo •• oo • •   • »   ••   •• 
99 oo oa oa 

oo oo o« oo 
oo ao »a «a 

• • 
«MO 

e<* a* oo 99 99 99 99 9a 99 *** «9 9«M 9« 9« 9» *  9 • • • * • • « • • * # » t  • • • • • • • • • • • • • • • • • • • o« oo a« • 9 oa 99 99 99 99 «M«M 9» a# — O 
a 9 

9«M a *«* «a 
«M* a a 

r 
a I 1 i i i M 

E-9 



a -i 
— «t 

<N»0 

a 
o 

3 
O 

3 * 

O 

I 
O 49 33  OO   33  3- *. r  Jt • *> -4 *. • go   33  3 f- Sf O "»   a 4  o «» >-<•> •• ••   ••   ••   •• ••   «• * • •• ••   « •   •• •• • *   ••   •• 

b x »o so  OO  OO  SO «a»  ->* -mr -» go  «o  a #■ 3» Or  a «i  a* 
— -> <* N« rN N» • r 4 > - — ^ - 

(3 
o «a oo  oo  aa  OK 4*.  »A <■»* no oo  ao  oa oo oo  oa  oo 

»» — •• ••  ••  ••  •• •♦  •• •• •• •• ■* •      •• •• * *  ••  •• 

lb v t»o OO  OO  OO  OO <•* 4 * 4 re« M» oa  oo  oa 30 03  03  00 
a # * -*;»*. r •* 

♦ 00 00  00  oa  00 N* m w •> * oa 00  00  30 00 oa aa  oa 
I» 9 •• ••    ••    ••    •• •  •• •• ••    •»• •• »•    ••    •• 
u. v »o 00  00  00  00 ■"»•>  r * 40 o- 00  00  oa oo oo  aa  ao 

• *a 

*>► #># OO O O ao OO « «• • «ft *o -• 3« oo OO 00 3 O c a a 0 
<*. •» m •■«•i OO OO 00 00 "iv 0- » an ^.» O* 00 00 oo 39 Of. oa 
9 K 4 M 

N * f» Ai 

-m - *« * 
> w * * -3 OO a a 00 00 •> 4 -0 • o OM O» 0 4 oo 00 33 3 3 O 3 
-» 0 •»•> 3 

It* B>   «• w «» 49 ao 30 00 00 «o 4» •> •> • 4 QO 3« OO 00 OO 33 OO w 
«■<■ A *» r r » 3 -»»«. O 

*w 114 • *» » r K* lh 
* w — 

«A MKS rt * •» » <* 
4 J9t 4 ** «t w -» «. 
W M s»1 s • 4 «O 00 OS 00 -0 OO -O r 0 • 3 OO 90 OO oo 3 C OO O 8 * 

m * *»»■ 9 • * 9 w * «f» 63 00 «a *e «0 9 a * O «3 00 r 0 00 00 QO OO O 3 • • » t- 4 4 »> * Mi 4 • • •»« W • • r • • «1 J « • ..« O • • 4» a • 

»a 00 00 00 »o #0 i»i 

, «*  »a oo 00 00 -a -c 
3  » 4 

«->o 

r e 
»o 

00 

03 

oa 
99 

4 3  «.3 

«s -a  -o  *».? 
#   9   *   - 
» 9 *• 

9 o 

4 3 

9       »3  OO  OO  OO  4-  9«  99 
.'•»  -Ö  99  99  99  •»•*  99  f9 
?  *» #9      m 

-9  *? o# • -  »a  . r  **. 
-9  * + #•  «» • 

99  99  99  99  99  or  3 «# 

3» • • 
O*» 

1«  99  99 • •  • •   • • 
99  99  99 

9*« 9*. 9 « 9* - r 9 m •« 3 39 93 3 "> 3 U • » • • • * • • • • • • • • » • * * • • »•» 9» •• • - 9 9 * 
«• 4 33 * 3 3 39 3 3 3 3 

m 

\ 
1 

+ 9 

s a 
r 
4» 

3 
3 

E-10 



— 4 ** « r 
» t» • • • 
«♦O «s * «• 

o 4t- ^ 4 m 
a 

lb 
O t* o • <* r 

3 * 
h* 
3 _ 

3 3 O aa • r 
1 *• — •   • • • • • 

U.  X o a oo NN 
Ul — 4* ^ 4 K» f» « -* 

4. 

o 
aa oo 

•«• «■» • • *   • 
ik >» 

o 
oo oo 

oo •   • 
oo 

oo 
V        ■ 

oo 
44 •  • 
4« 

9 * •   • 
O n* 

O 4 •   • 
OO r i» 

4 4 

••* - 
w 4 V> 
» i« X 
— * o •»      • 
4 1- J 
* « J * to - 
*>m * •-* 
jt* * 
<• u - 

X * 

*     or 
UN 04 

o r • • 
o- 

oo 4 OO 
(r 4 •   •           •   • 
to * OO       OO 

4 

4 

4) 
4 4 to ^ 

4 
4 

4 

3» 
4 

o* 
44 
4* 

-»        4«!       4*t 
*» l» •  • •   • 

40 

* 

* ► 

•■ •* »«• to «* 44 * *> » •   • •   • •  • 
■it *   X 04 4 4 40 
■ Mi 

4 
4 "• 1 • tz 

t 
4 

• 
t 

• 4* 

2 * 
4 • « • 

41 m «1 9 
4 9 O 4 
a 4 4 « <• • 4 4 1 

E-n 



V* 

m 

* 

• ..« - 
• M 9 * 
• »W * 
a - o 
• « * -» 
• tt-w 
• *«- « 

« was 

• * 
• a m • « 
• »O w 

• - a 

o -t 
-< ■«     •     9     »     •*     "I     «4     3     ft     »     »     O     «■     *     9     # 
I»       l       l               «II 
NO   a   »i   3   -«   —   —   aor»«o*Ko*n 
m*- - —   — >• 
u. 

O  9—  9«  99  "» «•*  9—  99  99  99  9«  99  99  99   NO  I* 9   99  -4 9 » —   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   •• 
h\   3 9   99   O O   99   99   99   99   99   99   99   99   99   99   99   99   99 
- W 
9- x* m 

9 
9   99  -9  99  Om       o—      9«  99  99  « •»  99  *. *•  99  99  99  99  9 •* 

*.~   99   99   99   99   99   99   99   99   99   99   99   99   99   99   99   99 
9 

»   90   --   99   O"»   O-   9*1   99   99  9*   <■*«   NO  99   09   99   Ol)   99 

u. N  99   99  99  99  99   99  90  99  99   99   NO  SO  09  OO  O0  99 » 

»-r  39  --  99  "»•   O-  9*  99  O0  O «9   OO  N9  OO   O»  OO  9«  O •* 

• 39   99  OO  99  99  99  90  OO  OO  OO  »»O  OO   O-  O-  OO  OO 
o 

«. so -- 99 O -I O- OO OO OO O ** OO «• O OO •* O « M OO <• O » » •• •• •• •» •• •• • • •• » • • • •• •• •• •» •• •« 
fe% 99 99 99 9« OO OO OO OO OO OO «• O OO O- O- OO OO 

n> 
m 

• 9 »  --  OO  •*•  O—      CO  OO  OO  *«  *•*  «O  OO  O«  OO  OO  OO 
to»  ••  ••  ••  ••  • • t *      * •  • •  ••  ••  ••  ••  ••  ••  ••  •• 

O   OO  mm      OO   «»  9*»  OO  OO  OO  «• *   «O  «O  OO  O^  0#  OO  O« 
» »   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   • b   ••   • •  ••   ••   •• 

r  -O  «* *•  OO  •»•»  O «*  OO  OO  OO  O*  «O  •»•»  OO  OO  OO  OO  OO »»  ••  ••  ••  « •  ••  ••  ••  ••  ••  ••  ••  ••  ••  ••  ••  •• 
9 
m 

m. "' '"'   '"' '"   *" ' "  "* 

•»  *»o  • *•  OO  *»0  <• «•  OO  «O  OO  -»o  «•*•  OO  OO  OO  NO  OO  #9 
•» •   • •  • •  ••  ••  ••  • •  ••  ••  • »  • *   4«  ••  • •  ••  *•   •• 
» %  OO  OO  OO  ■* »  OO  OO  OO  OO  -O  »I  ••  OO  OO  «10  OO  -9 

r 

9 

!!   i   !!   S   !!!!!!   s   i   i   > 
j I   !   I   !   !   i   %   \   \   i   \   :   i   i   I   I 

£-12 



a 

:  sis 

s 

w      * 

-4 QM«M«O«O0            00OO0OM 
!»■•••••■•             ••••••••• 
no OM   —   NM   —   oooro«rNo- 
• *• -                            *i           -   N   « 
*■ * 

to 

M 

e ea -*<• «a r* o* oe oo so oo MO *M »* MM oo o*    or 
fe% OO  OO  OO  OO  OO  OO  OO  OO   OO  OO  OO   OO  OO  OO   OM  o- 

<m M  W 
»                                                                                                       O 

4 
4. 

o 
o oo -- oo  ro NO oo  oo oo oo MM  MN  -»* MM  oo  o<  or 

» «■ • •  ••  • •  ••  ••  * ■   ••   ••   ••   ■ •  ••  ••   ••   »•   ••   •• 

wv OO  OO  OO  OO  OO  OO  OO  OO  OO  OO  OO  OO  OO  OO  ©M  o« 
o M 
r 

* oo -- oo MN «o OM oo oo oo -o oo «o MM •• oo oo 
IN OO OO OO O- OO oo  oo oo  OO  -O  -Ö  oo  oo  oo  oo  oo 
r 

»• OO  O-  OO  MM  MO  OO  OO  OO  OO  MM  »M  rM  OM  or  oo  oo 

* OO  O»  at  OM  MM  OM  OO  OO  OO  #0  —•»  MM  Or  3«  OO  Ott 
»» ••  ••  ••  • •  ••  ••  ••  t •  ••  ••  ••  •«  ••  •♦  ••  • • 

M •• 

* OO  o -  oo  or  OO  MM  OO  OO  OO  —O  MO  MM  M«  OO  «O  OO 
*• r ••   ••   ••   ••   • *   ••   ••   ••   ••   ••   ••   ••   ••   •♦   ••   • n 

r "              '           M 
o 

o oo o- OM MO MO OM oo oo oo OM rM MM or oo «o ro 
»% OO      OO      OO      OO      OO      OO      Oil      OO      OO      OO      -O      OO      II      oo      MO      -o 

O M 
o 

r oo o • oo ro MO O M OO  -» O OO  MO  OO  •» © MM OO  • r mm mm • •  ••  *•  ••  ••  ••  » •  ••  ••  ••  ••  * •  • •  • •  ••  •• 
0 MM 
o 

M oo M- OM MM ro N« oo ro oo *« OM MM OO O» or or 
*H •» oo oo -o oo it oo oo •• -o #o oo oo ©- OM S~ 
o 

Z * 13  99  OO  -O  OO  OO  OO  OO   !©  M  OO  OO  OO  M-  «4  • - 

« 
m 

\   X 
ISM 

III 

o   • 

I ! I i i i i i 5 i -: 

F-n I 



4 
3 

».0 t* 

ill ««• — 
*<- ■ »* 

IS 

w     O 
•4 4 

0 

t 

« 

I » • • • •          •          •          • • • • * • • •          •          . 
mo — nMMMnrn«»*orMM*»» 
at» m M r - # iff - 
» n 
<•» 

n 

a at M "i —— -*     —o      -a     M</> ^ is I/I n oo J» O NS Ao •*• a     no     ro 

w C OO OO •* OO  OO  OO  OO OO On OO r o oo no •« O  OO  so 
- r                                                                 M 
r 4 

m 
i 

o 
O en —r r< r~  «o  no  nn -n #• so ro -o ro —o  no  »o 

v. — • » •• •• ••   ••   • *   *• •• •• •• » . •• •• ••   ••   •« 
h. •* OO OO + — OO  OO  -O  OO OO OO OO i« a OO MO MO  OO  OO 
o 
r 

r OO MO *o no  ro  ro  no MO •> O OO ^a oo ro -oo  MO  «■» o 
•» r •• •• •• ••  ••  •» •  •• •• •• •• •• •• *• ••  ••  •• 
k. v oo OO <* 3 -o  -a  «• O  OO OO MO OO no OO OO •# O  DO  oo 
r » 

»»r OO •* o -O ro  »O  «ro  no MO OO on -4 n» «M rr  n *.  ro 

*"« oo oo * o oo  oo  oo  eo oo rö oo r •» oo — o ro  oo  oo 

P. OO n *» o * ro  MO  OS  M — MM •• n rn • o #a OO no  *» o  MO 
»r •• •• •• •••••   ••   •* •• •• • • •• •• . • ••«    »   >• 
M» «k OO OO M* -O  OO  OO  —O OO MO OO 40 OO «HO t»0  r     oo 
M 40 

« OO no no »O  OO  OO  MO -O »O n* MQ MO no ro  no  no 

•t v oo oo oo -o oo oo eo oo MO OO MO -O ro *Q     oo  «a 

# no no «a ••  OO  OO  no rt no no * O #0 K) - O  no  OO 
»»r •• •• •• ••  ••  ••  •• •• •*  •  

*J •• •• 3* ••   °  2* m> *• *Q   ao   *Q 

r no MO r- O OO  ••  OO  n« ro no an no -O no *• 3  ro  OO 
r» •• •• •• ••  ••  ••  •• «•« •• •• •• •• •• «•  •»   •• 

r • 
o 

n on oo •• oo  oo  oo  oo oo oo or OO — O no oo  — o  r-o 

;: a« »o -- oo •• •• ;• •> •• *• *■ -» •* • • -• -» 
o 

M on #• oo OO  OO  OO  OO OO OO rn *« r# ■» ■» o«  OO  «» 
•>r • • * * • • • •  • »  • •  * * •• •• *• » • » » »• • *  • »  •• 
% % OO »O OO OO  ••  OO  OU »9 OO OO nr n- or on  ••  «9 

o 

2:§§!!:i:!iiiii2 
«•«col«««««* «ceil   I 

£-14 

* I 



-««   Jt o 
a 

3 

o 
3 

O 

3 

I     •»■• 
3 

IK X 

30   99   39   33   3"»   9- 

t9  39   99  99  9*  OQ 99  «•- 

wm       99   -9   3»   Or   3 *■       99  99 
33  OO  90  no  OO  OO  99  39 

3 

a 
9  *»9 OO 

OO 

99 

99 

99 

99 OO  OO  M# 

• •  OO  OO  OO  OO  93  SO  99 

99  OO   99  39  OO  9'J   39  33 

rg   3 9   OO   OO   3C if oo oo oo oo oe oo 9( 
.x  -9  OO  99  99  OO  OO  OO  MM  OO  OO  OO  OO  OO  OC  30  oo 
r -- 

eo  oo  oo  oo  -«• I« oo oo oo oo 
oo 

OO 

oo 

- n - 
• O * 
* w * 
- 9 

CO V « - - 
- * 

~* 5 

»o 
oo 
99 

oo 
9 9 

oo  oo  -<• 
oo oo oo M#  oo  or 

9- 

OO 

99 

9 9 

oo 
oo 

oo 
99 

eo 
oo 

OO  OO  OO  ** 9       OO  OO oo oo eo oo oe oo a« 

« 
w 
« 
3 

e* 
(* *  oo -*•% 

I I 

* .x  3*  OO  OO  OO  *»  OO  OO  O*  »I 

is-i-iiitSfcsiiS 
# * «  •  « *  c  •  •  e *  #  * 

MS 



Q   33 S3 

oo 

«.   » « 
o 
o oo 

*•«- • » 
1^ s. no 
Q 

OO • • 
oo 

• oo oo • •   • • 
oo oo 

*•»   3 * 

•  94 

*■  ov 
*. ■»  • • 

»x  9« 

#3 

I* » 4 
4« 9 

«I 

9 • 

m 

0      OO  99 
*>(►   * •   • • 
lh x  so  99 

OO OO * • » • 
OO  99 

oo 

• * 

« 

£-16 



i o 
PJP» 

£NO n p. o                          •»«> 4 
•Ji - • a       -      .fl IN. 
* ** • r K      *      • N 
* N - «       - XI 
* • "» HI 

I 
-p* o o e o -"> »o o o xi« r o o e 

■■Pi 

aa*400 
oa <* a 

•» 4 - 

a* O O 9 O 

<SJM 

3 
9. 

»       * 

NO O O O O xiHI a o oo mi* H 
-N 

xi« a xi o e 
NO xt • 
«x»a - 
a a - 

N- OO O O 
«•a 
P»P» 
NM 

XI Ml O O O O a* (•»OOO am oo eo aw o 
-P* 

• - O x. oo 
»» HI a 
ao a xi 

aa oo o o 

a « 
w 
pi 
O 

o -o 
a *• w - <*> 
W S3 

M »-O 

b V »I 

p» * 

r«o oo o ro o e o( 
* xi * 

*•> o OO o a;;-00 

• a *c «i o 
n» a 

5«»ooo 

-<-»oo 
p.«i 4 a 
IPX*  »  P» 
r» - 

4« »MOO 
H4AM 
aaa m 
a * - - 

*a O O O ( 
p» * 

*»a OOOO 

pjai 

8 -a 

*•« 
MM 

»«OOOO a* 55g... *#a r a x» o «.*» a • * oaoooo 
p. a 

•■» a «oo oo« aw •»a a a a - < 
» *• o a x» o a 

aa aoo 52'" aa a o* O • ■»in 
aaap*M 
«a • - 

i 
-OO OOO »a aa 

».«aoo« »ao 

IS" -si 
OOO »a a*» -o 

•#«*■ a a - 
«a o a« 
••a PI «• 

«JO 909 

IkS 
::•••• 
-» ««■ 

..... KJ"" SSSJ5» 
-s ss«S- 

a 

a 

# 
a 

aa 

i I ! i 
l    I ! a 

II*— ?!|— 

S 5 5 • 
!       I    I       I a » 

a 

«•••• 

f I ! 2     i I ! 2 2 » I a 
i 

E-17 



V» 
3 

r « 
M r»     a 
•A n 
T — 
r «- 

a 
i 

9 

§ »• -» 

«via a a a o 
oo 

*»« o o a o 
OK 

MK 9o ao oo 

OIA o o o o »a 

•> ai a a so 

«*• o o a a 

r r a a a a 

ee a a a a 
99 

»    * 

rot a a a a r r ooo o 
* a • -a a aa 

•i « 
• •-ooo 
»9 

r r a a a a 

*     l 

a 

• a 

*»    «a 
5   mf n 
9        -IM 
J        « 
W «A 

s 
-9 

# 
» 9 

«roooe a» 

«« o o o o 
9» 
4* 

tkoeso a» 3r 

9« 99 9 9 

:? 

«* 09 O O 

9» 

«« 999 9 

99 

«*oooo *oirooo »»oooo 
•^ 9 «• «• .4 ft. 

«NO 9 99 

► « o o oo 
»Mt 

o» »ooo 

"»•»OOO 
r » *» 

# * a o o o 
9 » 

k>90«9 

-« 
*5 »"" 

••999: 
9» 

«»OO 9 99 »•» r 9 99 
9*1 « 
#9 •» 

-r 9 9iA 9 ft» « *» 
*9 # 

99 9999 »9999 < 

•»9 
Zf9* *» « 99 9 -9 99 9 9 ** » 

«9        r 

9 
»9 il"" 99 999 9 ««9999 

99 
9*9 999 *999* 9 • •» « 

•«9 9 

5 
9 « 

i 

• 9 «-9990 5J.... 55< »•999 9 
• Ik 9 
>9 9 

999999 
99 « 
*9 * 
-•» 9 

i 
I I'M   HU   HU 

it        it        si        5 
MM    i III 

E-18 

^PW" &JMU—JU*— 



o 

3 

O     0     o 
m 
a to 

«0 

• o     o 
to Ul 
to 3 
3 to 

«■»       3       O 

f*      dl 

3       3       3 

a 
• o > — 
*i I». N to — 
3 to 

«4* o oo o 
to3 
N3 

«ooooo rr-aoo 3*30oo 

* — — 
■•■«0030 

*•• a 

o 
o * — 
3 

• O 3 OOO 

33 
o-oooo t^rr°° rooooo 
** «or» K 03 9 r 
2* *•- 330 

33 OO O 3 

to tt» 
to N to 

toto 8 OOO 
«HI 
33 

*3 C 33 3 
or o« to to 

o- <• <n OO 33 OO O O 

3 39O OO o *— to» «to *»• 
Ik N to.« *3 • toQ *«■» 

*» c • "■ 

s 
••3 
w« » to to - e   3 3 3 •# ,. — 3 to * O* r « w to W to. N. 83 toto * m* to «o iir 

- lb 

3 

« 3 • 
3 « JW 
■1 3 

£ " 8 to 4 #30000 3 to. 
4M to to tor r •» >:, 10 to s 3« to r 

— 3 <• #3 »•r 
» 3 • 3 

*"* MM ^ tfW 
#:" id 
V to* 

3 to* «•••• 3to 

» 
*3 :s to« 

#3 

33-0 OO #»*to to 
«O-to 

rto M« oo 
r«ON 
*3toO 

jj;;o<» 34oooa 

333 toOO 44009I 33 3 to 
toto 5 - 

3tooooo tzzz9*        ZZtt" •«•••• 55 iStoS 55z; 

t£ = »«o •••toOO 
to#to V 
3 3 mm 

9 to to 
*3 

»3 !i :«:"      555s-*       «"" 

OtoOOOO 

3 to? SS»**» 
3 to % -3 
• to to 9 

33 

3* 
33 

rrm*oo 
<to*33 toto to . 

• 3 3-OO 
toto 3 3 to «to- 

333 to)« 
»toto 3 
33«$ 

3*3-00 

s 2 I 
11 if   | II!   ill?   siif   5iif 

S 2 »to 

E-B 



o •* — »- 
I o 

»     o     - 
■o       *       - 4 e 

7 : • 
Ml       M 

3 

I 

O 

O 
«tir <• a o o QO oooo «to a O 99 14 9 9 9 9 

IN 
P9 

• 9 9*9 9 
UN »M 
4)9 » 

2« 

a > — 
*9* 

9« K 99 9 

* • 

»*9 • 99 9 

99 999 9 

99 999 9 

NO-eoo 

•0N009 
*N» « 

0400, 

•A 01 
«K 9« 9 9 

• 9 9N99 
*> 4 *i » 
99 9r 

r r t» M 9 a 
»«A * 
9- 

99 9999 •9 *9 I 
«► 9 

'•a 99, 
99 

-9KO 9 i 
99 - • rN 9*> 

-9 

*       S3 

-•9 99 9 
»9 r - 

Si 

i S 
• -9 
• »41 
• -9 

• 9 r — » 9 
• - 9 9 

••*•< ;?: 

SS**' 

«99999 
99 

99 

2: 

SSSS"" 

»9 99 9 1 
99 «•• 
N»f 

9<« - 9 « 
9*9« 
• 9 9« 

#N#N( 
• r * *» si5s#" ir li!£- 

9 

?X*Sr ***5«« 2;: 
9* 5;::" 

s m u 
: 

zss«*' 

11 i i   tin 
9 » « 

I 8 
9 

s?*:»« 99 9 99 9 
*9 

MM   | ii I 
i       5    I       I 

i ! ! 
9 

E-20 

ea&j W-n-Ai.,feu»«M, J.J- -JUimyii»!»   . mwi ■ 
*'.      i I 



*- * 

o 

i rj 
—     mm 
h.       «9 

*    *»3 
m     ^v 
mi       9 

? I 
•   «■«• 
«      mm 

la « 

Si       s • • s°° :»s 

o    TS       s s ; 
•        M*. * m w 

m m 
•w        *■ 
9 w 
4 

M 

!      5      JS°00°        JgOOOO        OMOOOO 

— — 
m m 
o 

a M-OOOO MMOOOO «*oooo 
*»- 44 K* Zm, 

^j jjjoooo :;oooo OJJOPOO 

«.? 5S««oo :;«ooo JJ-oooe 

*:     ::••••       ?:••••       *:•••• *J       « ** ** 

mt       **.:•••• **•••• «••••• 
:|       « ^ ^ 

j     ;:••••      *:••»•      $;•••• 

I 
«    »2      «•••*        ««••••       «*•••• 

1 
§   tj

fi!   ■ ■«1   ill! 
Ill        if        5     1        f 

£-21 

mmm^mmmmmmmmmmmmm 

«       3      O 

3 

MM o ooa 

M«ne o oo 
44 

NNfl 0< 

33 

22* •' 
44 

«4 

MMO • < 

M4 

82 ••1 
4 

22**#< 

tin 

M      3       3 

I 

io o a o o 

MWO OOO MO 39 O O 

Zm 2 

MO O C O O 

o 
I* 
M 

■fc 
4 

MM 
M 

-J.0.9I 
9 • 

• 4) 
4M 

i ! ! 
: 

* 
4 

9 

m 

1    I 

/I 



a 
a 

o 
"K a a a a 

u»a 

r a     Ji * > 
— r 
r M 

»A- aa a a ft • a a as 

3   °   ° 

«■• a o o o N Ol 
O - 
«it» 

-     a     * 
err 
r      »      - 

-o oo o o 
•MO» 

a 
a 

2 

ot« a a a a 

(OK 
OJOI 

r-aea a 
a ™ oi - o o O O 

I» 01 *- a aa a 

a» 
a* 

o»o, o aa a 
r o * 
NO» 

JJOOOO r»aaa a 

«ta 

S3 

JJ9009 
« a 
io a 

•?*a oo o 

aa 

*    l 

2«r »aa a 
a-« • 
MN 

a 
w ** 
a 

• a-a a aa 
*a 

r•aa a a 

»a 

*-o a a o 
• a 

aa a aa a 

5s 
-a o» a a a 
-»a » 

hi 
a 

*»tt 
W« 

a • a -»» a aa a rraaoa »**a a aa 
a* 

#•» a aa a e# r aa a 

* 
«a 

*** <*a 

a 
3* 
S3 

o» •* N N • 
«to* 

« JU 
«J m 

J • • • • 

« »a 

• 

NkOOlO 

»a S3 
2* aa aa 
aa 

a-a 9a a 

«a 

a» a a a a 
N« a 
MA 

• «*** • 

to -aaaaa 

»a it   " 
r a o a a a 

5: 
«a *ooa «•a * 
MM 

a* 

a 

r... SI'T 
*5    2 

?*aaaa 

* 

• if" 55  • 
««a 
73 

a» «* * « a 
a*» A a a* - t 

«I 

a 

a»»       a' 

Si     2 It    2 
a«« aaa 

S3 

in     S   i     ! 

** • 

I * * I     ! * H     * I ! 2 
i     ! *            - a 

m                   m            9 Z 1                   a            — • *                 «a « 

t-zz 

mmjmm,   I'UWMIIMIIII U i i 



- -J ■^ J\ r 3 >•» 
3 « r o r ** (v — »- fM ► a «•» N 

o 1  3 M a a • a • *** 
a • r 

o • 
4 
3 w 

3 - 
4 N 

4 J? J« 
<M .- -I 
* It* * 
ffc «. «i 

J1 > 3 
•M 4 » 
i/> M 4 
- /> • 
— f>« IM 

3 

w v 

"149933 --9993 
4 i« 

>» 3 3 9 3 r"» 3 3 3 3 
— <M 

Jit*  - 

J»a 
a r 
a i 
4 4 

IMW 
a M a 
49 <M 
J* > - 
a a 

i »• — 
3 
a 

«• 3 9 O 3 
*<M 

a - 3 9 3 3 »»9993 
KKk *<■* 9 9 -9 «3 a 3 r 3 

9 <■» IM       *» 
j»a a     «i 
«a *     4 
♦* a 

re 9 o 9 9 *a 99 a a *o 
• a 

aa 3 9 a 9 a* a 9 » 9 

*•*» 9     a 
•»aa    a 

9 

«Ml 

3 

3 - 3 
** » «I - « — 
* «3 
- at «»« 

fc 3 

4 * 
a^ 

a 
a 

499993 
— «M 

ZZ"Z9 
9«i r 
r a 

ra r 9 a 3 
M»» a     a 

■«9993 

a« 
44 

4*93*3 
MM 4 

r r a a»* 9 
>•* 9      * 
■ at    a • a -    » 
«a        * 

a 

a*» a 9*» 9 
«* -s      9 «!:•:• • •* a     r 4»m    r a        *» • ••    • a-    * 

*» £      9 
*«•      <M 

lf!.909 
M -       » 
a *» 

54MJ1 

M 
a 

in 
»*a> »<a o 

r -     IM 

»SS*»« 
r a 

aa 3 9 9 3 

4»» 
IM* 

a* a     a * 

»•?£»*» 

i a a » a 9 

a*»        r 
<M* 

2-« 9 89 
«M4I IM 

r r -    «• 

»"18-3 
'S"   X 

• 5JJ099 
«i*    a 

95490. 
a a    - 

O-M* 9 9 9 

5 a 

•** 9 9 4 3 
ata N     4 
9-4      4 

*> 9 "M      *; 
«to a    4 
•Ma r     *» 

* » •» o a a 
%4 a     IM 
•Mr r     a 
»»a *    4 

: I ! ! 
4 
a 

: IS f     1 If I     ; H 3 

t-ix 

aa    a 
mm    M 

a 

9-;or9 

a«»   » 

• 

a** *> a a a 
■~+> r m 
m A     4 
9 9      •» a a     «• 

»e'SrVS0 

a a    « 
1 

, i I ! :      *          1 
*      •          1 

[                                  s 



4 
3 
4 

i 

lit 'S 

o 
3 

14 4 so o 
• M n 
»4 N 

-•» r e r o 
r » r 

• O 
• m 
«        N 

4 «ft r o o o 
<*<• 4 

444      M 

01       I« 
4       *. 
—      M 

«4 OO OO 
4M 4 

M 
M 
o 

M»i*ooa »oooo< 

4p- a» o 

- 4 M 
O - •> j r * 
t» - M 

-M oo e o 

or QOOo 
• 4 M 

w 
4 
4 

«4 * a *» o 

O» 4       - 
M4MO OO 
«K 4 

OO 
4M 

M a«*o £MM04O 
MM        I« 
r 4 

• • o 
• ••4 • w« • » Ik o «a to ► 

«4 *»t* M % <• 4M K 
Ik »» 4 

4 
4 si 
4 «*w 
J 4 

s 4 
4 

W M» • 4 M * • •4 4 • 
9 »4 4 

• N« • MM 

it «- 

o»* *« o r o 
4*« r     M 
4» 4     r 

•»••49 • •* #      M 
MM fk      • 

•04040 4f«i      » 
♦ 4       4 

• O    ** 

O4»0»l 
4 *»      4 
* M      - 

OM4 O» I 
MM      v 
MM      m 

84O OM( 
MM        V 

M 4 
O M 

44 ••.( 

>4«000 4*44« 

• 4 

44 MOM O 
M O 
M4 M 

tiff        J58«: 
MM*      M M4 < 

:s *HT      s«5'5 

Ik 

J«V «?•£- ! 

r 
4 

•«•r i* 4M      - MM      M 

MO 
M % »4       m 

••»•«< "ii »sr 
4M 

,So,#?Ä 
M 4       M 

MO 
M % 

miv-*u    'n*mm    mtvv    "j's* 

2 

I 
s !! 3 

#    o 

! i!|     si!? !   i!  I 
i     i 

= If ! 

E-24 



o        t o 

9 

N        »       O 
O        •»        O 

4 

-     ►      O s : s s : ! 
r     N     + 
1   «   5 

N M 4 
2 • ° O * -* 
M N O 
* W - 

« o 
»MM oeo 
MMr 

• «SOOO fiin«00 

•** o-oo 
-i» * r a o 

«4 » 

* « * 

2 

l-OOO O 

— * 

Of» a »oo 
«i» • o •>• too a 

a- i0 

» .•«• or a 
► o r««    *► 
.v »ON      - >»oo r 

»«•o •» 

«»•«»oo 
ft» •> fc M 

o« «•« 
Of» HI 
oo «* 

« « 
»» 
o 

• o 

: is 
s Si 

i 
A 
«o 

13 

• OM-OOO 
■» or*«    o 
,* to«    » 

»*      » 5: t 

:!     -53 5 
t       •- " 

ss"" 

4 •«■•»• -O • •OO 

St • ••• 

»»<*• »O 

Z*UZ 

oo * «IS »•*«•«* 
• ••**• 

»«<•»• 
:**:: 

sä»;:« 

««« 0»O 
»ri»i»i 
o« « • 

o* o -*o 
• » r •*» 

•»«ON9 
HI      « 

o« 4    o 
• <• O      «I o- **     - 

22325« 

Z7tZt9 t2ZmZm I 

:!     *:s"!'       IS"'"*       5*33r       M838-       3s:s>- 
•S 38   8 — 2:333 "8""" JSS~t 

4 
? 

- 

t 

^o •**•*• *»•••• 

3l   8 -* •§«= 

8 
3     .3        •«•3» SS'*-- «S35S» s   *s       is 8        2- -5|i« 
i 
3        :IH     |l!|     ,|J] 
ill     i   i     i   !     i 

E-2S 

»•» *•*• 
Zttll 

2Jss 
OO* 

I'M  i,sj 
3 S       3 ! 

■v'W'^R". J .-; f 



• j 
o« — •» 

J» 1 o 
•t *•- • <* *> 
3 lb < 
K 
O 

1 o »• — 
w *.x »- * » 
a 

s * * 
(»Ik 

r 

-•latBo 

a-a «oo 
-aa 
a« * 

aao-a» 

<•* a 

»*• ««too 
oa a - 
a* * 

* - r« r oo 

O *• «« # * « 
O        *       * 

<#<* #* f* o O 
O — — 
Hi*  - 

ON«» oe • •» a m 
• r «A a* * "" 

or ^-*o 
O * H. o - • ««*- 

*•• r « r o 
*.— -  a* A 

ag o 9 o a 

oo oa o o 

oc oo oa 

£      * * 

•    « 

5 
a 

MC 

5 

a M* a « * e »a -K<OW o* a a ao 
«?o aa •»»4-S9 

•*(••» 
aa a a a a 

a*» 

si 
|    s 
1     8 

-a 
»a 
••a> 
MM* 

:5     "psr       Hi=s* * 9* Q 

:t     flfT       H!"# 

• a a-»» a_ f ??*•• aiMa a• 

a» a a« 

"•««ai 

*a *2«0 aacaa a 
ar a    a 

•► «■> a • a a» a •*# >#•    » 

a* - • *. »» a #Ä 

o a a    ? • 

«•a «• 
«a a 

• a 232Sa* 222S2* «l»f< 
a • m *• 

IPi* »5       •*?*«• »:sts*       Sf?2"        tts;S29        ••••*• 
!!«• 

I 
a 

»5 «a-*» 22»-      »IJ5-.      .||H. 

2 
m 

t 
»«I    i*U    HI!    ill! s|i«       ill       ill!    t I 1 | 

aa SS 12 * i Z 
a 

« a 

<m 
a a » « 

f-» 

A I 



* * 

9 

» 
• 3 

«a 
si 
• 9 

m 

« m 

o 933333 

933939 

» 933333 

333939 

» 893999 

• 3 9 9 9 9 9 

3 3 9 99 9 

9 

mt 9 9 9 9 9 9 

> * 

; I ! i 
i I   - 

9      9 

333                          *      3       3 Jl-^3 ««.-»» 
4 »*      -      3 «      *       • 
« 9*3 •>       ►      M 
•n 4        *t       «• —        f*        **> 
• -» 

999993                     003399 -r43•3 4939-3 — *• 3fi -      M «•»»           - 
©# »*            - 9JI             « 
•I- - M 

939939                     »«9999 "» r - 9 • 9 - • 3 O -» 3 
a. --9        - 99         a 

339993                     «09099 9»»9"9 - » 9 3 •> 3 
**• Ik» M  9 • #>    — 
99 M9    M M9    9 
MM —M     — 

993999        399999 * r * 9 3 3 •> • 9 a •> 3 
»r 9» «     9 3-        - 
fs —   - is   2 

.«a...       :••»»• :::•:• :;••:» 
?s *- * *«    2 

999.9«             I*-'" fZJTT* SZfZ* 

99999.                    9*999. . » M . *» . •#•••9*9 
5j 52 : -5M : 

••..•»       ig«..» »ft»-» •:*•;• 

999999                   999999 999*99 •9 *9• 9 
t 9« it t 
• M 

»...9.                   ••9.9. I»MII 99-999 

s f ! I     8 I I 3 ;!!!     5 I ! ! 
:        ;     s        ! :        I     s : 

E-*7 

J 

J„f   ,- 



P » o 

0        •> 

o 

o 

O • N •> • - 
M r o « * < 
*» M M 

«* M o » e *•— •>    * 
• o m    » 
• r M      «ft 
4P *» 

**      O       *> 
» o 

o 
• r 

-    o    o 
ftp 

£      »      • 

r.oooo 
MM 
0* 

»K9003 M. 900 O 

ttt 

o 
9 

O 

*• M o» o 
M* *>    «• 
0*» •        4 M« •» 

*»0 - 

-r.oo« 

0 00-ooo 
<*. M     ■. 
«I» M» • 
»o        r 

«» 000 e 
r r 

• ••o 
«M IN 

• ••* 
11: 

Hi 

«3 
r 

•»0 

• Ml 

0 

i 

• 0 * 0 -o 
*»« o     » 

T 0        <• 

**• • 00 0 
•w • ♦       % 
00 M    r 
0M 0     r 

SM*        5 
MM       * 
• M       V 

«M       M 

»»0O00I 
00       r 
00 M 
«0 «t 

»•••8 IS 
-0 

-S     I 

00 

00 

ivr   a 

MM 
00 

??•••* 

•••< :s 

00 MM«  O 
00 M H 

0*•••• • 
MM»M t 

0M > , 

«0 « 
• 0        M 

.|..|.      jj....      „, ?*5I 0 « 

*:     •5**s*      •:••:?•      ,$•••• tr 
ft« •» M 

s   :t     fl|j-      -i—55      KM- 

i 

.!"I i11! ffl! Ill       I    !       II 
E-a 

« 0 
1 I 

0 • ■» 0 i 
0M0* 



**■ 

*■     +     a 

« ^ 
a h < 
K 
a 

IM 4-eopo 
i o «• « » — *•»■# *» 

w lb V r r *» « •» 
«a 

a mutt* ae a 
a <•» a *»«• «<• « 

WX r » 
a 

a - r 

rM MOOa 

IM o a 

N 

• ««Boo      -*»aooo 

r  3  O » 

94 a a aa 
a» 

Maoeao      -KOOOO 

4       3       3 
a 

a « a a a a mm 
aa r r 

**■ a a o o 
•in« 

*  * 

o»reeo 
• 91 

aaaooo 

9« 
«*seoo M« a a aa ONOOOO 

aa r r 

4 
IM 

a 

IS 

* 
a    -a 

: 55 
;  Si * -a 
« aw 
«i <■ 
w « 

f  s 
• ww 

it 

lb X 

MM 4^PO 
f« •  - 
MM * 

« MM «.MOO »•* m» •> * 
M. S -•* M - 

a Mr 

mm 
raa o JO 

a«S«9a M?**9* 
Mm - 
MM 

•»» OM 

fcs 
a» M M 

•«»419 
M M -I 
r 

OMMMOm 
555 

M?8" 

«•r «• 
M 

s- 

m-oo. 
*M 

«•iC« 

joaaa 

,.„.. 

«•> a o a a 
9» 
M«J 

mo o ooo 
4» 

aaaaaa 
»M 

roooo. 
«4 

M«. oooo 

o a 

• •» tan 

■*■» ae a a 

s? 

ooao a a n 

*«>ooo 
MO 

Mooaoo 

Hi 

Mroo.O 

-• 

I ■ ■ I   i11!   MM -■■■ -1 t«i 

4 

«SHOO XU. 



3 « 
- K 
I  O 

* 
a 

o * — 

3 
3 ^ — 
2 

'4        9«A (S3 
JO       «« * 

— KM M 
JtJt 

J 

>    # 

SI3333 
r r 

-r 
■ r 

on r 33 

3"» m 3 X — *■ »» * « C* x »»» «n 9 r m 

«•» a a o a 
3 » «4 

•••1 
*$9> 

JtO 
I* 

■"*— a« On N 
«h W f» 
r * 

* « 

a 
««3333 
r m 

• » 
a «3 
y I-« 
-• «a> 
W »3 

J : • * 

9 «* 

ii 

4 

* 

j*» - o a a 
r * 

•II909 

M*aa3 !»a 

*•    a» 
•"»    a* 
£*•     r« 

f* -r *a 
A« -N « 
^a »<* « 
— * «UK » 

S5 • 2 

**a -- -*o 
2* «*• « 
IZ Z* 1 
«•a - -* 

3 

2-Saaa 
*2   «2   ** 
a«    «•    a 

5   *     * 

*2     :*?••• IS « r 

5   »2     *;•:•'• 
5     *5        22* 

a*     «r     *«• 
£*    •»    •*- 

l 8 « r 
: 

s i 
a    a 

ü i 
a r 
a 

i   !   ! 
a 

a 

E-30 



a 
3 

o 
i o 

* m 
Ik-N 

o 

r<* a a o o 
MM O O O O 

re a e o a •••••• 
MM a a a o 

••99O0 • • • • • • 
KK oo o a 

«IPooo • • • • • • 
ooo ooo 

• ••••• 
*» a * 3 o o 

MM OOO 3 • ••••• 
MM OO o O 

Ml 

« 
a. 

•; 

MO oooe 
• • • • • • 
MM ooo e 

N*O oo o • ••••• 
ooo ooo 

r— *. m o O • ••••• 
MO «(COO 

M«S o a o o • ••••• 
MA* O O O O 

V; 

i 

j 

.1 rro Ooo 
• • ■ • • • 

MM a o o o 
MO ooo o • ••••• 
MM o oa o 

MM-O oo r»» »>«oO MM OO O O •   ••••• 
MM o o o o 

• • rr o ooo • M oooo » ** •••••• •••••• 
H. • • 

MM O OO O MMOOOO 
IS »» * « *> 

IM 
« * - 
WO «I , 
»WS P» wwO OOO • M ooo o 
- o P-  » • ••••• • ••••• *. • — M. X MM O OO O MM OOOO 
«•* J * 
55ri • 
W«. z 
Mfc 
J3I ** - 

S^ « r M o o o o MM OOOO *•» •••••• • ••••• 
to. V 

• 
MMOOOO MMOOOO 

* -* 
-oo 
Ml « O 
^"* 1« 

4 Mr oooo *M o oo o •»• •••••• • »•••• 
(k X MMoaoo MM OOOO 

IP 

-MMO OO 

•  ••••• 
oooooo 

• •••»• 
oooooo *OM-OO 

M-ooo o • ••••• 
MMOOOO 

M- OOO O • ••••• 
MMOOOO 

M-OOOO 

M-OOOO 

i 

<A 
4 

3 

r • » »ro ooo MMOOOO 

«Moooo "•MOOOO 

-M Jooo 
OMoooo 

MMOOOO 

, Si 
M 

5 

M» ooo o • ••••• 
-MOOOO 

»MM» OO 

IOOOOO 
»•oooo 

! l s !     I I » I     ! I I f    HI!     I I I 2 
! ! i ! 

m » 

E-31 

Ä1 



I«»  9 

-  O 

O 

o »  - 

o 
i a 

*■ — 

«40000 • • • • • • 
oo o oo o 

o o a a o o • ••••• 
--ooo o 

r roooo 
• ••••• 
ooo ooo 

440 OOO • ••••• 
NNOOOO 

oo o o o a • • • • 
- —O OO O 

3 
» » 

a 
9 

44 o o o o • ••••• 
oo o oo o 

o o o o o o • • • • • • 
mm  O OO O 

rr oo oo • ••••• 
oooo oo 

«40000 • • • • • • 
NNO OO O 

»» o OO o • ••••• 
oo ooo o 

44O OO O • • • • • • 
oo o oo o 

oo ooo o 
• ••••• 
--ooo o 

r r o o o o • ••••• 
oooo oo 

440000 • ••••• 
NNOOOO 

»»oooo 
ooo ooo 

4« O O O O • ••••• 
oo o oo o 

oo o o o o 
• •••■• 

--ooo o 
rroooo • ••••• 
oooooo 

44 O OO O • ••••• 
NNOOOO 

»»ooo© • ••••• 
oo o oo o 

w 

i 

MO * 
»W 9 
m        O *> • — 
Km 

~9 * 
4o — 

u 
-4 « 
—  4 

-S* 
w« o 
•*; 
4« 

4 *•* 
4 

»» 
O 

440 o e» o • • • • • • 
oo o oo a 

440 ooo •••••• 
ooo oo o 

oo ooo o 
• ••••• 
• •ooo o 

o-oooo • ••••• 
"OOOO 

o-ooo o • ••••• 
••«oooo 

rroeeo • ••••• 
OOOO oo 

rroooo •••••• 
oooooo 

rroooo 
oooooo 

*#-oeo • ••••• 
NNOOOO 

«I4NOOO • ••••• 
NNOOOO 

**4N0OO • ••••• 
NNOOOO 

»»OOOO • ••••• 
oooooo 

•»OOOO • ••••• 
»OOOO o 

9» oo-o 

»p» 
440 OO O • ••••• 
oooooo 

»••ooo« »»OOOO • ••••• 
oooooo 

N4NOOO 
• « • • t • 
NNOOOO 

-000»0 
*«oorm 

»» oooooo • ••••• 
oooooo 

4-0000 • •••** • • • ♦ • t 
oooooo -NOOOO 

-»OOOO 
• ••••# 
oooooo 

m * 

N »» 
*N 

»40000 
• • • • c » 
oooooo 

NOOOOO •••••• 
o-ooo o 

N»OOOO • ••••« 
oooooo 

4»«000 • ••••• 
-NO ooo 

oooooo 

J 

: S o 

Mil « I ! 2 
I     ! MM 

» 
c 

MM 
i       I 

MM 
m 
m 

£-32 

/ 

.    vi J 



mtm 
i e 

•     •     • 
01      o     o 
4 

•      •     • 
K        O 

a 

o 

a 
o 

4 
9 

%  • 

I 

a 

o *> — 
or oQO a • • • • • • 
44o eeo 

4* eoe a •••••• 
*»ooo o 

»4 4009 •  ••••» 
OM-o oe 

OlA "I o o o • • • • • • 
M«— oeo 

oo o o a o •••••• 
oo o o a o 

4 

X 

p   * 

s rr o ooo •••••• 
r« o ooo 

«r ooo o • ••••• 
MMOOOO 

OA4-OQ 

«in -O oo 

-r r«ee • • • • • • 
MM -o oo 

oo o o o a • ••••• 
oo oo o o 

lb v 

oro ooo •••••• 
•I40B00 

MMOOOO • ••••• 
MM OOO O 

•  ••••• 
OM-OOO 

• ••••• 
MM- OO o 

oo o o o o • ••••• 
oo ooo o 

« 
4 »» 
(*» 

=   5»- S  it* 
4     J3 * 

0 4>o ooo • ••••• 
MO OOO 

44 O OOO • •••«• 
040 OOO 

• o ooo o • ••••• 
»«oooo 

440000 • ••••• 
»«oooo 

»»•»•oo • ••••• 
• -«oo 

• «•••• 
o- «oo 

04 r M a o • ••••• 
MM-OOO 

oooooo • ••••• 
oo oo o o 

oooooo 
• • • • • t 
oooooo a 

»4 m 
-  4 
»4- 

: -it 

»» 
*4 
4 

MOOOO • ••••• 
HOOOO 

«*»r o ooo •••••• 
»4 O OOO 

OOOOOO • ••••• 
M40000 

•«oooo • ••••• 
M40000 

»o»ooo 
• • • *4» * 
o — «io 

• OM 400 • ••••• 
•--•oo 

r-oMoo • *«••• 

ooooo o • •*••• 
oooooo 

•ooooo • »•••• 
ooooo a 

*r 

rMOOOO • !•••• 
44OO0O 

• ••••• 
M40000 

40«. 400 •••••• OM 4 MOO 
• • t • • • 
-M--o a 

•ooooo • ••••• 
•••ooo 

o 

*roooo • ••*•• 
440OO« 

•MOOOO 
• •■••• 

MM a »oo 
roM40o •••••• •MOMOO • ••••• 

OM-.-© a 
••OOOO • ••«•• 

s 
4 
M 
0 

I 
2 

i 

M 
»4 

•s 

11 

MOOOO • ••••• 
fOOOO 

MM 
t 

e#aooo • ••••• 
•MOO«« 

tin 
i     i 

M0M400 • ••••• o---o« 

i       5 

r-*M,aa • ••••• 
OM--00 

1 
t 

oooooo 
• ••••• 
oooooo 

ill    ; I ! I 

E-33 

BB JLL 



0 « 
1 o 

a a 
o 

s 
o 

a 
o 

a 
t 

w 
O *• — 

I*. N 
-M o oo o 

ae a a o a • • • • • • 
no ace a 

M r M a o a 
«* * a o a a 

•»• a a a «a • • • • • • 
ao a a a a 

«AM • a a a • ••••• 
«m-o a a 

»   » 

a 
e » — 
a r 

► o-ae a •••••• 
-"a oa o 

oo a a a a 
• • • • i • 
oo ooo o 

M r M a a a 
"«00 oo 

*>• a oo o •••••• 
oao oo o 

r a r M o o • ••••• 

rr-ooo • ••••• 
--o ooo 

oo ooo o • ••••• 
oooeo o 

M r n a o O • ••••• 
MMOO OO 

• ro oo e •••••• 
ooooe o 

rh04oe • ••••• 
*»r M ao o 

*r - a o a • • • • • • 
--a ooo 

oo oo o o • ••••• 
oo oo o o 

«* r H o o a • ••••• 
W«*©0 OO 

«oo oo o • ••••* 
ooo oo o 

MM-OOO •  ••••• 
*» r h» — o a 

• *■ • M • 
WO til • • »w c 
-    e M •»-ooo 

• •  •  •  •  t w 
M 

-- o a o a 
w SS-1 • 

J9S « 
rf «M« 1 s« <• »»-ooo • *•••• 

—      4 
lb > 

4 •-0908 
»« J • 
=H 
Jki 
0« • « *•* # »»-•OP 

o *»r • ••••* 
*5 ••ooo« 

OO OOO o •  ••••• 
oo o o o o 

oo ooo o • ••••• 

oooooo 
oo oo ae 

nrN e o o 
MMO OOO 

Mtmeoo •••••• 
* M e o e a 

«xr f« ooo 

• •o oa o • •*••• 
ooo o e o 

ao a oo o •••••• 
ooooo o 

oooooo • •  •  •  •   • 
oooooo 

m v M - o a 

or r r o o •  ••••• 

MA «* - o a 

W 

a 

*-•> 
%■ ^ --©ooa 

orMOOO oooooo • ••••• 
oo o oo o MM M — a a 

:? - * o a a o 
OOO 09 0 • ••*•• 
oo o oo a 

o 
M 
M 

OOOOOO «MM MOO • • •   •  • • 
- »? o o a e» 

*«o aa o • ••••• 
oo a oo o 

*«••»« 

i 
« 
o il ! » 

» « 

! 1 I II I    s ! i | i i * *     <*     m 
9 

e 

E-34 

Jr.-"T-r" ■ 



3 « 

« 

3 

a 

o 
i 

Ul 

a 
■» «• 

in «A O O O Q 
• • • ♦ • • 
*« o o o o 

• o ooe e 
o-ooo o 

« • o © w» a 
• ••••# 
oeo e o a 

• •o o oo 
• ••••• 
eee e oo 

• o a o o o • ••••• 
«to oo o o 

o 
l*X 
o 

««4 o o o o • ••••• 
4«a oo o 

oo ooo o • ••••• 
--ooo o 

•«moo o o •••••• 
oooo o o 

• •oooo • ••••• 
ooo ooo 

• o oooo 
• • • • t • 
*»o oooo 

»»• 
t*. x 

r« OOOO • • • • • • 
««oooo 

o» oooo • ••••• 
-ooooo 

«mo ooo • ••••• 
oooo oo 

«OOOOO 
a • • • • • 
OOO OOO 

• o oooo • • • • 
«to oooo 

r«seoa 
• • • • « • 
««oooo 

eiooee 
•••••• 
-o ooo o 

«•oooo 
• • • * t • 
ooo ooo 

••oooo 
oo« ooo 

• o oooo • ••••• 
«to oooo 

• • • ••» - 
• WO • 

I    2W3 
w *• •<- 
-   4»> J 
» ** J 
■   IO- 
• w%, « • -%. 
4 J9 B 
a <«•- 
w      - 

§    «*• 
• -4 « • - • 
• »• j 
• S -i 
• -«oo 
• • - o 

a« 
•»• 
& 
o 

r* OOOO • •••*• 
••oooo 

••oooo • ••••• 
««oooo 

«••oooo • ••••• 
«••O OO 

o» oo o o 
• • • • t • 
-ooooo 

••oooo • ••••• 
oooooo 

oooooo 
• •••*• 
-ooooo 

««oooo • ••••• 
oooooo 

««oooo • ••••• 
oooooo 

««oooo • «•••• 
oooooo 

••oooo • <•••• 
oooooo 

»•oooo • ••••• 
oooooo 

«ooooo • ••••• 
oooooo 

• o oooo • ••••• 
•ooooo 

«••oooo • ••••• 
•ooooo 

• ««oooo • ••••• 
• ••oooo 

#*. o o o o • ••••• 
•«oooo 

oooooo 
<•- oooo 

««oooo • ••••• 
oooooo 

• •o ooo 
• « • r • • 
oooaoo 

•»oooo • • • « • • 
••oooo 

** 
o « o o o o • •«««* oooooo 

-*»o ooo 
•«oooo • ••••• 
oooooo oooooo 

••oooo 

• 
m 
m 
• 

I 
« 

«•      •• 3 •» •>     * • • 
tt.s     r« o 

ooo • • • 
oo o 

©•oooo 
•ooooo 

*•* o o oo 
t • • • * • 
oooooo 

© • 4 3 O O • ••••• 
ooooo « 

«•839« • ••••• 
M9999 

I IS]    ||"I.|    i ill 
3 
9 e 

i ! i 2 
t     '. 
if c 

llil 
!       I 

E-35 

^^KRft",lJll !3P XL 



n    a    a 

o • 
— »" 
1 o 

• 

•          •          • 
o    a    o 
a 

• •      • 
• an 
a            N 

•     •     • 
■•»an 

♦      »     • 
a    a    a O      4      - 

r 

4 
3 
4 4 

a 
• 

»» 
< 

o > — 
IfcN 

• a oooo • ••••• 
44 o o o o nn 

-r aa a a • • • • • • 
«a aaa a 
oo 

M «■ a a a a • • • • • • 
--a aaa 

-no oo a • • • • • • 
44 o ooo 

*-no o o 
*• oo o o 

V* 

4 

o a »> — 
ONo oeo •••••• 
*-* a o o o mm 

•- • aa a a • • • • • • 
*.« aaa a 
oo 

•< r a a aa • • • • • • 
--a aoo 

-WOooo 
• •  •   • t • 
«O OOO 

r•ooo o 
• • • • • i 
K*oo o o 

* o 

» •NSOOO »n OOO O 
»• ■» • ••••• • •*••• 
M» X «4 o o o a «» mm •It«» 

••-oo oa 
M-OOOO MO OOOo • •  • •  •   • 

»*oooo 

lb 
►>•• 

• » 
• wo » 

W IB     •«• 

S   2t» 
3   ill 

• —    « 
:  -•! 
• -i-O 

4« 

I 

OOO OOO 

ooo ooo nn 

«•••• 

oo 

• • *o oo 

IOOO »  • •   • 
IOOO 

22' 

»•»•ooo 

5S#t 

--a aee 

••.••• 

*•*• OOO o • ••••• 

a 
4M 

m 

r >» » % v 
•••••• »•» oooo 

'-•••• • ••••• 

»5        ??«** -*0000 • ••••• 
ooooao MH"I 

• ••••* 
on-eoo 

5       ** 
«•cm 

o W«*" 
0*00-0 o-oooo ••*» « -oo • ••••• »»«-ooo 

* 
1 
i     «HI   Mil   ii!f   2i!|   , H| 

E-36 

ÄJL 



o« 
«•N 
i a 

•     m     —- 
so« 
M       N       - 

N - 1* a * « • • « 
r 

o 
i 

w 

% •■ 

o 
*» — 

r 

N«I o QU o 
--o ooo 

••» - O O O CJ • •   •  • •   • 
re ooo O 

• •OOOO •  •  •   •   •   • 
oeoe oo 

— O O O O • • « • • • 
NNO OO O 

••-ooo 
• •*o oo 
wr -4l 

ft. 

^ 

NNOOOO • •   •   •   •   • 
--o ooo 

N - o o o o • »•••• 
reooo o 

• •oo oo • *•••• 
oooo oo 

»wo o-o • • • • * • «wo o u o 
«"»- • o - o • •••#• 

t> NNOOOO or cooo 
N* • ••••• •••••• 
N-x • «•OOOO or ooe o e «■»— re 

• •OO oo • ••••• 
oooeoo 

«NOOffO • • •   •  •  • 
«NO ooo 

»•rooo •••••• 
Ne re•O 

• • NN O OO O NO ooo o »» »*> • ••••• •■•••• 
lb *fcN o-oooo rrOOOO • we 

N». • 
B • 
N 
W 

WO w 
»V * K r N o o o> o -OONO o —    o N* •••••• • ••••» 

I» N • — WN o-o ooo 
•!   -# mm *N -» N 

n. 25. • 
w Wf> 0 
•A -*. « •<*- 

ll • NNrooo NW-OOO NO •••••• • •••*• 

*«3 • 
r-oooo 

— 
"•£ wfi 

ii 
's 

rNNON o • •>•••• 
--NONO 

NNWOOO • ••••• 

• •oo oo 
• » I   •  • • 
oooooo 

«•oooo • ■ • •   • • 
••oooo 

r«oo-o •••••• 

«••MONO • ••••• 
OOOOOO 

NNO O OO • •••#• 
-NO ooo 

»NOooo 
V    •     •     •     •     • 

ONO o -o 

•W-OWO 
o*oo-o 

WW* O • O • *•••• 
9N00-0 

NN -ON O • •••«• 
• w e o«o or N    w 

• N-o o o 
• • • • t » 
»• r o < 
if *     i 

rooooo 
••roeo 
Ne •    r 

NOOONO • -     — 

o 

« 
V» 

5 

r 
NO 

*r 

ONOOOO •••••• o«-o*o •«ro-o •••••• 
oooooo 

o^oo«o 
ON-O-O 

•••ON• • ••••• 
oweo-o 
or    » 

«N-oro 
• • * • t • 
O-N o-o •5o#f# 

»or ooo 
»•••oo 

•   9    •    i    •    • 
ONN OOO 

OOWNOO • ••••• 
O-WOO • 
N.      * 

« 
I 
t 

; — 
o 

ON O III • • • • • 

. 11 • 

MM« •-•••• 
»«rooo • • • •  • * 
IOQOOO 

ONNooo • •••*• 
ONNOOO 

•oooo« • »•••• 
• •r-r o 

r m    r 

* - 
r     • 

i!3    «Hi 
8      : S s     s        s 

sl!3     : i ! 

E-37 

Li i 



«A • «ft O 

9 

O 

o 

o 

I 

Hi 
O 

tat N 

O 

v^ 

■•<• »4O0 • •   •   •   •   • 
••»» e so o 

«*-ooo 

-■* *• o + o • ••••• 
r* «oo o 

o- looe 
MA ooo o 

*-«P*o •••••• 
-*« ooo o 

«<-*o*>o • ••••• 
o« ooo o 

»«KO oo 
Nr.QQg 

• «• r o o o 
-r4o OO 

or roo'o 

"»»••OOO • ••••• 
"««■l o © o o 

r » ** o -» o • *•••• 
•ill o o o a 

• •> r o «o • ••••• 
MM O O O O 

nm o o o o 
• »  • • •  t 

— r o o - o 
NM O O O O 

• ■> OO A o • •   •  •  •   • 
-** o o o o 

* * 

•   t 

M 
M 

* 
WO o 
2Wo *• • •» 
f *- ^ 

At" 
«ia a 
«o - 

• * 

=!| 
• « «« 
•*w 

lb V 

to, % 
4 

: 

Nfc H O - O 

*** o* o 

— oooo •••••• 
8" OOO O 

••OOOO 
OA-ooe 

O- - 9<• O • *•••• • *•-••• 

o«*ooo • ••••• 
or«o OO 

o#*to OO • ••••• 
O r «o OO 

«MBOB 

••*» o o - a 

M«««e 

«■•oo-o •••••• 
o-»oo -o 

-O-OfO 
•»«ooo 

«r O O • O 
-**» O O O O 

r»-© r o 
u 4 ö o - a 

«•# * o « o • ••*•• 
«*<* e a - a 

*»* r o o a •••••• 
ON SONS 

»; 
*5 

•-*•*• • • • • • • 
*r «oöä «»"•81 

9409«9 •  ••••• 
•«•••9 

• •  • • •  • 
o«-ooo 

► * «ooo 
► r «ooo 

oo*e*o •••••• 
•»•oo» 

£■•• •••••• *s       •»«••• 
• O «•»<*< • • • • • •*«•••< 

•«or«* 
or «ooo 

• •• »•«( 
o4«ooi 

a#<« 3 ^ a 
• • • • * ■ 
• «••«•oo 

I 
| II]    | I ! !     t t 2 |    i fI|     - | i 2 

E-3» 

iLL. 



0 « 
1 o 

•       •       • 
a 

*»    *    » •       •      • 9 

3 

I 

W 

a 

o 
>■ — 

e* <M 9 o o 

• *«••• 
-01 o o-o 

99 OOO O • •   •  •  •   • 
-- OOO o 

--©ooo 

o« *n » o a 
r — P. M oo 

»Of» o oo 

««o «ao 
"» * OOO 

"«I o OOO • ••••• 
rh^ooo 

• *» «eao 
• *  s • •  • 

Mm O O O O 
m •* -• 

-^ »OO o • ••••• 
-:-ooo 

«V 

«•«to ooo • ••••• 
--o ooo 

o««»«a «oooi* o 

wo * 

-    f *. -I 
'-»      « 1 m 
* <**. t «      -% 
«     J»I 
J       4M m 

1   :I 
: :is 
• *i-0 

mm 

"I 

4 

OO M OOO 

##rono 

•##}«• 

«ooooo • • • • • • 
o-OOOO 

•««••i 

--••oo 

--oooo 

*•*•;»• 

• «•#    • 

*»•<•»• 

• •••»• 

• •*••• 
oo«« o-o 

««*> ~-o 

•»*• o o r a 

•§ ■« *    — 

* * « 

§£ 

--oooo 
•3S-! 

§«2 
»o»*»-o o» •» » -» o 

o 

t 

0# O 9 «O 
l-OOOO • ••••• 

•us*m »*o «•• 

,jHJ   fill   (Mf   ;M|   j.ij 

E-39 

/• i 



e <■ 

i e 
« - <• a  *  r 

r  *  o ^   •   • 
Or« 

4*4 *   •   • a o o • • • 
o o o 

3 
I 

N«OOOO 
• »** OO 
• »•♦•• 
O«MOO0 

»44OO0 • ••••• OO 0000 
• • • ♦ • • 

• # 

*! 

*^«-OB 

*<**-oo 

"•*• • • • • 

* 
ik • mm • • < 
M -a • 

MO * 
« ^1 
m •»   • •• **«"» 
tb Hi • 
* «*.« # « j* at 
J 

i * 
f. * *»•» «#« * V 

•    m # *f -» • 
:!l 
S3 
"1* # 

1 *>• 

»-I ». #• r 9 • **••• 

«•*»*> 

••#*»#« ••**•* 
-^•r« 

«« •» - - e 

««•••• 

• •••»• 

• ••••» 

•*•»•• 

• *•••• 

• *•••* 

* 

#*# ft*»» • ••••9« 

•:i;*» *--«•• •*»*•• i««* 
•«*•• » 

•••• • • • s 
• ••• 

at 

s 

• 

I 

l»      • ••••• 

I««? 

•«•••• 

a» «> 
s ; 

***-•• 

!! ! 

•••»»» 
;•••••••; 

!,!i l»'l 
E-tt 

/« J . 



•  • • 
aaa 

a    a    o •     •     • 
4    a    a 

•     •     • •     •     • 
»    *»    » 

i « 

• a 

s 

aaa aaa • • • • • • 
aa a aa a 

aa aaa a • ••••» 
aa aa a a 

«•«••a OS 
##8ooa 

ar a a* a •••••• 
--a aa a 

«r aa «a • ••••• 
r « aa- a 

* 

»    i *8 
aaa aa a 

aa aooo 

«•*•• I'oas« 
t» #■ a o <i 9 • ••••• 
i4aoi9 

«r • -Me» 4 «c a a 4 a 

3 

sis 

I u 
2 it« 
3 «5 
i t: 
: :i| 

IT 
■I 

*; 
aaa aaa 

% aaa aa* »a •   *   *   •   •   c 
*►* •••§•• 

» 
•••••• •••••• 

* IIIM zt* 

• f Ifll 

sr 

zv 

4ga«9« 

4>v «a « a 
a-*aaaa 

•••aaa 

•«•aaa 

»•-••• 

a * 

a »» 
•£•••• ««•••» 

aaaaaa 
aaaas» 

•••••• •««•••a 
»MMI l--iM 

mm •••111 • ••••• 
••aaa» 

••»••• •%•••• • • • • • ••«••< 

2 

I    2 
i ! ! 

a r I11!    I   «J    i ill    iHi 

1-41 



o* •       •       • it    a    o 
*     o     o 

r o • • 
-     o 

« 

o 
i 

• <■» 

• ••••• 
0*00*0 *• -    « 

•••••• 
a *- oo • o 

»o o o oo 
»•oo oo 

• »aooo • ••••• 
--oooo 

•*• «»o o o • ••••« 
or r O O O 
**s 

• r 

* 
»•«or o *•-    • •ooooo 

• t- o oo o *■• * o O O 

•   I 

•:r • ••••• •  ••••• 
O* r O O o 

* 
• • » »• 
Ik •i 

•*•> s 
a • « 

• to 
• • 

5"! 
• • f* 
• •»• • •» • ■» • V «• • •» «t J» 
h- II £ • 

8 
« -a; 
! 

• 
« 

r*5 • V 
« 

»• • • 
-** 
*: «• 
■? 

t 

•»« 9 OOO r«OO«0 • •••*• • ••••• 
• « • O* o rro«4« 
**<■**• * 

• ••o «o •••••• 
=:«•:;• 

• •••#• 

*«oo«o 
•ooooo 

•«•If! 
• OOO 41 

«OOOOO * •  • •   *   « 
0*3» * o 

««OOOO • ••»•• 

•»Mill • ••••• 

Mill! • ••*•• 
»OOOOO 

«»till • ••••* 
•ooooo 

oo o ooo • ••••• 
• -o ooo 

•ooooo • ••••• 

». M «. O O 
•   •#♦•• 
oo ro o o 

•  •*••• 
«•• r o o • 
4«» 

• #♦•*♦ 
«r vM o • 

•  •   •  •   •   a 
• -» » • o o 

3 to 

»•«ooo 
• •♦»♦• 

OOOOO« 
v««««« • ••»•• 
•»OOOOO 

oooooo • ••••• 
•••••I OOr• • • 

•OO»*« •••••• 
•si*:* 

«•ooooo 
«ooooo 

•ooooo • • *  « t • 
•«•Iff 

••«•oo 
•»o • * m m 

•#•••• ••*»•• 
•«!'*• 

ooooo- • • • • * 
•«••»I 

«»Hit • •»••• 
«ooooo 

«ooooo 
• ••••■ 

•••••• 
«•««•oo 
oo«o•o 

t 
1 ! s 

ill?   i § s I   Mil   i f 11 
• « • oo •• a 

« ■ » I 
« « 

£-42 

-*t4P w* *L~JM»W J. 



w 

a 
o 

r  o 
•  • 
o  a o K  o 

9 

o 
o 

3 

O 

t a 
»>■ — 

r* «» oo o •••••• 
•»-« o o a 
MM 

N r K a o a 
• ••••• 
««oooo 

* 90 9 O O 
• ••••• 
r r o o e o 

M-ooo e •••••• 
r r o O o O 

• • o a o a • • • • • • 
-- o o o a 
MM 

o 

**. * oo o 
•»-«* ooo 

m «fl K» o o o • ••••• 
tilt« o oo o 

*» *o o a a • ••••• 
r * o o o o 

« — ooo o • ••••• 
reo oo o 

• •oo o o • ••••• 
--oo o o 

: 

ui« * a a a •••••• 
«►- N O O O r r o o o a 

M«O OOO 

9r o OO O 

• •O O O O 

«• * - a o *• *> •> 
lb Ik ■* ••- M oo o • MM 

N m • 
M 
4 ^ 
«1 .. *  - 

«IS« 
*U  « ft. r •> * r o o 
•     O ft> » • • • • •  t. 

m    m m, Ik N «-1900 
1« <•»•  «1 M MM 
M. *«  -1 • 

*o - 
Jt W«. K * »t » ja « «•»«- 

S* 9 #* * -OO 
*9 • ••••• 

• « * *% —    « 9 -M 
»M J • 
■ -J «a o *m a 

Jta 
m + 
«r 
mu 9 %. M9 

9 » «■» r a *• - a a 

** ooo o 

• • • • • • 

• • • • • 

»*<•© o o o • ••••• 
eroooo 

«ft- O O O 9 • ••••- 
r r o o o c 

vft-o oo a •••••• 

OOO 90 

WHO OO 9 • ••••« 
rro OO o 

«MO OOO •••••• 
ff 9 OOO 

■ ••••• 

»9 OOO O • ••••• 
--ooo e 
MM 

»9 OO O O 
• • • t • • 
«<• OOO 9 

• •••«• 
-»«• OOO O 
MM 

»9 OOO O • •*••• 
9*9999 
MM 

99 M M91 a#oaa a 9V9000 

M.aaaa •••••• 
Or9909 «oOOSO 

k * n 
9 

• ••••• 009M00        C40903 • •••••        •••••• 
9««oil aroaoa 

.»«*«• 99999 9 ■  ••••• 
»•••9 99 9 

* *»9 
« Ik * 
* M 
9 9 • 
9 
2 
i 

41 M 

: s 
9 9      9 

a* «9aa •••••• 
a» MM8 a 

{S3 1 * i 
9 

O- 9M a 9 • ••••• 
990009 

i9aaaa 
I» 9 99 9 

|I«I     ill! 
9 * 
« 5 

4 
9 

• ••••• oraaaa 
9999 9 9 •  ••••• r.oo a c 

S»M    t*H 

£-43 

— "■"■* 



I o 

a 

3 
••4 0 90 3 • •   •   •   •   • 
»>* O 3 3 3 

»*.       3 *1 **      9 r 
mm     »- 
W    — M 

4 

3 

4 4 O 3 3 O •  ••••• 
is is 3 O O O 

KIN — rt -o •  • • • •  • 
K3 • •> 43 *• « N 
M« «• 

M>     -•     -a 

m 

• • •  • • • 
*i>» o oo o 

•>o -a    o» • •       * •         
22   52   2° 

4*3 OQ9 • •  •   • •  • 
«of» O 330 

»O      •>*      *Q • •      • •       • • 
-a     •>*     *o 

* 4      r O 
• •       t  • 

fcN       «MO 

1*1 3 I*» 
» <J » 
-    o •»    • •» 
4».  J 
* * w 
19- 

:i. 
* * «■ 

si ««« 

-o3 
«4- 3 
mm 
« « 

4 

4 

*4 

«49333 
•  *   t   •   •   • 

"•*• 3 O S» 3 

4 4M ao o • •••*• 
*>*a 999 

«««««* 999 •••••• 
^•»99 

94    ma 

*»«•       M 

Ml« 

5° 

rg 4M • •        •  • - , 
9a     a- ra 
44      MM a 
•44       m r 

4*> • •>       M9 

49 #a        * * ' 
44 «N 
-»>• a 

a   a  I 

3' 

• «4 

-a 

*9 

a 

• 4 99 aa 

1 

4 
4 

i 

»o aa »a 

■*** 44 ao 
a* «a " 
•* * 4 r 

» »4-999 rf        •••••• 
** 4»>»999 

t *.2 «44999 
* ** 4MM3 

•» 

• • 

"3 
t • 

MM 
Ma a 

• • aa 
a 

«•M 

S3 !- 5* 

4 
9 

4»a 49 
M 

I 
-►a a- • *     • • • • 

9>|     M- o« •*i      MM 5" • *»      «* « 

*•      9« 

? a a ?; 

4 

%      I 
•    a 

I'M     » i I : i   !   2 
r 8 

E-44 

JL 



a 

o 
I 

*,* 

*   * 

• «I 
• O • * 

: r-2 
w «o -* 
ö si« 
2 Su« 

a • *> 
OO • « 

MM * 

lit 
35 • 

o« •        ••••••••••••••• 
«»• f»**or*rr~««r*r»a«- 
to 4        r                  r        o       N       a       mm       m        r        r        M*       e                  * 
<*»- -                               r                                                                                   —             rt             *              mm            m             N                               - 

- r-     aa     MM     N«     N*     ««     •«     er     <••     go     or     «««     -••     aa     oo     •«> o 
° *"       "*     a*       **      Nrt     oa     --     aa       **      --     a*       *-      "4       *4     oa     a * *- N        *r                rr     M        5»        •             o     «.*     --     _a     '"'-      *                               m        „ 

r « 

Q r« -• M<>«  «o mm     aa #• rr KM rr KM  #r  «•« ao  oo  OK 
„2 4M M oo or 44 O- -- oo 44 oo 44 M 44 44 oo 4* 
k\ mm                                                                             • «•  MM                            - 

r rr  -M mm     -• «a «N a« ww     a« MM ar  MK aa  ar oo or 

*: 22 "" °r 22 *2 

* rr     mm     »*     ar     ar     «K     •■     ar     «a     rr     -a     ao     oo     »m     oo     ra 
»r ••       •*«•       •'       *4      «4       * *       * *       * *       * *       **       **       * *       * *      a *       *a 

a ••••                                                         »•    mm                  mm                  — 

• 
»» rr mm     «a rr ar mm    ao ro  a«* rr aa mm     a» HN  oo  «r   • 

t»r ••  ••  ••  ••  ••  • •  ••  «•  • •  • •  *•  • •  ••  ••  ••  • •   • 
t% MM mm     oo  rr  Ma  OO mm     Q«  MM  OO  «4  N« mm     Ma  OO  O-   M 
* N -— a**       a  *M      «i    «• 
a ik 

I 
.8 :i T: M !? « :t « :* ».'. -.-. -rt ?* « :- :: «   t 
m-\ MM mm      ao      MM  Mr  O«' --  OO  MO  MM  |4  Ma  MO  Mr  OO  MM    • 
4 «M                           ■§■>  a a              «•              • 

: 

* or a- MO —» MO «a or rr or or or oa «a mm    oo OM . 
Mr «4  ••  ••  ••  • #  * •  * •  •«  • •  ••  ••  ••  ••  • •  ••  • # 
*> MM or OO  OM  MO OO -»«• OO  MM  oo  oo  aa MO  MO  OO  MO 
O -M                          -  »m      a»               -          • 

r a» *»r MM wm nw mm M» W» OO OO O* OO M« OO OO OO 
rr •• • • •• •• • • • * • • • • • • •• •• •• •• • • • • •• *s mm oo OO O-» MO OO mm oo MM mm aa Ma MM aa oo -»a 

•^ o» o* 4P MI r * W*l 

o 

»r  OM OM MM MM MO 
I«   • • *• • • •• •• 
»M  rM oo Mr MM •• 

mm mm 

mm     MO  MM • «  • •  • * 
mm      mm     m*t 

mm or oa mm oo • • •• • • •• •• 
OO OO MM OM MM 
mm mm m M 

MO 
mm 

M 
r 

a 
m 
m • 

M 
mm 
*M 

44 
ro ro mm    oo MO mm • •  ••  • •  ••  ••  •• 
OO     MO     OM     oo     r-     mm 

OM    rr    oo    oo    or    oo    ro • •     • •     ••    ••     # •     ••     • • 
OM     oo     aa     OO     MM >2   22 #•• 

I   I   I   I   i   !   !   I   !   J   !   I 
! !   I   !   1   I   i 

3     9     S 
iiiiiisiS M 

* 

E-45 



K 
3 
I 

-J OOM-»ooNON«>«iroriiiN o < •         »         •         • •••••••••«•• 
■*N ONNQNOtiirNNOrNOO« 
#o O         r         N o         N         -•         N         o         -•         r         r         e         O         N         N 
NN —                   * «.                                         «        o        r        N        N        r        o        N 
• - 
to. 

N 

e •• * «  •«  •• •• t.  t • ** *°,     •* ** 71 ?*  ^" 7"! ** 
N- eo  ro  NO  a» oo  o-  so  eo  «o  oo  4«  NO  ON  ro  --  m 
NX •• —                               •*«*   OO   -.—   —     «I     -III   TK   W 

o 00  or NO  «*r -o eo  4«  ••  00  ON  «Nt-  ro  ON  »o  NO  KF 
o ••  ••  ••  •• ••  ••  ••  ♦ • *  •  * «  ••  ••  ••  •»  ••  •» 

N- OO       OO       OO       ON NO       --       OO       OO      NO       9>9>       Of*       NO       m*       K*.       «-       rN 
N^ «•«• ««      OO     N«      -                      >iA      rr* 

9 

r 00  00  ON  00 00  ON  «10  00  00  «N  on  ro  NN  o*  NN  or 
1** ••  ••  ••  •• * *  ••  ••  ••  ••  • •  ••  ••  • •  ••  ••  •• 
*N 00  ro 00 00 00 -N  00 00 NO 04  or r-  r»  am -- or 
» N e*i  NO  •—      HN  --  rr 

• 00  ro  00  «o 00  00  00  00  00  «•—  NO  ON  IN  • *  KN  NO »r  •• ••  •   ••  •• T •  •• 7 •  ••  •" 

5 r 

S^o 
o  »-0- 

t SS. 
O OO c 
O N v o «J a 
«I o •«- 

I 2" ! SS 
• NW O • - * • 4 a 
• *•« O 
• ON O 

I* 

r r  o- 
• •  • • 
NO  ON 

OO   O-   ON   OO   •• • •  » •  ••   ••  •• OO OO OO K «i • • • • • • • • 
N9 NO eN NO 

NO #> O NN * - •• •• •• • • • 
ON N* r - 00 
- O - NO 

e 

o 

4 

o 
*r 

OO   ON • •   • • 
OO   f* 

• O   ON   -O  NN   OO   *0  ON   - O   *N   w N   NN   NO   ON   O». 
• •   ••   ••   ••   ••_••   ••   ••   •■   • *   ••   • »   ••   •• 

-O  99ft       OO VlO  NO  OO OO   ON   ON   M 
90  -- 

o- 
o- 5* 

•2 
OO OO O« ro OO OO OO OO nn Nr NO OO •** 9* ^H «• N • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
OO MO ON 00 OO • N OO OO r • 00 

90% 
«•N 
NO 

0i0 ON ON N - 
O- 

OO 
»•» # 
r - 

r oo NO 00  r«  ON 00  o« 
NO   ••   » •   * •   ••   ••   ••   • 
ON  OO  OO  OO  ON  NO  «N  01 

<■»  »r  ON  * o  r>»  N» • •  • •  • •  ••  ••  • •  *•  ••  •• 
00  N • or  NO  a «• ON 
ro ••       N <^^    o» 

r r 
» 

* 00 ro  o-  NO ro  00 NO 00 or ON NO ON ON ro 90 N r 
»r • •  • •  ••  • t ••  ••  ••  ••  •• •• •• •• • • •• •• •• 
NN 00 00 ON ro 00 N- -o ro NN or 0^ NO NO *-» r- N« 
N              -                   N ON 00 N« - mr o *»N 
• - r 

N 
r 

o 
N  OO  O-  Oi 
»o  • •  • •  • 
»N  OO  -O  N| 

tO  N«M  ON  NO  OO  OO  N*  ^Kt O« «N ON OO NN • •   * •   • •   ••   * •   ••   ••   • • •• •• •• •• •• 
»O  OO  MN  N-»  OO  NN  NO  NO —Iß OO ON ** *• ON 

N   ro 00 N-» m or o ON 
• r 

o si M ! 
: 1   J   J   i 

I   f   !   !   !   I   !   I   ! 
I   5   5   I   !   I 

N 
a 

a 
a 

E-46 



is N x tit ui 
o 
3 m        m » m 

a 
3 

x 

4 
3 

3 
3X        «* 3 

) «       is *.       - 

3 
3 

«.-       S4       »x 

It, N 

• • X        -- 

«4 NX 

• * At?        »»•        A« 

• 4»       * 
• >»- a 
a «sä 
M ■-«- 
- «* J 
I* X W <J 

• Ü* « 

J «   •- 

* 
9 A A 
« a ir 
• •» y * 
• -    w 
• a a 
• ••« a 
• -i» a 

J9 
• x 

,S       33       »«       •»*       **       ««A l« 
•» a *■     x 
• 3» 

X — XK. «a«« * r » 
xx X — * <• ax 
X — ■» 

a 

2 
4 •* 

A 

i«. x 
»x    #x    •' 
ax    x-    x- 
X - X 

#r     a**    #• 

a*» 

r 

IM    v«    aa    4i 

*>     ax    xx    xx     «x     «x     ar     MI «•A      a—      ax     ax     xx      *r     xx     •>« 
xx        «•     «x     a«     aa     MX     X        •• 

t « 
a 
s 

|     5     3     I     t     S     S 
a    •*       •»«»•»•• 
«aaaaaa« 

xx     x        »s     rr     *r     a<x     x« 

! i ! M If 
•       •       a       •       a a       a 

E-47 



- -1 > 3 3 3 3 4 vfl r 
O * • • • 9 • • • • 
•>   H> •> a a O U> — * un 

3 1 Q •a 4 l« r » * « tfl F*. is 4 

J >• 
3 i* 

r 
• 3 

O * 

r 
■ 
a 

4 4 SO   33  33   * tf r3   r- *■» <M MM »• >9-       3r > 4 »4  l» 4   * 3 
O •• ••   ••   ••   •♦ ••   •• • • •• •• ••   •• •• ••   ••   •• 

>■ — r<N 33        3 3        33        «AW Nfl        *» 4 J* »■ Uli «41 r <•        l4 Q -• «4 <4 **        flA        r J» 
i* v > <n iMK —-■JOPSNJ'NP'* isg nr >i                               ^ 

— ji vn —                                                        j 

3 N 9 3 3       3 3       39       "»HI 9« «1        3 r ifl O ■• *» •> 4> «t>       3» 9* 9lA       lk4       N — 

•» - f» (C 33      39      39      UN "v *»      air *. r r* « * • - «     4 r N - 44      r r      rr 

9 44 

•   #* 

•      I 

4"» 

99 *  • 
99 

99 39 • • • • 
99      99 44 

• •        • •        • 
»9       »9       -. 
NW       WN 

• • •  • 

— **► - 

-19 
* m — 
«•» j 
»4 «i 

25« 
:*. 

o * 
M U 4 

Ik N 

to. S 

99      99      99 

44 99      99 
•   • n   • 
99      99 

99     -e     44 •  •        • •        •  • 
99      *■#      *- 

«Ml 

• 4 4« -.4 •  • •  • •  • 
9» 4<N »* 
-9 *r «9 

»-     «*•     •»-     4* 

4 4* 99 99 99 or • r •»r -9 N4 «••> • • • • • * •  • • • • • • • • • •   • 
to H • « 99 99 99 44 HI« 94 in« 9* 

4 to—, #* «I •»« Mi« • • 4** 

99      »9 

Mi« 
4*» 

•*•>       »9 • •        • • 
r -     «« 

r#      re 

9» • • 
»41 

9 

4 

3 

4 
99      99      99 

*4) 
4* 

-•     «to I* «3 -4     --     «r 

r 99      99      90 • •       • •       • • 
9««      99      9« 

*4 •»» 4« **» *»- rm 99 9- • • • • • • • • • • • • • • • • *»« to to •19 !5 s- «•«• • r 35 r* * «*" 
-      4)9      94 « •       • • 

5*   5r 

«* *i<» 99 99 99 99 9* • 9 ** 
9 • • • ♦ • • • • • • • • ■ • • • 
V - "<• 99 99 99 J* *»# ir * 9« ft ••* 

*» • • 
tot» 

•>•> 99 
t • • • 

Alto to^| 94 
»9 M«      •% 

944      9« 

3' 

HI - 
4 

09 

99 • • 
9« 

9«       99      -• I«      ««      9-      »«4 

9"t      *»*•      «119 ••• 
«19 

;J : 
-      t>9 •       • • ••   •« 9* •  • 

• r 

2 

1 i   f   I   ?   5   i   i   I   i   ! 
##44444494 4 

9 

4 

9 

4 
: 
4 

E-4A 

-a. 



4 

«a 
3 

4 
o 
4 

O 

-        4 9 
O •  • 

I**» MC* 

» * 

as     M a     a • 
MM 

04       4M       MM 
*S* -.» IM« 
MM     in     mm 3 

a. 

*    • 
W N 

9 
MM 

■MM 

44 •»■*     -M     <n r 
MM       MM       - 

• » 
MM 

• •      SO 
MM 

?3 
oo >4      MM 

I*      M4» 53   »<   MI 
MM       MM       •» 

Ail 
- 4«- mi 

ü SS* 
5 A3* 4 a    m 
ml 4   •- 

".U 

m     »r     4»* 
• ft      • •      • _• 

M •>- 4» »•" •  • •   • 
»x -a MM 

•» M •* M 

4     »•     r # • •>      ••      • • 
4      MM 

f »• «kl« »# • • •  • 
.> 3« «M 
* MM 

ie    3v    MM    -- 

si       it tz ii 
MM       MM       M 

••2       ••       t* •»• "» '41 4* •«* MB 
44 MM f» M4 

MM *M M 

MM       OO        • * Oik 9N 
.4 4»                       4M MM It 
44                     M4 »M »* 

Ma» »M M 

« " s; si I« 
r-     «M    M* 

M 

■4> • • •  • 

f       -4       -41 S3 ** is ss si "       si « «' 

2    •»#    «•* 
► •>     • •     • • 

M      MM      MM 
44   4»   44   44   4« 
it m    it it h 

" MM      MM      M 

I     « r 

5 
4 » 

! 

5       4M      #M 

i! 

• ♦      M»      --      ••      «4 
IM     rr     »M MM    Mi    t«     *•    »~ 
J 5" -   | «      52 !I is • MM     MM     M« 

*• 
4» 

i is an 5 i 
E-49 

ll 



o 
a 
a 

a 
-  «no 
o  • • 

MX     m 
• •   • • »*   -O > •   • • • •  • • SO   • * • •   • • 

oo  o* 

o OM «» MO e • • • • •   • * — **» »»«* OO w* -M o 

M- O» • * • • 
M«  -.* 

MO K M   »O • •   • • 
O-   4K 

— M 

• * r a 
r « 

oo 
33 

• « 

*   •! 
OO 

°.* +1   -«• M* -« M» 
°  r2 r2 i* *« ••  MM  «*e  ». 

• f 

MM - 

wie 
■4  * 
« • «• 

to 

i 

OO  O-  r« 
* • 

OO M* 

lb v 
• •  • •  • MO  »*  -- m + 

28 
• •  • • «o • • 

oo 

O-   «t« • •  • • 
M* 4» 

«■M 

•  • #  « • 

4«  •«   ~M 
• •   • •   • • 
-*  **  ,»o  oo 

oo  a, 

«  MO  «IM  »O •»   • •   • •   • • 
M- a 

or ** oo ► < 
• •  • 
o- o- OM MO or 

• M  rr  •-. 
• • 
*M 

': 
# • 
MO «•-  O-   M» 

or 
• • 
oo ^-!  • • oo  rt 

-*•  MM 

«M  teM • *   • • 
•f»  O» 

oo  »» 
• *  • • 
oo  *r 

oo «« • • • . 
oo  Mr 

oo oo • •  • • 
OO   M» 

o 

»: ?* *t :* •? t* ** -.t •• 
** — S2 •• H «« •- *; .. oo r# oo — o <*o  *«* oo  • *• 

« OM S3 *S ** *** 

M     MO      «O      OO      »O      OM      #M      «•      oo      OO      OO      «O      OM      MM      *o      oo      *o 

M • M IN "' r M      M M «•      M M - O 

< 

^2    •* »o     • • o>    oo 
-M «• " M #M      MM 

IM        .»        «4 
I»       MV        -i 

oo     n * •      • • 
OO      mm 

9 

5        !   !   !   > 
s   Hiii I   !   I   §   !   !   !   5 

*    I    I    I 

E-50 

i   i   I 
I   *   i   I   i 

ä J 



V» 
3 

a 

-• J 9       r       e       o       —       e       o «       —       M •» w —       —       e o e« •           *•••»•.   
-•- Q          tf          e          O          M          M          • O          .»          » r <• «          r          * 4 
i o •■        t»        K        a        r»        «i r        A        e w ♦ •»-        «.        r ■ r 
N >- *                   gi        * ~        m « m r        •        -» •» 
* • M •« -* 
*> a» 

U. 
M 

- OO       *e*        <•<•       -»*■•        ■**■       *M       -■• »■•       MO       •- •>•> MO »*-•       «A       3« MM 
O •         ••         • •         •• ••         ••        •   • •• •• ••         ••         •• •• 

*- OO        • -        MM        *-»        -»*        -»M        mm «f»        4Q        » • ► •» «O • -        * 4        ON -» r* 
-v X M        •»             — M        — M 4— -»— MO — M        *«•       MO *«•        MI 

"- - — M - M«        « •* •*        « ft. 

O OO      OA      M*      «A      OM      -*-      O* M*       »o      #- 4N **W r*      M»       • * mm 
o  •«      ••      . . •• ••  • . 

fcvv •»-                   «r      -M «M -o MO MM      -M      »M r« 
3 - -M - NJ 

• oe «•> M« ••> ro *-i or M-I wo «•> we «N MO re -«A ~r 

• h2 Ü!« rt" ■"   "*   ■"' s; 

aa • • 
oo 

ir  MM > •   • *  • • 
ir  -»M  ro 

•  -M  HIV •»If MM MO MO OM m r r •> «•> •> w •>M • • • • •   • • • •   • • • • • •  • •   • •   • 
o- — M ee *M • r • M ee «* — *o P»M 

MO mm Mr M «»■» — M oe 

• Mfc,  • • W»>   * • »    a 
o • - 0 
W H* - 
IV «W V •. 8« «« 

S3; « 
VI •»V 
m j     * 
•i «1 ••» 

~5* 
IS* 

«i- 
•JP©»-»*! 

M • 

I»» 
«I» ^ 

e to» 

mm 
*r 

• •  • •  ••  • »  ••  • 
oe M- - M*   M-   -•» 

•  ~*  ~M 

• * 
• r 
•»r 

M#   49   MO  M e o »a • •  •• • •  • # ••  • • 
OO   M*   -M   MM   -*   «-* 

• • • • mm -o • 3 MM mm OM or oe -»e MO •  • • • • • •   • • • •   • • • • • • • •   • o o- — M re wrt MM #•> or mm MO • — m 
4» MM MM M • M — •» 

— M 

e « 
• # •>• n« Mm *M «e • <• r M ee »e 1 • • •   • • • • • • • • • • • • * • • « • • - o- ro OM e- OM M# or MM • m • • • •»• Mr — r ••M er 

4M 
• • • • • 

Mr MO MO r- or mm MO ee M r OM • • • • •  • • • • • • • • • • • • • •  • 
o-» e- *M 58 S3 • i MM OM ee MO 

»M M «* — MM OM •» OM 

oe 
■ • 
ee 

r«. *•» ♦-. »M MM MM mm,    mm    MO MM ■ . • •  ••  ••  ••  ••  ••  * •  ••  ••  ••  ••  • 
mm       mm       mm       »# zt mm    ee OM 

MM  -M    e 
• •  • • 
• - -e • ei 

• •  • •  • • 
^i ee e- 

r e 
• • 
MO 
M-» 

MO 
MM 

• M ee »o ee ee ee • •  * •  ••  ••  •• *•> r- ee 
M OM 

ee -* • •  • • • • 
«-*   OM M» 
MM  •»«■ MO 

r 
e 
■ 
It 
s «« 
I 

M ee «r ee *o mm •• • • •• •• 
M*. ee MM mm -» 
M •» •* M -» 

*»•» ee ee «« ee re •*- er ee M-» ee OM •• •* •• •• •• •• •• «• •• •• •• •• ee ee MM e« ee -e M- re MO «M M« «.- 
-- * *« •<• MM -- «e e ee 

!   i   ! 
!   i   i 

i   ! 
i  i 

!   !   i 
l   :   i 

E-M 

Bvse JJLL 



i e 

0>     M     M •      ••••• a 

a 

• o « • • • 
i* a - 
•• r * 
MO» 

r 

3 

O 
r 
r 

-o  OM  MM mm     • » 
■a  «t«   -*   mm        «« 

MM 
#50 

<r 
ar 

Vff 

a 
a»  an  -. 
mm      M« 

a 
*>r 

58 
1-  «a  ox a» M -  ««I  Mr 

MM   *♦•   »- 
«O  4» 

« 
4 

- W - 
W*> * 

* ««^ 

*   J  * -*   4 •«■ 
«I - i M M 

• a« 
• w 4 
• M  «* 

: -*! 

»•a 

Mr 

»a 
ib % 
a 

o-  -a MM  »o  «a MM  ro  a*  »a Mr r*  re  Ma  MM  rM  «»a 
'1   M~ — «»      aa   M aM Ma a«  Mr »a  Ma M    W9       MM  M 

• M   MM 

• 
• # Mr •*» a* aa Ma «o IN MM 44 MM a* aa -a Ma *»a • 
• •  •• •• •• •• •• •• •• •• » • • # * • •• •• •• «• a 
a- mm oa ao Ma OM MM M# • • V-M M« rr MM a« ra mw m -- #M #M m *«• •• »• .« *. «if Ma wm m mm m 

a— M MM M—   Mw» % 

I 
ar  MM MO «M «a MM mm    ra »M MM a« Ma «a  «*<• a»  «a   ¥ 
• •   • •   ••   ••   ••   » •   ••   ••   •»   ••   ••   # •   ••   «• •   ••   • •    9 
9- Ma Ma -a MM a« c» aa M- •• ar a- • * «• ra aM 
-•MM«       - -       14 -M Ma rr ra aa -   aM 

*>M   rM   • ©  Mf i« Ma 
,% r- «a mm    MM MM a« MI 
a     -   ar M-      • M 
a r* 

-M  ri ar -M r- Ma a 
• a MM «M • •* «t M •• aja  •• 
• «* • MM ar ar -M -   ¥* 

m rM M-> M«» 

»a ••  • • • * •• ••  •• * •  ••  •• * •  ••  • •  •*  • •  ••  •• 
*<* *- Mr a* Ma Ma *m mm    aa mf -a mm    mm    a* in ar r      M a # m m •  -                                            K - 
a rM -  Ma 1« aa 5= 15 i# « 

M ra aa *a MM aM rr  r« MM aa ar *M ar »M MM mt •- 
»>a • •  • •  • * ••  • •  * •  • •  • •  * •  » •  ••  ••  «•  • •  •*  • • 
M% mm    Mr MM mm    »a Ma mm    mm    mm    -r 
M II •• 
a MM 

*•-• -r «a «a Ma Ma MM MM 
M#  M «f a* M mm    m       «M 

#" ■' : 

* 

a 

M rM aM •» rr mm    a» rr «n a- «a M» ra aM M# M* M« 
»a ••  • •  •• ••     ••     • •     • •     * •  ••  ••  • •  • •  • •  • •  •*  • 
»% «M Mr mc ■     --      - - 
M 4< 
a M. 

;; #s .-• :? si :: it u tz zt :: 
•4 MM MM 

2 i 
SSI 
m m m 
m       m       m 
•     •»     m 
a   a   • 

! ! i i ! i i f i i i 
\ m m m m m m 

•       m       m       m       a   a •  •  a 

E-5? 



4 
3 

4 
O 

*      9 

•      m 

~ lit 

i 4 4 

S3 
■   m 

-it 

«.J    M    0    9    9    r    4    M    M    4    9 ««-<•* 
9 4     •••••••••• »•••• 
-*.   fN999f»4»94*   <   r   M   9   4   M 
10« 49M4r*i4**49 
*t»   K 4*»4M«r-4r4**M 
•       M - •     m m Jt M     - 
»» — 

r 

* «a  99  99  99  44  4M  M9  44  -•  HK  rM  *4  901  *19  44  4 4 
o   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   •• 

»- -4  09  99  99  r«  ro  M4  ae  *0  «•**  44  «4  4*»  94  44  * 4 
ti,x »9 44   *  M4  -a  r«  A»      n*  44  MM   -   -  4 

* «•« 4 
t» 

9 44  99   99  90  #*  -4  ••  ON  «9   44  99   » *  M -  44   9M  9« 
9   * •   ••   ••   • •   • •   ••   • •   ••   ••   ••   ••   ••   ••   • •   ••   •• 

mm «9  99  99  99 ** •»  49  44  -9  44  99  «4  44  *» *  4*  •» r  »» M 
it x «9 r M   »  *r  MO  4M  ri      MM  44  *■•*   -   - 
9 -«• M 99   - -M 
» ■»•» 

* 94  99  99  99  -0  40  M •  ft  9 W      9-  04)  •* M  4*»  fO  r M  44 

£x 9M  90  99  O0  ON  *»  VV  40  9*  4M  M4  94  9-  #0  * M  4* 
r 9» rM   •  M4 N|  49  ro      -- 2»  Mr   -   - 
* • 00 -M 

*> • »  99  99  99  44  V 4  M»  «••>  44  MM  M0  m w      »£ 4  4M  M M  4« 
'S M4 M4 MM  49  MM   4» -9  00  Nf     -    - 
4 -* or M       mm» 

M Mr  99  09  99  90   4M  44  fff  V 4  »4  M 4  * M  m 4  MM  ft  M M 
•* •>  ••  ••  ••  ••  ••  ••  • •  ••  ••  •■  ••  ••  ••  » •  • •  •• 
tet 4M  99  09  99  *f  Mr  M-  -4  MO  -4  MM  »f  4M  09  4M  49 
* M M4        «4  MM  4«  99    -  4 9  M O  5 0    -    • 
0 - OO    •    M • 

i 

i 

4 4»  O0  09  99  MM  Mr  •»»  94  M4  4M  »4  09  0O  0M  »M  4« » * ••   • *   • •   • •   • •   ••   ••   ••   • *   ••   ••   ••   ••   *•   ••   •• 
M% »4  99  99  99  M-  ON  §4  «O  44  OO  40  -M  MO  MO  4 
4 4» 44        Am      Wm      MM  M4        40  MM  »M '0    • 

4 4M 
»0 • • 
»% mm 

4 5* 

00 • • 
99 

99 • • 
99 

99 • • 
90 

* • 
S3 

MM  «o  -r • •  • •  • • 
MM 

- cj — «9 
Mm        ~M 
• •    • • 
Mr 49  Ml I! r 

«4  mm      ».** 
• *   * •   • • 
5JM 22 •• 

0 49 49 99  OO  M9  99  M4  «0  4M  4M  •-  -4  »4  -4  0M  OO mt ml mm m£        ± -*   ^*   -? ^   -?-*   -?-?   -* -*    ••   ••   ••    »^    # -•   ••    *5 
*r 5* ■■ #r 

4 • 
si o. •; MM ;-; ;; »*j *•- 4. ;; r*i ;; 4. ;•• 4j      M- J2  rS MO   - 4. J; go M. M- 

4   «M 
»0   • • ^? f? ?? ff. ^1 *•* •• »■» ** r* «•• ^^ *•' ** •** 

»0  00  00  0j MM  M. ♦- M4 M- «4 -4 4* 40 49 M4 
4 * MM M mm - «*> «M 44 4- M 
• M4 -M S« <•• - 

4 
4 
4 

M  90 
«0   • * ??   ??   ??   f? **f *• •* mm *» ** •* •• •* •* •• *•   ••   ••   •• »• »* •• •» •• •• ♦• •• •• •• •• 

99   94   90  0M 40 M.0 M4 M9 MM M0 >- Mf 0« 00 »M 

- 00 

mm «■   «*   «v   mm 

32   5S   5?   "9   •* 

i 

I »MM MM if! I ! 5 i 
0  0    0    0    0 0   O 

4 

0 

E-S3 

-ijr^iid*«f,>: 



— -i 4 Ht 
3 « • •« to * » 

a i a •^ M • * *■ 4 4 • 
j k> 
a ik 
4 

m 

■a *» 4M 
i a • • • • » — • a M» 
M *x ■*•» «• M 

•4 

M 

O 
o 
M 
r 

a 
a • •      • • 

14       -M 

ra a a     •* .«** > * 

»* *M a* r» 
«•a 4M ««4 *»* 
-M r- JIM *»- 

**■ 39      4M «*M <ir 
M4 «■* r» M#* 

^ < 
x »  • 

4» 

« «• • 

:*« * •— «•» 
* * a a 
v* « 

4*      34 • •       • • 
r **     M — 

.%    a-    a «i M       4»       «4 

4 4# "•• 
>4 • • • • 
.S 4» «4 

4 M# •» 

4 »f 49 
» P • • • • 
„* 4» a» 
4 M4 •• 

r# OO ***> »4 4* • • • • • • • * •  • 
44 ea n 4« • r 
r* 04 N» 
• 4 «4 — •k 4M 

44 4"» M — 

• • ••       •• ••       •• 
52 ••    55 **    *"• #4 MM ♦•*       4*« 
4M OO 4f 
• 4»* 411 

• 4 

*4    a«    -4 • •        • •       • • 
44 

• •        t  *        •  • 

it u :z 
it is 52 

44 •• *• M» 4M • • • • • • •• • • 
•• •• ** ** "• 
44 :f ;I 15 

-M       44      MM 44 «4 * *        ••        •• •• *• 
Haa    44 4M 4M 

?: 5s 5* fO       M       ** 4M      »4      4* 

;? 51       :: tt ?: *t *» 
51   25 22   ••   It   5*   52 

P^sza? ̂^ffm 

n 
4 

3 

i 

■i  55 
M#       4M • •        « • 

2 -4 »M 
» 4 • • •  • 
»M "•§ M4 

M 4# MM 

•    •      • 

M4 4» MM 4M      4M • • •• * • • •        •• 
5? 2» 2Z tt   St 
*2 I? h  52 

44      »•      M4 • •       • • 

I t: 
• • • • 

f4      «4 «4 
M       WW 0m 

;: » :: 

! 
t 

E-54 



APPENDIX F 

ALTERNATIVE 3 DATA SUMHARY 

Table Paae 

Table III - Procurement» Constant FY 82 Dollars (millions) F-2-6 

T«*b1e IV - Procurement, Current Year Dollars (millions) F-7-11 

Table V - 1st and 2nd Destination, Constant FY 82 Dollars 
(millions) F-12-16 

Table VI * Vehicle Assets Computed as of Midyear F-17-30 

NOTE: "Mod" 1s the preferred vehicle 
"Sub" Is substitute item 
"Overage" Is the number of overaoed vehicles 
retained In the fleet until AAO 1s reached. 

Table VII - Operations *n6 Support, Constant FY 82 Dollars 
(millions) 

Table II • Total Costs, Constant FY 82 Dollars (millions) 

Table X  - Total Costs, Current Year Dollars (millions) 

F-31-48 

F-45-49 

F-50-54 
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APPENDIX G 

ALTERNATIVE 4 DATA SUMMARY 

Table Page 

Table III - Procurement, Constant FY 82 Dollars (millions) 6-2-6 

Table IV - Procurement, Current Year Dollars (millions) 6-7-11 

Table V - 1st and 2nd Destination, Constant FY 82 Dollars 
(millions) 6-12-16 

Table VI - Vehicle Assets Computed as of Midyear 6-17-30 

NOTE; "Mod" is the preferred vehicle 
"Sub" is substitute item 
"Overage" is the number of overaged vehicles 
retained in the fleet until AAO Is reached. 

Table VII - Operations and Support, Constant FY 82 Dollars 
(millions) 6-31*48 

Table IX - Total Costs, Constant FY 82 Dollars (millions)   6-45-49 

Table X - Total Costs, Current Year Dollars (millions)     6-50-54 

• 

6-1 i 



Ik 

* 
m * 
a     #•» «• 

o a 
m m * ~ • Q * + * 3 T 9 •+ 3 -4 r o * 
ll»           . t         .                     ,          I 
M e «.fk         —        «.         » * e *         «ifMea#e* 

o        e *• M        r                   M        •» — N »»        «.        «                   a        <•»                   - «        ». * --«.--. 

3 « - 
M 

o     a*     CM     o9     »»     9««     e a     ••     o o     9»     ;o     so     3 a     wo     ma     og     - o 
»x      9-     o -     oe     MM      o -      so      09      OO      a *      ce      c o      a a      MO      * o      o o      MO 

y at - w 

» r s» 

2 r 

a 
e or MO es or  ON  O-  ••  oe  *M oo --  oe oo  ao  oo  o- 

C>  9 -  - o oo  si  © «  c -  oo  oe  r *  oo  a ■■#  oo ao  o a  oo  o M 
e 

r oo MM oe e< ON c * •• oe a» eo re oo u a oo oo oo 
»x oe -— oe or o- ON eo eo or **• eo oo ao aa oa oo 
» - 
a 

»• ee r «•  «e ee ON eo «*  ro eo eo »c co oo  CM  ea  c- 
* m     oe ->- ee •»— o- ON oo -o oe ee «e oo or or or»     o* 

r 
• to 
% 

z* * »>*       *  ee MM  43 oe  a»* ee •«  or er aa re ee r- *•«  eo  -c 
«I» —     ib v oe - — ee ee e— ee oe o- or oo oo eo Mr  • - oo MO mm a * — <-«•*•- 

«i 
«W « z •» 
J"       « e* MM ee  »» OM ee ee  eo r# ae re ee at»  a* eo  aa 
I *     ■»• • ♦  ••  ••  *  -»» •     * %  e~ -- ee MM ON ee oe ee mm    *«. oe eo am    ao  ao as 

-** we e 
#a> 
e • • «    MO    MM     o«     e»     e*     ee     ee     ee    r*»     re     re     oe     or     or     so     o- • »   ••   ••   ••   ••   ••   ••   * •        ••   ••   ••   ••   ••   ••   ••   ••   •• 

* m    m - "' M 
a 

r MM -a ee # m    ee ee ea ee  ar re *• aa  aa  ae ee  ea 
• a  ••  ••  ••  • *  * *  
»x N» wm    ee ee •« ee oe  ee or  «a ea ra aa  ae ae as r r • * 

M »a r N ee ee «•# —O Me rr »9 re ee ae ee MO ee «a 

*M r     ~ ""*       " M     m m - *     m 
e 

•» 

• —    -o »M ee ee MM «e  ••  re »»a ae -a  ae  «a «• a  30 »a 
• » r  . •  ••  ••  ••  ••  ••  ••  ••  ••  * »  ••  ••  «• * *      • •  •• 
• • %  «a •*» ee ee %- ra *■> a  -a •» a  «N MI ea  aa  -a  »a r? 
• M r •   «•   «■ #» 
• e 
• 
a 
2 

:      a  S  I  e  a  |  I  I  I  |  I  ?  5  5  S   I 
• •%M*ae-MrJ«r-»»«»» 

S       J   I     I     I     1     J     I     S     ?     1     !     !     ?     !     !     I     ! 

6-2 



u 

:r 0 
..;ur 

_J • z ,.,__ 
z -
w 
'C :J1 

- .... :r 
- :r .. 
-::..J 

v-J 
•• c -~ 
..., X. 0 

-'"-
"' 

,.... 
:l 

... 
c 

.. 
"' • 

.. 

c 

0 
0 ,.. -... ·. 
c 
"" 

,..,. ... ... ., 

.. ,.. ,. 
.... , .. 

"' 

""· ,..,. 
.... ' .... ... 

"' ,..I> 

... ' 
"' "' 

z 
J' 
r 

0 

00 

co 

00 

00 

::a 
00 

:>::: 

oc 
00 

00 

:l::l 

.. 
"' 

........ 

...,.., 

00 

CN 

0<> 

o-

c .... 

ON 

o ... 
o.., 

"''=' 

,..., 

., 
"' 

00 

-40 

00 

00 

co 
00 

oc 
oc 

oc 

00 

0.0 

00 

00 

00 . . 
0-4 

oo 
-<>0 

0 
r 

c 

"' . .., 
"' 

...,., . . ..... 

....... 
,...., 

CliO 

M:T 

co 
,.,.. 

00 

o-
<;-

..,,.. 

...... 

-· 

0<11 . . ,...., 

.,..., 

~ 
0 

"' ,.. 
c 

.... 
"' 

0 ... 

0 ... 

ro 
-o 

:ro 

-o 

:rc 

-o 

1>7 

:ro 

"'0 

NO 

:ro . . 
-o 

oo . . 
""O 

...,.,. 

.. -

00 

00 

00 

00 

0-<> 

o-

00 

00 

o .. 
o-

:::"1 ... . . 
o-

o .. 
o-

.. ::I . . 
-o 

.... 

" 0 

"' ·./I 

g 

00 . . 
00 

00 

00 

00 

00 

00 . . 
oc 

00 

00 

co . . 
00 

00 

00 

00 .. 
00 

""0 . . 
--:~ 

0 ... . . ,..._ 

G-3 

r 

00 . . 
0<:. 

00 

C•O 

00 

00 

oc . . 
oc 

oc 
00 

::::c 

00 

co 

00 

-o 
-o 

-o 
ro 

MO .. 
'11'0 

"' "' 

o ... . . 
011> 

0,. 

Ou> 

_., 

<1:0 

0 ... 

.., ... 

..,.., 

'"'0 

-<10 

....... 
·-
'"'0 
..,,. 

........ . . ....... 

...,., . . 
•o 

<00 

NO 

11>0 

""0 

-N 

o-o . . 
-o 

.roo 
-oo 

0131 . . _,..., 

-o 
1310 

co . . 
NO 

... . . 
"'"' 

•o . . 
"'0 

,., .., .., 

..... 
...... 

...... . . .... 

.00 

.. o 

..... . . 
0 .. .., 

..... .., 

NO 

11>0 
N 

...... 

., .. 

11>0 . . 
N;:1 
:r 

.... . . ....... 
"' 

::l 
c 
r 

~ 

..... . . ..... 

..,_ . . 
Oil> 

"'0 

CliO 

..... .. .. ... 

ON . . ..... 

.. .., .. 
"""' 

... N . . ..,,. 

o./10 . . 
NO 

"'"" .. 
N ... 

"'"" .. ... ... 

0 
0 .. 
.! e 

.., 

..... 

... N 

...... . . 
IIIN 

...... 
NN 

oo-
• . 

ON 

or 
0-4 

,.,. 
NO 

0 ... 

0..0 

.,. . . 
NN 

C!'O . . 
110 

.... . . 
ON 

0 
0 ... ... 
c 

.... 
"' r ,., 

NO . . 
11>0 

00 . . 
00 

...... 

o­
o.o 

o-
Oil> ... 

00 . . 
co 

00 

00 

ON . . 
Oil> 

No./1 .. 
o/'tN _,., 

....... . . 
""' ,.,., 

. 
r .., 
.... 

O'"' . . 
Oil> 

.II 

o ... . . 
o..n 

"' 

c:..o 
00 

00 . . 
00 

co 
00 

00 

00 

•o 
-<10 

"' 

"'0 . . 
-<>0 

"' 

0"' . . 
o.ro .... 

0"' . . 
0111 

"' 

0 

,. . .., ,. 
... 

or . . 
oc 

r .., 

o:r .. 
CCII 

r ... 

00 .. 
00 

oc . . 
oc 

o::: .. 
00 

oc 
00 

1110 . . 
-o 
"' ... 

oro . . 
eo 
r ... 

Or . . 
0~ 

r ... 

o:r .. 
O>r 

"' 0 

r ... 

"' .!J .. .. 

• . 
• • . 
0 

"' ... 
Jl 

"' .. _, 
v 
z 
0 
• . 
• • . 
• 



4 

c «3 

n 
a » 

O 
* 
r 

Q <• 

OK* 

SO SO OS o o 93 

«o 
-  *- r- 55 

s 
o 9« 

OM 

CO OO 

OO 
oo 

oo 

oo 

oo 

oo 

CO 

oo 

*»o K 9 
• 9  •» O 

»Q  OO 

to ao oo 

»» o 

• 9 

mo 
If 

oo oo 

oo 

oo 

OO 

oo 

ee 
oo 

or 
to 40 OO 

*o 

re 

MO r o 

oo 

»o 

oo *o 
» o 

«0 

oo 93 oo ee oo o« to *»o oo * o «t« «a «• oo ee «o 

oo oo oo oo oo e <• * o * o - o %£> •» o oe » * oo oo r o 
*   *■   *   o       •»   #       <* 

» r 9 
"MO »• <" *» 
#* w 

.Si 
•i VJ < 

* •« 
# •» «■» 

If * 

I« 

«* oo  oe oo ee ee o •" «• e - o *. e *>o •» o <M • 9  99  *0  «»0 
oe oo oo ee •»« **o «* o oo #*o 

9    *    -    9 »• I o oo  r a ^a 
9 

9 

«•e e* ee ee «o •« f   V ► 9  #1 ■■o »o «o ee 49 
*  e      # 

#* 9* ee 9A ee ee * ee -o ee «e »i ee oe -e #e 

9 

» «   -» *   • •   * •   * »   » *   • •   » •   ••   ••   • •   •*   ••   • •   ••   •• 
* *» »9 »e ee ee »* re e * »•» s - *• • mm    ee ea e •> er 

t   ;   5   t 
4 
« * 

t 
2   I   S   i   2   !   !   I   I   I   I   I   i   I   i 
c   *   i        * r   •   t   r   *   t   « 

S~4 



9 

O 

I 

»  t 

O to 

to» * 

w 
s * 

-to ■ 

I  • 

o J 
* « •    •«lt090NN0Nr«0mmr 
|l* «     i     «     t i     «     ••••*••*•• 
N e *ClT«CO-N*K-«»*-«tfC 
<•*■ <«   r   »M   r 4 m «it   o N   — r ■   *   r   — 
». 4 -mm* - »   «it   -   - 
It N — IS 

r 

e N —  r—  «~  nit oo  so  oo oe oo  oo oo  o^ oo  ON  oo  cr 
i» — ••  ••  ••  •• ••  ••  •• •• ••  •• ••  •• ••  ••  ••   • 
it x e—  -iK  -N  ci* oo  oo  oo oo oo  oo NO  or ON  OK  O-  OO 
— ON N m            m                                        u 
r m                                                                                                                                      4 

I, 

o no  ro  **»  Nf OO  OO  5f oo on  oo oo  oo oo  oo  oo  oo 

I», x MO  -o  ON  K- oe  oo  oo o~ or  oo oo  oo oo  oo  oo  oo 
Or r# - - N 
r N m 

r -o  re  ri*  N4 oo  oe  oo am ON  oe oo  oe oo  eo  oo  oo 
»■ r •• •• ••  •• ♦•  •• ••  ••  ••  •• 
ib x mo  -o  NN  •- oo  oe  em ON ON oe oo  ee oe  eo  eo  oo 
r N           Nr N N 4 
C UN N 

■•» ee  -o  ON OK ee eo or ON or em eo  eo oo ee  oe ee 
to X ••  ••  ••  •• • •• ••  • • ••  •• ••  ••  ••  •• 
• eo *o N-  r* oe ee  eo eo o- ON OO oe ee ee ee  ee 
• or H 9» +         * 

* N 

N oe  49 #o  -e ee  ee  -m m* 4o  er ee oe eo  oe oo  ee 
£ x eo ro NO me oo oo mm oo m- oe ON OO ee oo oo ee 
N • <■» o •» NN   »». 
ON - 

4 ee  me  -o  -o oe ee «• NO NO ee ee ee ee ee ee ee 

* 4 • N m N 
e * N 

m ee NO <e *o eo ee NO re NO ee ee oo me NO mo *o 
* r • ••  ♦ •  •• •• ••  •• ••  •• •*  ••  ••  • • 

m m m tm 4 m m    N 
• N 4 N    - 

r eo -e e» o — ee ee oe oo mo er ee *»— me r — #« w^ 
r r ••   ••   ••   •• ••   ••   •• • • • • »•  ••   * •   •• 
* r e 4 N • ££ 3m JN m   $ 

N ee me ee ee ee ee ee ee ee ON ee oe or NO N« em 

m 
m 

N o- »«• ee 
re  ••  ••  •• 
* x o- NN oe 

ee ee ee ee ee • • • • • • • • • • ee ee ee ee ee 
ON   »N • •   • • 
NO   »N 

oe ee 
• ■ • • 
NO ee 
m 

eo ee 
• •   «a 
ee ee 

t 

m 
« 
» 

* m 
* 

e 
m 
* 

3 
m 

N 

N 
# 

N 
m 

!   i # 4 

9 

N 
4 

N 

2 
4 4 

« 

G-5 

Al 



— « a o * 
1 >• • • 

IN e n If <•» 
o • »■ «• m m 
• 

It 
tft *• 

tt N 
3 « 
K 
a 

e oo OO •mnt • ►> — • • •  • •   m 
h\ oo ee ro 

w • O *» r r*» 
4 ■§ 
o 

a e OS oo NN 
»» — •  • • • •   • 
w ^ oo oo o- 

e •>> •> 

*  » 

r OO oo ri» »» •   • •  • •  • 
tk. N oo oo *• 
■ 

AM» 

C - O» r- • • •   • • • am or mm 
A« 

mm p» I» 

• I» » M         mm 
• «•» * • ZU m or o # «• «P 

e *■ » •  • •   t • • 
V «■ »» «■ * "* ©- or «*• 

«* ^ to #•* ta. *2 ** • «• «»• «a - *i * UW K <* IB « J    •« 
W «•»   - 
u •   * i *« 4 oo 1» Of* »» * * •  • • • • • w « UN oe oo -•» • • zu 4 • $• • • -M M 

• 
• 
m « oo • 9 f># 

1» » •  • •  • •   • 

9 

• « 
r •; 

«I      4«      ** 
•» r     • •      • • *%,     M4     r# 

•   - 

i 
« 

t     a        «r 

6-6 

HJL.WMJL.L JL 



VI 
3 

.. a - 
to «i r 
» to X 
«•»■ O 

XX -i 

«V- 

* « 
»to «t 
-X w 

* m 

a -) «4 »        e        r        M <•        <•        a        r»        tit 4        » a        A* •» o        # 
MO «r«*»«roMr««!ee*ctf 
• *- <i          •                       Mrw.e —          -«t/iti» r -o M 
»» r «» «•         M M M M 

o ON  o*  oo  «M or  oo  ■• r  so  or oo  oo oo  «a ro oo  —o 
to v o<«  or  oo  Kr or  oo  -M  oo  OK OO  OO OO  i O <e oo  io 
- — — — A«     W 
r 4 

41 
«. 

e 
o or  ro  oo  o« o- oo  *K  oo  M- oo  rr oo  oo oo oo or 

w" or  MO  oo  OM or o"  -M OO  rr oo -o oo oo oo oo  or 
O - - -M 9 
r 

r oo  «N  oo  oo or  o *     r« oo oo * r  no co  oo oo oo  oo »«- ••  ••  ••  •• ••  • -  ••  ••  •• ••  •• ••  •• •• ••  •• 
te N, oo  «*r  oo  or OM oo  -M  oo o «• A« MO oo  oo o e. oo  oo 
» — —           — M 

*. r oo  •* r  oo  r- o <*  o*  «r  no  oo oo  ro oo  or a* oo  e * 
toX • •• « *   ••   ••   •• ••   •• ••  
• oo MM  -o  <«« OM oo  -M MO oo oo -o oo  or or oo  or 
o M M O # M 

M oo e^ ro or or oo MM oo ee oo •# o oo MO wo 99     +0 

M '"'  W                    * • M • — <# I« 

« a«  r#  oo  MM OM 00 M- 00 M« »r  «o 00  00 or oo  00 
•► r ••  • •  ••  • • ••  ••  ••  ••  •• ••  » • • »  •* •• • •  •• 
„, * OM  -*» oe #M 00 00 *M oo Mr *r »O 00 0* OM 00 oo 
4 M — N • M 
o 

# 00 OM or MO OM 00 -o 00 •*•• 00 MO oo OM OM OO O- 

r -«" ~              M M     M — • M 

i- r 

« 

»• r« 00 »• oo or oe OM #0 M# oo 
*•  ••  ♦ •  • •  ••  ••  • •  • •  •• 

*M   OO It OO   -- 
• *    • *    • 

>- ro 99    oo 01 
00 • • 
00 

00 • • 
00 

»r 
*M 

• •  • • 
MO or 

• o • • 00 o- OO   M—- • •   '   •   • •   ••   • • 
«O  -M  »I Mo  -M   OO 

ro MO 00 ro MO # •  ••  ••  ••  • • 
MO  MO  OO  «•  MO 

* 
Mr oo MO *# Ma rM «o 00 MM ro 00 
• •  * •  • •  ••  ••  ••  » •  ••  • ♦  ••  • • 
• r 00 MO MM 00 r« -o ro or MO 00 

• *  • • • o «o 
• •  • • 
am    #0 

i 
1 

2 
a    a 

!   I   i   !   i   !   !   I   I 
1   I   ! 1   ?   ?   1 

! \ ! 
M s M s M 

2 i 
s i 1 ■ I I 1 

M 

I 

6-7 

FjL^arfPU-m- o g| M-- -J.UM <LL. 



--. e   s   * * *   *   e   M   M   — M   M   M   Mj»   N 
IN i   .• i     •••I.. 
NC s   r   r r -   —   e   —   e   e e   —   »   *   w   * 
C I- —     41 » «     M            —     •     M M     ft     «     O     •     — 
>- — « «■»       — »flft       —       tflp»» 

•* r 

ft 

a eo  rr  »9 MO OM  00  00  00  OK  4s -»e  <-r  r#  NO  a«  a* 

ifc" 00  *«•»  ->o »«■* or  00 00  oa  OK  *o «K  »M  *o  00  00  or 
— -  — m m                                                        * • «   --     -   «t       9     *   w 
* ft    «*   <& 

—   41 
ft. 

O 
o 00  •<•  00 «t> 40  00  eo  oo  or  40 NO  or  ft»  00  00  o» 

«k% 00  *-  00 OM MO  00  00  00  or  40 r *  »*  rr  00  or  00 
O - ft tf -ft   «-                 •     » 

.; ^ «:•: °.°. •:: ti °,- °.°. *°. ** -°. :° *°  T: •? °.°. ?°. 
ifc x 00  Mr  oa <•* MO  e#  00  00  M»  o» ro  re  er  4«  00  00 
r r 1*  M «•   - «t r 
« 

»» eo  94  eo *r MO  00 eo 00 er  «o MO e*  oo eo  oe eo 
lb X ••   ••   •• •• ••   ••   ••   • •   ••   •• ••   ••   ••   • •   •«   •• 

• r -M  - *f* ZZ r 

• • • • •*« - 
• • 
4) • • * - * • • • n. * X» 90 er 0- re ee e« ee ee ■# - MO Oft r « OM OM oe oe t 

e «•to 0 »r • • • • • • • • • * • • • • • • • • • • •  • • • • • • • • • • • 9 * *>        mm ib ^ oe a* OM »0 Mr er ee ee s» OO ft — »O oe •8 eo 00 w 
«M   J 1% r OM — — 

u. »»   J • — ft 
aw ««•• * 4««   C * 

:s« 
J * w - ■■> 

5 • * ee OM ee ee • e r M ee ee eo MO •O ro MM OO 00 OO I *" <#) •>» • • •   • * t • • • • • • • • X        • • • • • •  • • • 4   • • • • • • • • * * lb N oe OM eo er «a Mr oe ee re 4JK ftO 00 »» OO ee 0 0 9 • » » - 4 M ft OB M — ft • • -« w • • • • • -Si 
• 0 
1Z 

• • • 

e ee or OM MO MO OM ee oe 41 * MO OM M« OO OO 00 r 0 
►>#> • • • • •   • • • •   • •  • • • • • •  • • • • • •   • • • •  • • • • • 
to H ee ee oe #M MO or ee 00 Mr «O <•*> OO OM OO 00 MO 
i • ft «• " ft» ft « r 

ee if eo ** eo 
• •  ••  •«  • •  •• 
ee -M eo ee -e 

ro • # MO oe MO ee OM # u r e • • • • •   • • • • • • * •   • • • • • 
• 0 •4> MO OO JO Me •3 MO OO ft 0 «• ft 0 

eo MM 00 MO MO ee eo 00 e- OM »• eo MO MO O« I» 

ee oe OM «.• MO MO -e 00 o« «e #•* oe 00 OM or e- OM   #1 

ft 
Ml 
o 

eo or eo «M oo 
• • •* •• * • •• 
eo OM ee  ee OM 

or MM  eo eo 00 00 re *-» o* ee • •  ••  ••  •• • • •• •• •• • • • • 
-M    ftft    ro    eo eo -e OM M« MO e« 

-■ ■• e - M ee - 

!   !   !   I   f   !   I   !   !   I   I 
1   ?   i   i !   !   i \   ! 

6-R 



*   « 

3 

O 

IM 

m 

9 

• * * 

33« *« - 
*0  S 

» • 

m w 

a 

2« 40033o40044emo<«m !!»•••••••••••»**«.« 
MO 4 e       o       o       e       o       m       e       m       •»       4       e       4 e       4       s • *- « #Aro^irKr v          w 
*> •■         4         r         4         O         *         4         4 *         - 

s or oo     ae     eo     oo     so m -     4 m     -•>     r • J»r mo • * oa     • o     «» »• — •• ••      ••      ••      ••      •• ••      ••      ••      •• •• •• •• •*      ••      •• 
fex om oo    oo    oe    oo    oo »4    *m    mm    o« r# m* om oo    om     .«• 
• or   4  mo  »4 -o ro -r 4   -  i« 
O -4        -    - -m 4 

f» 

o oo oo  oo  oo  oo  oo mo  oo  ^ o  *o ro oo OO OO  40  -o 
*~ oo oo oo oo  oo  oo oo  -o no oo ~o oo oo oo ro mo 
o mm 

r oo oo  eo  oo  oo  oo <e  40 mo  mo oe o o mo oe  «a  - o 
mx oo oe oe oo oe eo oe  re me re mo oo oe so  *o  oo 
o 4   m   r   4 • o - « m   . . 

o 
* > •• ••   ••   ••   ••   •• ••   ••   ••   •• •• ■• •• ••   ••   • • 
o ee ee ee ee oo eo oe mo oe oo me eo oo oe mo oo 
o - m   r   o   4 - 3 r - 

* oe oe eo ee oo me oo oe -o t>e oe oe oo oe oo eo mo • • ••  *•  ••  ••  •• ••  ••  ••  •• •• • • •• ••  • *  «• 
*v o« oe ee eo oe mo oo oo «o ee me eo oo oe me oo 
m «•«• m   4   *»   # <■ 4 4 m 

4 ee ee ee ee ee mo oe «o mo mo oe oe me ee oe oe 
mo •• • ♦  ••  * •  • *      • * • •  ••  » •  •• •• • • • • ••  ••  •• 
w» ee ee ee ee oe oo me mo mo oe ee ee -o ee re ee 
o "8*52 * 2 i" 

4 oe ee ee oe ee me oe oe «o oe oe re «o ee *e oe mo •• ••  • •  ••  * •  • • ••  • •  ••  # • •• •• •• ••  4«  •• 
m* *e ee ee ee ee ee oe -o mo me -o me re ee mo ee 

W ?*      w      ^      •* •* V W e%o» 

r re ee ee ee ee ee ee m# 
mo •• • • • • • • •• • •  • •  * • 
m* me ee ee ee ee eo mo oe 
r «mo *• V 

e mo «o • • • • • 
ere  re 

m «e ee ee ee ee 
mo  ••  • •  • •  • *  •• 
m> eo ee ee ee ee 

• o ee ee me • •  ••  • •  •• 
OO ;• .. j. 

-e me ee oe ee ee ee • * •• •• • « •• * * •« 
oe oe ee oe ee oe me 

-   «• • * •• •» *e ee em • <• ee eo em em em eo ee »4 me e   mo  * •  »•  ••  ••  ••  ♦ #  «•  • •  • •  • •  ••  • •  ••  • •  •»  ,~ 
4  »s ee ee ee eo ee M ;J ee ee e- oo oe eo ee oe mo 

• 

51 I i i i i i i i I i i i i i i 
e   «   « «  • 

6-9 



e • 
3 

O 
I 

Ml 

m m to 
-t. 

w ** — 
«•> «I 
«« J 
« w - 

• 
» e 

si! 
«• -to 

-« Ntoto||ie0»tol*«*4»ftrto 
!»••••••■•*•••••••• 
Me G        *> *        ** e        e        e » IM * »        * dt it        *         r 
»•» a         r ui         to e to ft r «ft         « IM N         •         ai 
to ■-»          •» to to e • • to « c           •           ■• 
to 4 to to - 

r 

a ro  •• «e M» oo  oa oo ao oo oe oa or* o- on  a-« o* 
to •* or  «<• * ft to  r • ao  oa  oo oo oo oo «o  o •> oo er a A     o A 

— M OO m Jt 4                                 w 
to --                                                                                                                                                                      4 

™                                                                                                                                                                      to to 

O 
O MO      40 to»      rto OO     OO      O* Oft Oto oo oo     oo oo oo     oo      oo 

to v to O       MO Oto       •— OO      OO       O* Oto Oto OO OO      OO OO OO       OO       OO 
Oto • O m • — 

to to m -m 

to MO «>o ««to ** eo ao  oo o- e« oo oo oo oe oo  oo  oo 
* «t ro  wo re  wo oo  oo  Off e *» oo oo oo  oo oe oo  oe  oo tor o * • • o e »* * N 

to» oo  re •*» «•«■ eo oe  e« or oe oe oe eo oo ee  oa  oe 
e oo  -o rto •>« oo oo  o* e- o« oft oo co oo oo  co  oe e ■» to» to » « ft 

4ft < - to 

to ao oe eo we eo eo r*» »e or er o <• oe ee ee  eo  eo to to ••   •• ••   • • ••   ••    •• •• •• • • «•   •• •• »•   ••    •• 
to"» oo ee «a MO oo eo »r rr oe eo oe oe oo oo oo oe to • a » M — »e o e * <•* r« 

* eo ee re  -e oo ee «a re MO OO ro ee oe eo ee eo 
to> oo  »o too  ro eo oo *o *o ro oo ro ee eo oo  eo  oe • « re- »»»*#» *.w 
e r * - 

# oo wo eo oo •• oo oo *• ee oo oo MO *O «HO MO ro 
»» ••  •• ••  •• ••  •#  •• •• •• •• ••  •• •• • t  • •  •• 
«»* oo •• on eo oo oo eo *o MO OO oa *o ro »o «o *o r - r rat» ft»». 
e <* « » M 

r o« «• e# o«i oo •• ro «a *»e or e- *r M« »e -r  -»«# to» ••  •• ••  •• ••  * •  •• •• •• •• • •  •• •• ••  ••   •• 
toN oo «a or o* eo oo MO -e oo oo a* eo fte «r #• M- r to r • e * to »# or •»» *.   * 
e • eto #• » 

5 oo oo •• oo oo •• oo •• oo to«« e* **• to» re oto o« to» ••   • • • •   • • ••  * •   •• •• •• • • ••   •» • » ••   * •   « • 
toi oo »a oe oo oo oo oo oo oo or er »*• *, 4 - * «• c- 2 - Oto •  •» -« «to  »    * O - # - m 

*• •«• -a oo oo oo oo oo oo oo -r »e eo oo oo oe oo to» ••   •• • •   •• • •  • •   « * •• • • •• *•  •• •• ••   ••   .. 
toto a«* »« oo oo •• oo oo oo a» *<# »a oo ao oo oe oa 

» i 

i 
t 

i 
• 

i 

0 

i \   \   •   I   5   i   i   i   t   I   \   t   8   s   5   I 
rs«JI5*ssc«e7cee        : 

\ 
G-10 



3 -1 
- ■*. IM 4« 
1  *■ • • 
*• O IN « 

c c »- r. » • to c IN 
in M 

4 
3 
n 

»» 
9 ■* 

e OS OO 
I *• — •  • •   • 

V   S. oo oo 

» 

»   * 

e o    eo *• «•     • • 
o 

oo « « 
oo 

» ee oo 
M •> »    • •    • 
u. s oo e o » or 

oo 

a to» 
Of» r 

e « 
o« 

-* * * * (*» 
»Ik * to or s r to to 
-*► o to» • • •  • *»      «• to * o» 0-> » o «*» ^ to «• #> to» « » -* • m #*• 
* w - m — -#» * 
:s. 
#. w- 

• 4 so ee to to to •* to« • • • * •  • * » to v OO OO »to 
»to 4 4 to to 
-« J « • to 
-So1 to 
*»o a 
u 
zz # oo oo to *» to» •   • •   • • • 

•» r 
tf •»*• 

r •» 
' » if 

to to» 

to       » -       to to to»       • •       • • 
*;:  I*  -• »o 

•       -to 
I 

t 
5     5 

0       » » 

6-11 

/, i 



QJ 
T: t i °.t i * i °. " t •. ? : i • * 
*»o o *• e a — -ee*»eetr*e* 

o o- o- oo mm o- oe oo eo o* oe ao ee MO «DO OO *O 

t*" eo oe oo oo eo oe oe eo ee ee oe eo ee ee ee oo 

« 

o o oo -o oe o« o- o- ee eo mm oo ^*» ee ee ee ee oa 
£~ oo ee oe ee eo ee oo ee oo oo ee oe oe ee oe eo e 
a 

» oo —- oo am o- am ao oe o«* mm me eo ee eo oe ee 
«b % oo ee oe ee ee ee ee ee oo ee NO OO ee eo ee oe 

»>•> oo -- ee mm e- o* ee ee oe ee *o co or ee ee o« 
i* 'v •• •• •• •• •• • • • * •• •• •• » • •• • • • . •• ac 

a oo ee ee eo ee ee ee ee ee ee mm mm e- o- ee ee 
r •• 
* • ft • *» • * • • • 

- * - 
#» 99 mm eo mm o- ee ee ee • * ee mm ee *# #* ee 41 a •»» • • • • • • • • • • • • • » • • • • • • • • • • • • • • • • 

w 
«t -» ao w • 

OO ee ee • - ee • e ee ee eo • e *o ee mm e- ee ee 
% I» « - - 
A «ft«- « • * # •» « a « w** « 
W «••«• w 

S «1 4 OO mm ee «fta • •» ee • • • • mm mm MO • e • •* e# ee ee 
V 

m <m »ft • • • • • • • • • * • • • • • « • • • • • • • • • • • • • • • • • • 

m * ft V 
4 • 

oe mm eo ee ee • • • e • • ee • • mm ee ee ee ee ee 
• 

• -•■ o • * o 
• 
m «■ »»<#» * ee m m ee mm • ft ee • • • • *<• ae •ftO • e • «ft O» • • e« 

*■ ft • • • t * • • • • • • t • • • • • • • • • • • • • • • • • • 
*♦ 

oo ee oe • e • • • • • • • e • o mm ae • e • • • • ee • • 

w    -e mm • e MM a* ee ee ee mm 
•>  • • • ♦ • • • • • / • • • • • • • • 
% ee oe • e mm ee ee • • ee • e 

«• «ft« ee • • • e ee • • • • • • • % • • • • 
ee • • • e • • • • 

«ft  «*♦ mm > a  • •  * • 
.% ee •• 

ee «ft«» mm    mm   -e • •  ••  » •  ••  • • 
• a ««• ee ee ee 

• •  • • *e «e •• •• ee ee *e • •  ••  • •  •»  • •  ••  •• 
mm    mm    • • ee -a ee ee 

»a  • • 
»% ee »e • 

ee «*• • •  • • 
«*e 

•*- ee -e • •  • •  • • 
•• ee rw 

• •  • * a «• we •• ti 
• •  • •  ••  • ♦ 
ae -a ee ee 

ae 

f 

s I 
m 

? ? 

3 
9 | 1 } i § § * J § * 
fill!! 1 ! 

1st ft»   «•   a 
I   I   I   I   f i 

6-12 

-ss /* i , 



• t 

t 

• »f • 
• *i + 
• • 1 
• •» ♦ — 

5 m 

? 
M <■» 

t: 

2« eM#M«e~S>M»S*S*S* 
NO e M ■- M M • e e »  M e »»***» e e   •»» — «. M • * * 

s   » * 

2 °.?, -♦? :°. '.: n °.°. n n °.°. i9. ii n ii m.°. *.: ii 1   t" so oo oo oe oo oo eo so o-  so oo oo oo so o« o« 

. 2 

A °.* ii *.i ii ii ii ii °°. ^ ii •:•: t: :•: « ?? ••: 
£~ oo so oo eo oe oo oo oo o- oo so so so oo o« ©■* 

» os «•» ss *M *o OM oo oo -o -M so ss MM •• so ss 
"*> ** *  * *  * *  * m  * n  * ** n  * *  *        *  * *ä * i^         *« o n *« a e 

• 

• - aa AM MO o o as a     Ma a # M     O M e» as 

a " 

M OS O- ••< #*» MM OM OO OO 0M        «0 •» MM       S » OS OO Otf              • 
»% oo oa oo e» oo oo oe eo •• oo *e eo oo e — eo eo   w 
M • 
s * 

I 
m 

..« «.t « « « « w « i? « ;<: :? ^ « :: :: :t    I 

•*  I 
.* :: •.". it i". ".: •.-. \: « *■: ?t ».•: -.-. y. :: :: :: 
*<  *" " " "  ** """ "" " " " s" 

s eo e» oe »# fco m eo •• •* MO oe MO MM es so so 
ct •*• •* .. •• •; *• ;4 •; .u ü ;. •• ;• •*• ;i £•* 
s 

M so «•- OM MM »• MO eo so •« OM e» MM «no OM eo OM 
«a •• • • • • •• * ■ * • * * * » * »  •• • • * *  •• • • • * ** 
»j •• oe oe -• oe oe ee ee -e eo so oo oe e- OM • « 
e 

* M OS SM MO MM SM MM) • S #• OO  MO OO MM  *M «M OS OM 
* »e •• •• •• • * • • * • •* • • ••  • • *• ••  • * * * »• • • 
* *% «e ee oe *e ee ee ee ee « e -s ee ee ee •• e« es 

5    8 

i 
3 

! ; i   !   i   !   ! 
! 
! I  i 

S I •  e 
*  » 

i 

■  •  a 

6-13 

wnmmmmm 



IS 
3 

O 

I 

w 

to 
lb 

9 to 

5 *• 

;i: 
i ?!* 
*      W» 9 «      to « 
4       V« « 

— « • OOQO«»ir>tto»f«4^3rsM 

NO • 0060*4-4*4         4         44         cc** 
• to to           -           01           Ot -           ^                           - 
»• r 
to 

9 OM OO  OO  OO  OO  OO  *c  MO  40  K-  MO  9 to  or  oo  -r  o- 

tk" oe 99  ee  oo  oo  oe <*n     ©-  4«  i-  99  00  MM  00  00  oo 
••                                                                   4 

4. 

3 OM OO  OO  OO  OO  OO   49  MO  *- O   -O  «"«O  40  toO  OO  MO   «O to» •• ••   *•   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   ••   •• 
1». x OO (JO  OO  OO  OO  OO  »O  •©  MO  toO  OO  OO  MO  99  OO  OO 

to OO OO  OO  OO  OO  OO  PO  MO  "O  40  MO  MO  VO  OO  19  to 9 
tot» ••   ••   * •   •«   ••   ••   ••   ••   • •   •  
«i. N oo oo oo oo oo oo MO  -o  -a  *o  oo oe  -o oo oe  oo 

• c a  e   m 
to H •• • »   • •   • •    ••   ••   ••   ••   ••   ••   •*    •■    ••    ••   • *    * * 
« oe •• oo oo oo oo MO -O OO «e oo -e  »a oo MO  OO 

OO  OO 9%t      OO  OO  r*  OO  #0  - o  »o  re  #9  • o  oo  #o  MO 
♦ •   ••   ••   • •   * •   • •   ••   * *   • •   ••   »•   » *   ••   » *   ••   •• 
oo oo oo oo oo oo ee MO  «O  *O OO  -e #o oo MO  oa 

4 OO to* • • 
to* OO 
4 

»4   ♦ • 

OO  «o  OO • •  • •  * • 
oo oo oo 

MM   40   OO   MO   MO • •  ••  « *  •*  » • 
no  #e  MO  oo  44 

MO  <• o MO oe "o 
• •   ••   ••   ••   * « 
oe  «o  re oo  MO 

MO 
i .i 

OO oo oo oo MO #9 40 OO 40 * 9 ee • O OO *»e *e • • • • • • • * • « • • • • • • • • • • • • t • • • * • • » oo oo oo oo • o 40 MO 40 #9 O« -9 MO OO MO 99 

• • 

4 
• 9> 
>4 

MO • o oo oo oo OM 49 49 OO «9 • o • o • • • * • • • • * • • • • * • • • • • • • » oo oo oo oo vie MO 
4 

*o oo #e oo MO 

•o ee MO 
• •  • •  • * 
49  OO  »9 

M OM oo oo oo oo oe #o #o oo »o »e MO -e oo »t MO 
to4   • •   •*   ••   ••   • •   ••   * •   • a   • •   ••   » •   • •   * •   ••   »•   •• 
to*  OO  »O  OO  OO  OO  OO  ft  OO  MO  MO  OO  M4  49  OO  OO  9> 

M  O»  OO  OO  OO  OO  OM  4>#  04  OO  04  4»  M»  9«  OO  M9  4- 
4     to»    • •    • *    • •    ••    • •    ••    ••    • »    ••    • •    ••    • •    « *    ••    ••    •• 
4) 9-5      OO      OO      OO      OO      OO      OO      M4      9»      If      OM      OO      MO      94      OO      -9       99 

4 4Mf>4«aOMM44toS494to 

;   , I 1 i I 5 I f 1 ! I i i 1 i § $ 
* #««f««9ffffC9ttfff< 

6-14 

M9* j-JU|,|j-J..iug'JHia iLL. 



o 

e 
9 

e 

vff 
3 

9 m 
m • « 

• * 
: :s; 

s 55J 

f   s: 

* **' 
mm 

e  oo  ON  a-  -A  oo  so  oo  oo  oo  ee  -o  or  or  o«  OG  OO 
w >  oo  OO  OO  MM  OO  OO  OO  OO  OO  OO SO     OO  OO  OO  OO  SO 

m 
4. 

o 
o  *o  OO  OO  MM  OO  OO  or  or  o-  oo  oo  oo  oo  oo  oo  oo 

* >►  —o  oo oo  -»r  oo  oo  oo  oa  O-  oo  oo  oo  oo  oo  oo  oo 
o • 
9 

•>  oo  eo  --  "t »  oo  oo  oo  o#  o-  oo  oo  oo  oo  oo  oo  oo 
«»v  OO   OO   OO   »-  OO  OO  O-  Or   OM   OO   OO  OO   OO   OO   SO   oo 
e 

•>»  eo  MO  - e  * r  oo  oo  o -  o*>  o •»  e «  oo  oo  c J  OO  ee  oo 
•  oo  oo  oo  #*»  oo  oo  O-  OO  o*  or  oo  oo  oo  oo  oo  oo 

• 
*M ee *o *e «o eo oo M# #« *e o# o- oo oo oo eo oo • 
£%  oo  oo  oo wjo  so oo  oo  MM  o«  or  oo  oo  oo  oo  oo oo   2 

« 
e 
w 

«  oo  MO *»o #• oo  oo  -o  ro  -o  oe  -o  oo  oo  oo  oo  oo   » 
* r  • •  ••  •• * *      • •  ••  ••  • •  ••  ••  ••  ••  ••  * »  ••  ••   a 
* %  oo oo  oo «*e oo oo  -e ro MO OO OO OO OO  oo oo oo   • 
: - : 

;! II H 11 11 11 H 22 Vo 11 ** V V 11 V- m* "* 

9 oo *e o- Or • • • • • t • ♦ 
•« oo • • OM 

OO  OO  «M • •  * •  » 
OO  MO  oo 

9« • * 
• o 

. #   «.»   •* «* • o« • •   • «   • * 
*o  ~e -o 

oo oo 0»  «I • •  • •  • •  • - 
• %  ••  OO  OO  09  •• 

oo • • • o oo M» OM r M 99 9* • • • « • • • • * • • • • • * • * 4 oo oo oo oo • 9 »a 9 • MO MO 
• •  »ft 

5 
m 

t « 
m 

M 
MM 

OO  <"*» • •  • • 
oo oo 

oo • • 
oo 

oo * » • o oo oo oo • • 
• o 

k*  #«»  »o » •  • •  « • 
>•  OO  MO 

oo oo eo mm 
oo oo oo oo 

« % I 
9    t 

ee«»Mr»MM«*eo«»MM*#) 

6*15 

HJKUJI "M!1^ -Xi 



9 W 
- 4 r 
i •» • 

*v C » 

3 

e    oo    ee 
I» a» •   • •    t 

9 m •  • 

3 
4. 

e o * •- 
e 
+ 

oo • • oo -o 

oo    oo • • oo 

*• * • » » o# 3« «•• •* I* V • • • • • • 
» • • c « OO 

o* 
r •- 
* « 
# 

-1 • wO # 
JVJ ■k 8 » 0» <•* 

1» » • • • • « • 
m >» ^ O* oo o»> 

iii «i *»«• *> m • 
+ at» s * »4 m «*« « 
•d #•- 

I # " * O* oo o* 
s: *>* • * * • • • • * v oo oo S* • « « m 

• • • !!* 
• 

" 
• 

3*' 
-o 

:f • • • • mm 
♦ ♦ • • * # 

s* 

•P 
1* 

• 
o» 

•    oo    oo 
t, m      • <      • • 
in 5     o-     •* 

• O « • 

o* • * »o * • 

<0 

9       * 9 

6-16 

P9HR 



4 
3 

O <€ «» ^> 
I o 
N I- « 
ftp 

Ik 

4 

4 

»MO 
M       » 
Ifl       M 
4 
■ 

-     ill 
M        « 

4        3        O 

O 

I 

w 
t- 
4 
o 

o >»— 
-« o o o o » — »» 

-*» » a o o 

»» 
A« V O O 3 

2S 
• 9- • 4 o a 
0» *»• •• 
■«•»I » 

»M 

• • 
o » 

NO o oo o 
• r 

.-. MO o o 
-4 M 

*»* » o o o 
• MM 

«* » M O O 
MQA« 

M- O O O O 

fltfOOOO 

k\ »» 

MO »O O O 
r a» M 

4« a o oo 
»MO 

O-OM oo 

«no » « 
» » o o o a 

w 
hi 
O 

r « 

Ik 
o 

«ID 

S   5S 

» 4 

••» 

IP *•» 

#>M o o o o 

#» o oo e 
«r »» 

4 •>• o a o o »•> r * 
tfc N »» 

4 <•«• • 

• a o o a o »» 
o» 

voeoeo -# A o oo • 4 -MO 
m-* ^ MM r *M 4 4 
»o M - ** » * »» »#- 

if-oqe 
#» M »» 

-r MOO e 
»MM 
oo »» 

4MMOOO 

MO »» 

H - O OO 
•M » 

M - 

»# o o oo 
»»© 
-M 

KOOO ;:s 

4 4 M ft O O 
M4 M '« #«» - »* * - 

Mr r 4 *«»o »* m mn 
MO » 4* 
r* - - 

»» 4 O M 9 
-- » OM 
»4 »MM 
M» »• «• 

4» e e o o »«• 
M4 
MM 

M» oo e o 
4# 

o» OO o o Z 
o* 3 
i» 4 • 
MM • 

M» oo o o »# 

f 
i 

t 

ft»» 
*» 

»» 

s 

i 

4 * 
4 

•IOOOO 

:» 

M»O eoo 

MOO ooo 

s I 5 3 
? §        f 

MM »OOO 

•» »» 

M» O ( 
««4 • 
- M 

M» 4 •» -O 
MM O 4 «- 
M4  O • M 

S2 MO 3090 

-M M4 O»* **» 

M4 OO O 9 

•»M 

M4 O»* 
-» M - 

M4 O » ' 
» M « 

»M 
MM 

«••»• 

i in   tin 
M » * * 

!        !     !        s 
si!!     siiS 
3 
9 

» « 

6-I7 

JP ■■ 



o « 
o« — >- 
« o 

p» N « 

in    a    o 

f 

MOO 
N • 
4 

TOO 

T 
4 

T        — r      — 

4       O       - 
N              - 
N                      > 
•>               r *               - 

3 lb 
<s 

PO 

Ik »» 
•€ 
O 

o >• — 
Ik  N 

NUIO oo o 
o« 

NN OO O 9 
OO 

»itOOOO r « tit» o o o o 
Pirn 
mm 

r r o o o o • •> 

0. 

o 
e 

»■ - 

A4 oooo • «*» oo o o 
»o 
oo 

N * o o o o m <• o o o o 

N» 

oa o o o o 
«N 

o 

Ib-N 

»     • 
r* o oo o 
OO 
or 

rr OO O O 
»O 

• -o o o o *■• - o o - 
»Iff 

r r o o o o 

m • or o o o o OK» O O O 9 «N O 0 O o 
k> *»•> or • a • to 
a tk-% or • » * A 
■a • »« • 

• «k • O • • ••O • W « • » N 44 O O O O #N a o o a <<« e o o e 
A — o »• •> or • o MI — to *»kj Ik-** or OO mto «to- N 
1» CO • 
3» ZS 
W »o < ■J w 
«4 « 
w in 

5 k> m NNOOOO N40000 »Oo o o o 
IM NO or • • to to • 9 ftyN or OO MM • -O m • » 4 m • • <-» • WM 

id * — 
i* »o «••"• 

«o oo o o 
N «I s!,80° » *> OO # • 

NO» * 9 O O 

0»»090 

NC to O OO 
r r N 
«N - 

ON r o oo 
r •» • 
OO to 

r» e o e o 
«N 

** e a o o 
»r 

-r O o * O 
N  4 N 
•*•> O 
#N - 

•»r 
orooa o 

:|     55 
•990Q0 

I 
s 
■ 
H 
t 

2 

ib %         <*# 

o 

• 
m 
o § H! 
• ?!    f 

»rooo o 
NO 

or 

sr*" 

««oooo 

»«OOO, 
— to 

*»N 4 0 OO 

NO to 

"» O O 9 > to »to 

-O © O • 9 
NO » 
N<k V 

toOOO rO ON « 
•no       o 
«N r 

ro o 9 o o 

! ! ! |     ! ! ! 2     «in     si!! 
I        Si        !     i        !     !        S 

6-18 

■'M -fur rs»5 



■«1 
o 

*       3 
a 

3       O       O 

I 

w 

e ^ — 
«14 O O O O 
to4 
tolfl 
SO 

4« a o o o 
• m *•> 
tit 

r r - o a o • re 3 a a to« to 
41« O 
• to «■ 

4 4 o a o 3 

>» «■ 

3 to 

• o o o o e 
mm 

©-o o a a 
mm 

•>* - -> o o 
• e *» f» 
4 • - 

r • * O O O 
out r r 

-to - 

44 o a o 3 

»K a a o a 
ID* 
«m 
as 

M« oe o o 
or 

r *. - m oo OK «"» to O O 
O- 4 « 
«r a « 
— m — 

«4 o a o o 

to « «r eeee » - a o o c »»-coo r 4 - to o o to »» no -»* It«»» to»» • 4 
O Ifc-X f» 4 *. 4 40 - to mo o m • KO mi mm mm —to — 

»« ■ 
to 
o 

»«I 
hi " > X» N>oees i/oooa r to - - o o ioe>se 
-O to > em » 4 r to O to »» o - 
t- IM w» • 4 toft 44) N o rto - « 

•a 4to to 43 **> — — — — — 
to «9 « — 
* 2% , 
* »-a 

J u 
4 * 

4 *4 e o a o • 1* oo o a to — - C C 9 to« » moo * to to K r »to rm - to toto - - 
m u. > • 4 to ■* «» to o #4 - » 

-m 4 ma m» —  am — *■ — 

» « • * 
-* toto 
■f-f aw * — •»» # • m o a o 3 • * 3 O O O 

«i to to «e »* O to to • ^m to r » to > »m to « «to to — »«•► * we m# — •» • •»• 

44 c e c o 

« 4 3 e o o 

44 o o a o 

44 a a a o 

to » 4to s* o a o »to ;s 
ftoooa 

:! 
a» *• - o a to« «»a« 
r to to •> #*» m to 
»to M - «4 - * 

44 oa a a 

to» 
to N is toto 

mm 

r»to-aO »m4to30 44300 
to«* r r »to to to -- 
tototo - #4•» 

«urn a a a i m-aoaa a» a - a« 
to» r m 
to 4 to - 

44 a a a a 

to4-0 

I 
i 

: 
4 
a ?  ! 

MM   §*M   i'M to » 
e 

S 
I 

i    S    a 
s ii«i 

to 
C 

G-19 

f*j 5 e 



- -J M         •        K 
O « »    e   - — »- 4       4      - 

o i e M « M I» 
a 

M 

<J > 
3 w « 
a 

M nr4000 
i S O* « 

>■ — 
IM Ik X «■•■ 

oo o a e o 

o 

•«eooe MM 
r in 

- r     o 
r 4 
► r 
M * 
if * 

mo oMo a 
« W — r* 
«o » 
i»r - 

4. 

O e OMKOOO      ooeooo NO-ooa 
M r m * • - 

o«o eoe 
o <• «4M 4 r 

«• r - 
MM - 

M« o eoe Mm M 
ee oo o o «OMOOO 

A r • 
«40 00 0 
-o 
mm 

• • o*t a o 
MO M r 
mo m r 
MM - 

u. • * * •• £5 M 
o lb N o- • 

y * « 
• w • 9 • • •»m • IM « • » K -- o o a o 
e -0 1» # r m r -• 
w »* w *N a-» •» 4* M «• mm 

Ik *9 • 
5! « .tw 

w « m 
M 4 MO M MOO 

9 W »» «• r «i • m * % w «■ 
• «m o a> s • »4 • • • **M • •4M 

»X m Mm r «oo 
2 »• -- » M 

M* «• IB 
m • ■» 

eo o oo e .OMOOO 

oooooo      -or o oo 

oooooo 
I» o 
»am o eo 

MJJ..OO 

ro o o o e 
M« 
mm 

400000 
MO 

• M ooo o rM 
mm 

oroooo 
mm 

-m M oo e 
• 9 - • 
rM 4 M 

• 4 OMO O 
mi r r 

»o m o e o 
or MO 
MO o - 

m-oo 
«■» o - 
MM — - 

r 
M % 

#N»MOO or r M oooooo v M •• M o a 
mmoM 25'"" «Momoo 

«m r r 
OO •> M 

M    or oroo MO      OM m M 3 
(fc %        M« 

mMOMoo -s: 
mm 

0«MM OO 
o-r o 
ro r M 

o 
w 

4 

I 
I 

S*:« MO       OOOOOO MO O MOO 
OMO « 

mmoooo mm MM oi 
om M r 
M» OM 
-M N • 

5  * 
1 I I I    5 * 3E f    | I I I    | I ! I    | ! I i 
M MM W      M M# Mr M 

2 SI   5 « si it ; 

6-20 

• > 

A 
/ 



•  r 

a < - »- 
i o 

3 

4 
N 
4 
a 

IT 

a 

9 

O 
M-» 
Ik v 

*-ooo o 
•»o 
4M 
44 

«•»4o o o o 
mo OMO o eo MM O 9 O O 

44 
rifoga 9 

4 4 
4 
a. 

s M-9 999 
M — 
44 
44 

AA 999 9 

or 
MM 9 99 9 «ill 9 9 O 9 

OK 

>: K.«0 99 9 Mr 99 9 9 9M9 9 99 MM 9 999 4«« 9 9 9 9 
MtH •> r MM r M 

• «VN 44 MM Kir 4 4 •*■ «n » «4 M4 • 44 

« 
4 
Ik • <•• 9 O 9 9 MM 9 99 9 4M 9 9 9 9 MM 9 9 9 9 M r o o •> o 
»p * » M tl» «■»r MM • 9            J1 e Ü>> OM • M 4r 44 Mr        «• •» • 44 M 4               «ft r x « r if 

o • • 
44 » 

• • 
M rM e 999 9M99 99 MMO 9 9 9 r 9 9 9 4 9 

• • ••• *» r ■>M K «■ M9 • —             M 3 te MW (*■* £2 MM or 44 r 4         9 
«■ 41» M «4 »4            M HP 

tfc' S3 • Mi«             - ife 

§1 * /) 
4 -iv 4] 
J 4 j 

f M 4 4»esaa MM 9 9 O 0 • M0 9 99 MM0 9 9 9 * 4 9 O 4 9 X 
W »» * 9 r r M MM •><■ <->M         r 3 
P tt. S 4M MM #r 04 4 r      -• • 

-4 4 44 — 4             9 • 
»  4 • Ml*             M • 
••O 

• • 
Wilt • 
•d «•» •»* 4 M-9999 #M9 99 9 4-9 0 99 MMO «99 «It 4 9 9 r 9 * »« r 22 Ml» 23 • «■ 4 ««.           «• » •»i M M M MM           4 

• 44 r 4        « 
Ml«            M 

■I   n ::•••• MMOOOO 
38 

MMO 999 S399«' 
«r        4 
«4        r 
-K» M 

M 
MM 

MMO.9. 

44 
S5' 
M4 

•M0099 0MOOMO 

r 4 
94 
MO 

: 

5 

4 

: 
■ 9 r 

4 49994 

44 
r 4 

i ! ! 

MM9999 -A"" 

liif   MM 
i     ! 

MMO 994 

"3 
Mooor o 

» « 

l i ! 3 
4 

! 
4 » 
4 

Is 

I*H 

6-21 

-a. 



o 
c 
4 

o •* 
mm *- 

i e 
o 

m < o 
r 

»■      o      o -ON 
o     jr     r 
r      >      - 

o 
i 

•>- a oo o 
o« 
oo 

-K o o o a •t c a a o o «4 o ooo -o o a o o 40 r* V» Nfl »rii r 
K — f». »>» o- iy m •>o •a mm iitai 
104 «• — 

o 
o 

»>K o OOo 
O 4 
oo 

OK OOO o m-o o oo #~o OO o mm o o O O • i K 41« m — r o K JtW K f> o- Mm »e _ •- mm «4 «a -m 

•> » - o o o o o*ooo o «r oo oo «4 o e o o «M T oi o a o *> •> 4 4 • 4 K o • e 04I 
k % or «•> * o oo M M » oo »o — M «nit» 

4 m*n + <*. —. • 

•  • 

to • »<• o e oo e» o oo e fr> »• •> 4 4 • r 
3 H> X OO #« 
■• • OO »o » « « mm •r 4 

lb 
o 

«* 
«4 » »■» »MO OOO OO ooo o 
-o Kl> «o OK 

tef t-W H»X OK m« 
■• «1» hi oo »o 
•k «9 • *rt «4 

* n « as* 
-j m 
w # 

i> 4 t»4 o ooo OK ooo o 
w »» 4« 04 
o k«k -# • •» 

-o » * 4 • 22 oo 
#4 

••» 
mm 
id «« *-* # o-oooo rrooo o 

W *» •> ifm 4« » it» % 
if ee 

4«* 

4-e o oo 

»*» o o e o 

KK O O O O 
4 — 

imooKQ 

• • c o a c 
-o 
mm 

rK e oo e 
-o 
44 

• - e a o o 
94 

;s 

r o o o o o 
4K 
OO 
«lit 

-« « o o e - • • 
K K 

a * w 9 o c 

•>•> 4 o o e mm • 

44 * <S O O 

♦joooo 

§s • m 
#K 
4» 

«##0 00 8 
<*K 

« * 4 9 Q 9 
r 4 - 

n -O I is 
52 
-• oo* o 4«OQfO 4K O OOO 

•»4 
««. m M 40 
•»K «       4 
OK • 

s 
4 
I 

«• f K OOO I 
• •> OK 
kN It 

K 40 
o KS 

JJ.OOK, 
4*% «I 

• K m 
4K       a 

• -o ooo 
KfW 

S * 9 m « -9 
m » m — •» 
K K • 

3 

5 ? I 
I I S f     | I I 2     a 1 S 2     g I i 2 
K Of «4 »K 4 

4 
9 « 

4 
3 
C 

9      |      I      5 
O       *      *      * 

6-22 

HniLLüJHU 



"" -J N * «. a * 
O m <« e * r M 
«- »» t* »> r o M 

o 1 o *■ •> 4 r »> 
a « • r * • 
4 ^ 
3 Ik 

o     a     a 

9 >» — 
tt. X 

MO a o o o ■ • 
J 3» 

» «■* o o o o * a >3 a o o 
or •X W» 
r « M M "»«•» 
«a 

so a a so oo oo a o 

o o »» — 
o 

•>»» o e e o 

«HI« 

f»- oo o o 
*M 

*a 

»a o o oo 
MM 
MM 

U. x 

«Aoeoe 

a« 

*>eeee 
«0 

• * O O O tf 
M »x 
MM 

oo o o oo 

oo o e o o 

009O0O 

oo o o o o 

at 
-#■ o e o o 
9« 
M — 
«UK» 

•          tfe 
•        o 
• »a 
• » »» -a o o a e 
a     • o » •• • •> 
M        •* W «*> x • - 
•         4M K. r a 
w     »a • -     «•. 
a     ^t 
*      »"O 
4       J si 
-J       4 
w         * * 4~ r O a O 
a       «i * «> mo«    - 
•       a 1» X MM «•        4 
•     -w 4 M# 
•      »m 4 

m      MI« 
•       4M 

J.J 
• u 
4* 
M* rf> • f *o » o 

Mt' » * M a M    • » * S •»M a    « * a           M 

»t»x O O O O 
«>M 
»xa 
M« 
aa 

-* O O O i r 4 
#4 

aa e a e o 

Ma o a so 4M 

ss 

MM «891 
#a O      4 *•» •    a 
MM -    a 

o~* »M a 
»4M        4 • a M    a 
9* a    a 

Maao NO a» a     a 

oo o o oo 

oo o oo o 

esoooo 

«09000 

oo o o o e 

= 0   30 0 0 

ee a o a e 

•9ÜOOO 

or * a » a 
a •    * 
»: s 

e a a a a a 
«X «•       M 
49      M m m      a 
a M    - 

eaoaoa 309909 

I        • 
-  m 4 
#M 

•58*3' 
M »>     a 

89IIOO 00999I 99 o a o « 

a a « 
m 
I 4 

•MM o ao 
- a aM 

9*999 1 a a 
M a 

9a a< 
M M 
M - 

99 9 O 99 

a    - a 

5 I IS     § I * S     ! * H     2 I ! I     s I ! | 
* s 

6-13 



c «■ 
— ►- 
i a 

3 

O      O      9 4 f* <"i 
MOO 
«f       M       « 
e» -# r 
M      «*      r» 
M      M      — 

• »UK 
M        O        t> 
* C        tu 
-or 
i«     - 

o 
i o »• — 

I*, "v 

oooooo eeoooo MO> »roe 
<•• M - 
• •> M * 
MM <• 

o 
o »» — 
o 

OOOOOO 000900 O-OOOO vom oe« 
• A r # 

o- 

•> M  •• « 
• • O - 
MM  - 

Ik. N 

oooooo oo ooo o *» r O O O O 
MM «* •> * r 

MM t> «O 
• o - -r 
r — — 

«•   4 M M I 
OM ■> • M 

OOOOOO oo oo o o 
0 Mk H 
OK • * < « 
% 
O 

■»* 
turn » »s • -0 Mt> * *»w »fc-X — «•> Ml 

«k »o • 
* n # « JW 
J o 
w 0 

s 1» 

3 
4 

1» ft 
tk * -%» 4 »« • 

~o 
«IM a »•* # 

w »• ft ft Ik % 

ooo ee o 

oooooo 

oo «ooo 

or o coo 

MMOO O O 

S3 

M- M O « O 
«■«MM« 
Mr MM o 
-o * — 4 «. -    . 

«-Q MM O 
».#2 or 
ft#M *# 
«rOM -ft 
4 — M      M 

f«ftf •>• 

M-M       X 

4-oo M e 
04  M-* 

ft>r M • « o 
MM -ft 4 
«to r«* 

-OOOOO        »--«OO        0M4M#0 
M* ~f*»S #MO*O MM -4Mkj >04«i 

-O r r ft i 
» r M M * 
«O OMM 

oa a oo o ;:•••• «;::• 
::!:$ 

M0> # ft *» I 
-4 MMfk 

Mt» 
OOOOOO 

58 
IO#MM O 

:3        "2 »-«s 

4 

OClOOl IOOOOO 

kM mv MOM f> M ( 
MO OM V 

a M 
v - 
r     c 

t i ! |     = I I |     § I ! 2    3 I ! 3    a i ! 2 
s 

«-24 

/I  j 



4 
3 

* O 
<« «i 
M * 
in rfi » - 

o       -       » 
»Mr 
-        9        4 
M     *     M 
K        •        - 

» r m 
M 4 4 
— * M » - 

» Jt     » 
FH « • 
4 »      4 
M M 
r 

3       K        J» 

9 

I 

to 
o to — 

Ik's 

.   * 

H>M MOO© 

©- - 

Ko-«o e 
44 • - 
IM» • 
3A a 

4 4 » * o s 
MM • « r 4 u» 

MM 

«r-M o 9 
-• © 
M» — 
r» — 

a. 

•    I 

a 
e 

M — to% 

4-»©oo ©»MMOO 

252« 
-MM»eo M r r •>» o O 

»O M 

» to» 
to* 

-4 * o r o 
IK M       I» 
O» *       * • -to 

44 4 -to 6 
•tr Mr© 
ee r    M 

* M • » » e MM« o•a 
«»* ** © M 
M4  4   - 

»r » 4 » o 
■ » » - • 
r- »     - 
Mm - 

e 
r * 

to « » 
-O to * to —      «to 

5    Si 
*    -© 
4     -*w 

¥    s 
«4 

MM 

id 

to * 

M» to* 

4 to» 
to H 

4 

*» 

o» M e M o 
a» -    M 
r» o     - 
4« M       M 

4M »SOS 
M r #     r 
hO M — 
rM M      M 

4to 4 9M a 

»or     - 
MM r      M 

-a» MM o 
• A MM© 

-M #       M 

4M » * - ( 
N» M 9 4 
re M    © 
4» M      m 

»4 4 »M I 
Mr « r M »• to      • 
Mr •    - 

»4 o © r ( 
4» 44)4 r-r     r 
Mr 4      M 

»r » M r < 
Mr • 44 
• M 4      4 
-r »     M 

©M o 4 4 e 
r » M - M 
»4- 

4 -to 4 M © 
© MM - # 
»4« 

•»4M MM© 
■ir r «4 4» to ■ 
M4 - 

r»M © MO 
14 4-4 ä:S 

MM « M © © 
»»SO© 
»4 4 - - 

MM M 4 M I 
49 » ©4 
M»4-- 
-M 

OM4M4 e 
MMM © - 
»• 4 - — 

MM© r » o 
4M • - » 
»»M - 

M 

Mr 4 to - e 
4» 9 — 4 
MM M         4 
M4 - 

r r r » 4 © M» # • a 
-M »        © 
M4 - 

r r r r M © 
"•to MM © 
4» O M 
-4 M 

-M M 4 » 9 
•»94 4 
»4M 4 

4 M 

to» 
*r 

»» a 9 r < 
4M M M 4 
-• 4M© 
• 4       M 

»« M r i 
M» 4 M . 
MjrMj 

4 r © m M © 
M4 4 M4 

-4 MM « © 

Mr»2: 
4 M 

M to» to* 
>ttzr 

M M M M IMP      *W*m      ulz S?" 

• 

* 

m N 
4) to» 
S *M 
: 
4 

I 

ir M « a i 
• 4 4» 

i  I   2 

ilii'    "«"'    I«"     |i 

5        i * * * iH     ; I ! 3 i        : 

9-4441 
M 4 » - 

9 to 
« 

I'M  I'M 
6-25 



e« — »» 
i o 

— - 4 N      •     r. ««9 Mr« 
to » 4 «r       .       4h 4        4 iK        -       ^ 
r w» N »04 4     K. »i/i» 
4 to — «■•        W 4M *»        «• 

4 

a 
i o 

30 O OO O «« - «* o o o 
44.4 *» 
r r 

* *OO OO 
9 4 a 

» - -r o o a 
Oto 4 

«*K a o a o 

;   • • 

S 
»*■ 

OOO OO o fx • o a o 
*• o 
•a» — »» 

to « o o o o 
-4 4 

»to to O OO 
4to 4 

4 to 
««• a a a a 
o« 
4 r 

♦    • 

»s OO o OO o <*- -o 4 e 
» - r     • *» to 4       — 

4 to 

OK r a a o 
to 4 
4 O 

4 » S O » 8 
4 » - 
9 r 

O 
tl 

ee o oo o «4 to©#* O 
»»to to      4 
S3*   • 

4»4 a » a at* •* o o o 
to 4 
4 to 

»a a e r s 

• » 
o -o 
w »tit 
• 4» 

5 si 
4 4M 

eoo oeo • »«#« 
14 * 

4* # O 4M 
44 4       4 
4* « 

34 to o o e to to 
4 » 

4 - to O « O 

•»4) 

ooooeo *4too»»o 
»4 4    e 
252 . 

to# to a •< i 
4» »      O 

c-»ooo 
r - 
4 4 

•* * m 0 «• o 

»i OOO OOO O- 4 Oto ( 

•5S   S 
44C 4tol 
»O 4      • 
too to      - 

Oto v o OO 
v r 
4 4 

4 to to a • 9 
4 4*       9 
-4 to 

to» »5 
to040 4 I 
s5s S 

o« »* a m e e *• •• j 
4 4 4 

4 to 

»» (•••9 •»•* 4040 

'SI W3' O»»000 4 9  « 9 * a 
to 4 • to -      9 
«4 4 4« 

? 
5 
4 « 
4 

i 
i ! I 5 

>» » » to 1 
to to     in 

ss s 
9to4 4 91 to to     - 

to 4      - 

5 : 
4       9 

fill     s i i ! 

94 4 to o < 
4 4 O 

•   SI* 
»•44 

O-toO 99 
* m 
4 4 

i   I   I 

S-26 

«ffHPSEWS UM« 



9 * 
To 

4 
3 

*% 
N 

4 
e 

3  3  9 
to 

4 
»  r 

o 
-4 4 9 3 3 »* r o o 3 

-»© » 

-%3 ««I 
9- 

999999 990903 
4 4 
r r 

* 

to 

4 r 3 9 * 3 
»At -  4 
4* 

*• * 4 3 * C 
39 4  ■ 
4 to *  « 
f>- 3 4  * 
'S — 

^-5-1993 99 9999 3 to 9 9 O 3 

r r 

r « 4 O 4 a 
4 -1 -  * 

4*- *• 9 9 9 
• • *•  4 
«M <"» to. 
~- 4 9 
4»    «I 

999OOO        999 999 #49993 

tt • -4 *« 9 - 9 »■4999 •» •«•> »4 *       J «.» «1 » 
O ik v "•».             »* r "i — «• 

4 f»«■ • 4 
r * ■ .«» 4 

:    * 
•        .«4 
•        4 « •         » Hi -*J 3 3 <• 3 3« 5      • 9        -3 »  * «*» «• to 
«t        ■» W » X «• «h  -.        9 44 * to 
—          4» «k »■%  *t « 
«.       «3 ■ •*  » 4 -       *>» — 
A        4« 
4       - 3 
4        .44 
^      m 
4             4 i       - « »•»94a *9 "» 9 *» 9 
9            4 to» 4 «•     r mH n H 
•             4 W S »* i*     *• to*»   » •» 
•       -4 t 1* » 4 
•         »4 «• «• •» 
•        «4 
•        4«« 

4 4 
• U 
m — 

4 toj 9*» 9 • 4 9 »«•99J3 
» 

*• 83 4 » «•«• % 

909009        999999 

999 3 3 3        099 990 

999999        999999 

49 99 4 9 
"• *     4 
-4 

**» 99 4 9 
»4 4  * 

«»4 * 9 » 3 
•»4 4  * 
4 •»  » 
M 

►» 

4 

*nmr 

»*., 

-r» -4  ft» 

•i: 

* 

4 

»4 

S 

34 4 •< '<£ 

i   i s I ! I     si!! 
:-     f 4 

;s 

iii! si!! 
# 4 4 <4 
- 4 - » 
• 9 9 • 

6-27 



• -» »     ft    - 4     a 
e« 4       4      O « 
— ►» r     *     4 • 

e i e ■»     •    • • « ««•» »     «    ft • ■ ft 
4 * 
a ik m 
ft 
3 

m 4ft a o o o roeea • O ftr »» 
B»  •» «« 44 

w Mt % ftft •4* ftft 
4 » 
o 

s »• a a o o ft« oeeee 
ft — «*» ■»4 
fts ftft «« 

6 ft«« » 

*: »roeea »ft««o ft« «ift *** «— #4) » 4ft «« 

4 

e 

;:=••■ 

IV" 
4)4) 

ft«« 

"»oeoo »koeoe 

? : ° 
»    e 

ft- o o a o 

«« . 
F 4 I 

: . 

• • 

* 
4 

4 ft» • ft O ft o .   „     9 

0 :•« 
««•««• <*»«««< 
«« • «4) ## ft «ft »« «« *2"' • • ft ft < «•ftft 

» 
■» «ft- 
ft *» : n 
« «*M 

5 -* 
»4 

*•* 
4*14 

4» •>• ft » 

ft «ft «  < 1» ft« -.»ft • ft* • • « « 

*4 

ftf ft * 
i 

«4«•#• 
««•       4 
ftft »      0 »ft ft      « 

ft» 4 «ft 1 ft« ft       • 
4ft«      • 

ft 0      4 

»«••ft« ft ft m «« « »ft •»<• - «« 

*:••«• •«   » 

*«••••       •»«•••• 

>*««*>< 

5?#*|* «•••• :*•••• •ft»«•• ft» * * 

t 

« « 

iftft «ft< «ft » »« « IT    N •••••• :nr 

iff   TT   n »••••      5*52-- 

*   » rr   H «••••      sssr •* »ftft 

« 

i 5   ! »   « 
>><; i"l |"| 

« III! 
6-28 

""  '   ^jBjf^^^^^^5i^E^<M^M>^j^n 



s 
e« «... 
» o 

ft 

•      - 
M        O 

«    e ft e    o r     o    o 3 • • 

o 
i 

ft.*» OO n 
OO 

oo * e a o 
»9 9 
OO 

-ftooo. 9 410 000 
ft 4 

3 4 0 0 3 0 
it 
99 

■     « 
1 

r ft ft OO O 
ft* O 
OO ftft 

«ooooo 
oc 

*•> ooo o 
ss 
9 9 

5-Jo.o :;•••• ft.OOOO 
ft« 

Oft OO o o 
Old 
OO 

' o 

9 « 

w« 

4%      «I 

•     mm 

»o 

2 

w w ft ft a a 
oo • - :::— 

ft Oft o o t 
»o »ooo 
ft ** OO«« 

8«M 

ooft ft 

AS 

:2«s' 

w 

:*• 

Sfi' 

■ ••in 

...... 

ftO 

5! 

.,..., 

#ft OOO o 
t: » 

•ooooo ii 

3! 

«♦••!• »OOOOO •>•••( 5| 

ft* •?* rs »ooo ;:•••• |r. 

»o f*r |«:< •»•ttt 

• •!•*••• 
!' 

#H " •f•••■ oooooo If— 

I    - 
9        « 
!"!   !,,l   I'M   I'M   I II I 

f • 

6-8 

/< i 



- a 4     «     a a r 3 
O« 4      * 3 N a » *» -    o * M » 

9 1 o *     r K h *» • N^ M • •^ • • 9 8 f* * to » 
3 Ik 

•>» 9 O 3 3 • * r • 3 3 
i o 4» 4» 4- to — MM » « ** 
M »% M   M 3 > * 

9 

38»*»» 
r 4 -- r e     r 

49 «9       9 
4* i^ti      * 
3M M 
4* 

»» Of 
w > w * 

M 4     »4     M " 

« 
4 
itf • 449999 MM *> to «• 9 to to » «4 w M 11 
4 • 5 #«* 4- W9 r 
4M» • 49) 4M V 4 94 M 

r * • •fcM r M 

:    * 
•        **A 
•        «■ « 
•        9 M »•»-999 •»4 4» • 9 
9      »4 to • 99 «IV 44 4 «      *• *• Ik* 4* M4 «t*« M 

* 99 

* "1 4       •>> 

4 12 M# 
4 

M 
4 

4 499949 M9 4M M4 to » 44 4» # 
m * 4"* to>M 2 • «»4 

• »41 1 <to «• 53 f » «»4 
•       ««4 
•       * 4 

•3 •• • • 
* toft «r" SI 

Si • M r 
: mm 94 5 

<*4 
" 

9 
»9 iij"m 

Ü !l 
J4 
M 
M 

4 •»4 
«4 

4 M 

9 

:s    «V !! !! I" 
* »> nv ►f    *r    »9 

i If Ü r 

2 

I ll"l 
i   !   i 

» 

6-30 



o * 
O *i - •- 
I o 

o 
o 

3       M       - 

N P» — 
r      * 

3 

a» 

3 

C 

3 

I 

W 

a >» — 
r« oooo • ••••• 
MM O  3 3 O 

• • O 3 O O •   ••••• 
MM o Q o o 

M* a a o o • ••••• 
a 3 3 3 3 3 

r« 4 - o 3 • •   •   •   •   • 
r»C o* 3 3 3 

MM o o o o 
■   ••••• 

!>*« 3 3 3 3 

\9 
4 

e * «• 

2 

rr o oo o • • • • • • 
MM 3  3 3 3 

MO 3 3 3 3 •  ••••• 
MM 3 3 3 3 

*** 3 3 3 3 •  ••••• 
oo o o o a 

r- K M o 3 • ••••• 
MO M O 3 3 

M M O O O O •   •   •   •   •    • 
MM- o o a o 

»■r 
M> 

er o o o o • ••••• 
» M e o o o 

MOoo o o •••••• 
MM o o o o oo o o oo M» M 3 3 3 

MM O O O O •   ••••• 
MM o o a a 

r»- 
1 
«I 

* 
~n - 
i* O * 
» y * 

M» 

M » 

r r o o o O • ••••• 
MM a oo o 

r r o a o o 
• ••••■ 

MM o oo o 

• M o oo o • ••••• 
i*** O 30 O 

m*oe o o •••••• 
MM o oo o 

-«Noee •••••• 
oo o e o o 

o« M o o o 
ooo o oo 

*"»M M C O 3 • •   •   •  •   • 
K9> M m O O 

M4 M * o e 

* - Z O 3 3 •   ••••• 
MM o o o o 

*•- o o o a • ••••• 
MM o o o o 

• a - 

us * 

w~ o 

is 
4 

r M o o e e •••••• 
MM O OO O 

Mr o oo e • ••••• 
MM o eo o 

• • • • OM«o o o • ••••• 
oo o e o o 

OMM o eo 
•  n   •   •   t  « 
ooo e o o 

M.o o e o •••••• 
MM O O 9 O 

i- O OO O 

MM 9 o e o OM «OOO 

MM M M O O 

MM OO O O 

M X -M O O'J G OOO o•o MM oo© ■ 

9 * 

M 

M 

Mr o OO O • •••*• 
-MO OOO 

• ••••• •••••• •••••• •«•••• 
MMQOtdo oooooo •■»MMOO -Moao» 

i I I i * * 
sin   s s! i 
M » M ■ 

111! 
s ?! I 2 i 5 

6-31 



- -J K    a    o MOO r»     o     o 
O « •     •     • •      •      • •        •        » — ^ -    o    o »CO »»•CO 

o I 0 mm 
c 

C 
tj k> 
3 U. « 
K 
3 — ■•"• O O O o oo o o o o r r o O 3 0 • o • ••••• •   ••••• 

>■ — oo o e a o -- o o o o OO O O OO 
u u. V 
►- IH « » 

-     til » « 
»     — 

+ 4 O O O O 
•  •   •   •   t   • 

MM O O O O 

a - * • 
c     e 

oo o o o o 
— — o o a o 

O 
3 

"•■* o o a a • ••••• 
oo o o o o 

oo oo o o •  •   •   •   •   • 
--oo o o 

r r o o o o 
ooaoao 

K40000 •  ••••• 
MN O O O O 

»»oooo • ••••• 
oo o oo o 

» 

» 
c 

<« o o o o • ••••• 
oo o o o o 

oo o o o o • • • • • • 
--o o o o 

v r o o o o 
oo o o o o 

<•* o o e o •••••• 
N* O O O O 

»»OOOO • ••••• 
oo e o o o 

c «* o e o o oo oo e o 
1» » ••••«• •••••• 
Ik V oo o o o o -- O O O O 

9 9 o o o e • ••••• 
oo o o oo 

4« O O O O 

** o o o o 
»»oooo • ••••• 
oo o o o o 

• « a - 
• to O t/> 
• » w a 
0 - o 
tH h» • -> 

• *•» «I 
lb « « J 
- «© - 
«A wit 
« J3 ■ 
-* «W - 

1 9" 
3 at« 
• «•« a 
• ■> m 
• »# w 
• aw 
• "O o 
• w-o ..' ft» 

o«r 
• o 

«»» 

»» » 

•** o e o o •••••• 
oo o ooo 

oooooo 

oo oo o e • • • • • • 
-- e»0 O O 

o - o c o o 
--o oo o 

3 - e» m © 9 
• • I • • • 
--« o o o 

r r o e o e • •••»• 
oooooo 

VV o o oo • ••••• 
oooooo 

9WO O OO 

oooooo 

«#•000 • ••••• 
*•<* a o oo 

A4 M o o o 

44 oo oo 

»»oooo • ••••« 
oo oooo 

»oooo o 

99  O O - O 

*0 O O «• 3 

Ik H 
9 m 

»•oooo -o o o *• o 
• ••■•• 
»-OO9O 

*» «•oooo 
•-oooo 

oooooo 

3 
I 

« 

? ! 
I111   i»«I   MM   I*'?   i i«I 

s     s :        f e 

6-32 

P^P5 



— -i o     o    o 
o « •         ■        • •- *» if      c     o 

o » e 4) 
c • N 

VI >► 

3 lb « 
t 

K 
O 

m or o e o e | o • ••••• 
> — ■• 4 O Ö o o 

w IfcX «" — 

a 
a 

3 

o 
3       9 

e    o 

•  •   •   •   •   • 
K- o oo o 

»4 4> O O O •  •   •   •   •   • 
ON -O O O 

au> n o o a •••••• 
Nrt - O O O 

oo s o o o •  ••••• 
oo o o o o 

o 
o 

o 

»« o o o o • •  •   •  •  • 
r*o o a o 

4>r OOO O • ••••• 
KN o oo o 

o* ■# - o o 
-«*-o o a 

-r r - o a 
«*«4 - o o o 

oo oo o o •  •    •   •   •   • 
oo o o o o 

tfc-N 

g»r O O O o • ••••• •*<• o e o o 
** e a o o • • • • • • 
*#• o oo o 

»-««oo •••••• 
ON - o o o 

mm r m a o • •   •   •   •   • 
Nff - o o o 

oo o a o o •   •*••• 
oo o a a o 

« • o* e e o e » *» •> • t • • • • to *% N4 O O O O • « «w 
rt- « 

s • «i • ►» • * • cs; • • »w * * <•<• o ess 
e -    o »» • t • • • • 
w **«» 0 4 O O O O 

«»■ «i * mt m* to, s« J • 
oe - 

HI wh C 
tfl ss* « 
J <«> 
u 

5 1« * -4000P *» • ••••• • *•« « I* «* »4000B • -     m 4 «* • »•> w • • • • 

■ O O O o o • *•••• 
NU» a o o o 

• « o e o o • • • • • • 
** o o o o 

»m *-o e •••••• 
o-- - o o 

»-»»roc 
o---O o 

»O N* o o 

C4 r * o a 
NM - O O O 

»•■» f - O 3 •  ••••• 
• M. -O O 

ON »WOO • ••••• 

**OQOO 

oo e o e o • ••••• 
oe oo o o 

oe o o o e 
oo ooo o 

oo o s o o • •   •  •  •   « 
oe o o e o 

oo «oo a 

* 
+ 

u 

9 •••••• • •••»• • ••••• • ••••• oo ooe o •••••• 
000630 

*5 
t*roooo 
#««ooa 

•••••• • ••#•• 
••«•oo 

O**O«0 O 
• •  • •  •  t 
ow-oo 

s H 
»O 
tfc * 

»r ooo 3 • •••** 
#4 0000 OKI« - O O oo oo o o 

i 
i 

; 3 
4) 

?   I 
i!f     silf     ill:     SIM     i ill 

w m 
i       i 

6-33 



0 < «- *- 
1 o 

a 
o 

a 
c 

3 

C 

3 

a 
oo - o o a • ••••• 
-N 0 O O O 

oo a oo o • •  • • •  • 
oo o o o o 

N r N a o a • ••••• 
M M a o o o 

* » a o o o 
• ••••■ 
oo o o o a 

Sir*  go O O 3 

«•itfl — O O O 

o 
a »• — 

to-X 
o 

»o- o o o • ••••• 
-MO oo o 

oo oo oo • ••••• 
oo o o o o 

« T  M  O  O  O • ••••• 
NN o e o o 

*>• O o o o • •   •   •   •   • 
oo o o a o 

r o »> N o a • •  • • •  • 
*</» - o o o 

It. "V 

•>* - o o o • ••••• 
mm O O O O 

OO o o o o •  ••••• 
oo oo o o 

N r N a o o • ••••• 
NNo o o a 

«•> O O O 3 •  ••••• 
OO o o o o 

r r* O -• O ■ J 

«r N o c o 

lb 
r »• 

S « 
N 

wo * 
>w * -    a w     fc. •• 

— «*» «i 
to     ««-i 
- BO - «    vt c 
B       J91 
J       BB- 

II   C 
• »B J 

:  -s* 
• w- a 

« 

<••> - O O o • ••••• 
-- o o o o 

•»•eee •••••• 
--oooa 

»»•ooo 
--eooo 

oo o o o o •  •   •  •   •   • 
oo ooo o 

oo o o o e • ••••• 
oo ooo o 

oo o o o o • •   •  •  •   • 
oo ooo o 

N w N o o e 
NNO O O O 

N r N e o o • ••••• 
NNOOOO 

N r N o O O • ••••• 
NNO OOO 

x m a a o c 
oo o a o o 

a • o o o e • •••*• 
OO O O O 3 

«•o a o o •••••• 
oo a e c o 

tm «*i — o O O 

«r N-o o 

mm r- <* o o •  •        •   •   • 
N «T  * — O O 

e * r r o e 
m*n N — e O 

to > # 

►»••OO 
• ••••■ 
--•ooo 

oo oo o o • •  • •  •   • 
oo ooo • 

***** ooo • BO O O O • ••••• 
oo oo o o 

• • * * o o • ••••• 
MN N-ao 

to 1 
»»•-89 • ••••• 
-oooo 

oo BO e o • •  • •  •   • oo eoo o 
o * N o o a •    !•«»• 
MNOO OO 

BBOO O O • ••••• 
OOO OO o 

r *» * ■* o o •••••• 
NN N - O O 

** 
N»-*«-0 
• ••••■ 
••-OOOO 

oooao o •••••• 
••••oo 

<*NN - O O • •••*• 
-NO OO O 

BSOOOO • ••••• 
OOOO OO 

»K«Na o •••••• 
mm  N - 9 3 

«I 

N 
NO- 

*#•«■-o • ••••* 
--•ooo 

•oooo« • ••••• 
oo ooo o 

*****  N O O • ••«•• 
-NO OOO 

»•oooo 
• •••■• 

oooo oo 
»•««BOO • ••••• 
.A N - O O 

B 

B 

> i 
I'M   iS!!   I'M   MM   !«!? 

6-34 

i 



—-J M o  o 
o - • •    • 
— »- 41 e c 

o 1 o IN • 
C 

~ 
V9 >- 
3 w < 

3 
— d« 01 o o o o 
O • • • • • • 

> — 44 O o o o 
U W* 

c 
3        3 

-       O m      c 

•> o o a o o • ••••• 
o - o a o a 

4«OPo a • • • • • • 
o o o e a 9 

• • a o o o • • •  • • • 
oo o e a o 

«4 3 O 3 3 

*•>« o o a 3 
wff un 

o 
a ^ — 

tfc-N 
3 

«4 o a o o • • • • • • 
44 o a o o 

oo o o o o •  ••••• 
--o o a o 

**o o o a • • • •  • • 
oo a aoo 

«• o o o o 

oo o o a o 

• 4 O O O 3 

UNao o 3 

e> r 4 o a o o o» o o o e »» » • • • • • • • ••••• 
% V 44 O O O O -a o 3 o o 

4* e a e o * • • • • • 
ooooto 

• e o o o o • •••«• 
oo o o o o 

r 4 O O O 3 

ON O O O 3 
44 

« 4 • *» 
• <r • ».« - 
• watf> • * u z o -    o 

4       WC X 

4        J3 Jt 
J       «4 - 
V - 
X o 
3 X * 
• -«X 
• • 4 
• »4 W 
• X J • »o o • w a 

j»» 
14 
49 

• •* 
»■» 

4) 

r to o e o a 

44 o e o a 

nrp 3 a o 
•   •    •    *    •    s 
44 O OO O 

4* 3 O O O •  •   •   •  •   • 
4 4 o e o o 

r 4 o o o o 
• • • ■ • • 
44 9 999 

o» a o o c • ••••• 
— o a o o o 

o » o o o o • ••••• 
-o oo o o 

•••> o o o a 

000030 

3 » O O O O • ••••> 
-OO O 3 O 

44 o a e o • ••••• 
oo o O o o 

4) 41 O O O 3 • •»••• 
3 3 O O O O 

4 4 O O O O •  •   •   •   •   • 
ooooeo 

4 4 9 9 99 
t  •   •   •   •   • 

OO o o oo 

• • c a a o • * • • • • 
OO O 3 O O 

• o o a oo •••••• 
oo o o o o 

ft» 4 o e o o 

ooo ooo 

-#43000 • •»••• 
999999 

«4 C O 4 C 

r* o o r e 

» * 9 e « o 
4M 9 O *• O 
44 - 

4» O O 4 O 

4>* O O 4 O 
«4 - 

• 4 OO•O 

MW 9 9 4 9 
ft»4 ft» 

r f* 9 O O O 999999 » »••••• • ••••• •* «49 99 9 «•9999 
449999 •  ••••• «9 9 999 t»9 9 9 # 9 

»ft» O O ft» 9 
-4     «41 

949 99 9 
• •■••• 
#49 999 

99 9999 • ••••• 
••9999 

r 49 9 9 9 • ••••• 
9999 9 9 

• 4 9 999 • •»••• 
999999 

49999 9 • ••••« 
44 9 9 4 9 ft»» ft» 

r 
4 
9 
M 
H 
I 
«J 

5 

449 99 9 • ••••• 
4 49 9 9 9 

S   3 
4 4 

9 
4 

949999 •«499 9 9 • ••••• 
9999 99 

4*19 9 «I 9 • ••••* 
**39 4 9 
44 

I 1 i I     3 ! I i     si!!     8 I ! 2 
4 

2 
X 
4 

G-35 

■2D©2*» asss« 4U 



a 
o 

o 
c 

_ KfOOOO - » O O O G 
o • ••••• 

^ — (»SOOO • •o o o o 
W N NN UltA 

MM o e oo • ••••• 
- - o o o o 

-e O O 3 O •  •   •   •   •   • 
«•■• o o o o 

* — rt O O O •  •••*• 
*•■ • o o a a 

w 

a 
a 

^ m 
Ik- V 

Q 

f*N a o o o »eeo o a •••••• 
N« a a a a 
ee 

M r e o eo • •••«• 
- -o a c. o 

-«oooo • •  •   •  •  • 
4«ooor 

rtyioeo 

MM 3a a o 

M-O e o o •••••• <•» a a e a 
*■ -* o c o a •••••• 
*e ee o o 
mi* 

ft*a o oo 
«oo oo 

M-O eo o 
e« o öo o 

N««eo e 
•    •     •     •     •     r 

**. o o e o 

* 
• 4 • »* 
• HI 

• km O * 

o sws 
«fc 1IJ 

■ O- 
• «111 
e »t 
« J9I 
J «■•»«• 
w • 

§ s* 
• - m m • —     « 
• »* J 
• ! * • -oo 
• *<- o 

»• » 

to.  V 

K r o © o 3 

MM o o o o • ••••• 
eeo o oo 

OO o o o o 
MM 

»M oo a o 

»i»e o o o 9 
em 

• * a a o o 
»•oooo 
Nie 

■»• eo e e ee 

*«■* o o GO • ••••« 
--o o oo 

rNoeoa 

rt-oe o o 
440030 

*-e e o o •••••• 
eeo ooe 

ee o o oo 

MM oooo 

MOOOO 

e 
*«► 
w > 

e • 
ee o oo o 

-Moooo •  •   •  •   •   • 
ee ooo o o-oo oo 

9 
* 9> ee o o o o 

MM 

••••••      •••••• 

«eoooo 
•MOOOO • ••••• rioiti •••••• oeoooo 

««•in 
e e o ce o 
#*-»oi 

e 
e 
M 
* 
« 
s 
I 

; 

• •mi OM OO -O MMO OOO «•OOOO rM a« eo •••••• • ft • • • • • ••••• • ••••• •••••• 
re oooo ee oo eo •••!•• moil 9 ** - « O O 
MM ee • 

8 I ! 2     i I ! 2     § i ! f     8 ! ! :     8 I ! 2 
M       ■    r       a    e       OM       «    -       o 

t £    e 
I 

*       «    c 

6-36 



—   j •    *    * • r*      - 
O « t      •     • » •       » 
— ►- -     M     w 4 A        M 

o i e ft.       M       — K O        M 
c M »» • *" »* M       — 

«a » 
3 to. « 
i* 
3 

m #■(►0000 r « O O O O | 9 • ••••• • • •   •   •   • 
»•«• oo o e o o MM O O O O to» k. V 

— « •* — 

3 

e 
o 
c 

« <• O O O o • ••••• 
o o o o o o 

oo o o o o • ••••• 
oo o o o o 

oo o o o o • ••••• 
oo a o o o 

to.% 
o 

»» o o o o 
oo o e o o 

r»M o O O O 
• ••••• 
MM OOO O 

■* * o o o o • •••»• 
oo o o o o 

oo o o o o • ••••• 
oo o o o o 

oo o o e o • • • • • • 
oo o o o o 

»»ooea 
oo o oo o 

«• * a o o o • ••••• 
ooo o oo 

oo o a e o • ••••• 
oo a o oo 

oo oo o o • ••••• 
OO O O Q O 

»• *•» 
Ik to. v • #•• • 
S • m • •» • * • 

we + • • **• M 
O »» * *» • «• Ik H «*• J 1» 
W «■ J • *• «O - * til * 
4 ;*. 
J mm m 

I s« <• 
« <•« « to> *■ • —     m 4 • »* J • • • -ei1 
• w-a 

*>» o o o a 
• • t • • • 
oo o o oo 

1» O O 3 O • ••••• 
OOO OOO 

MM oo o e 
• • t • • t 
IM oo o o 

• ••••• 
«2 ooo a 

« -• o e o o •••••• 
oo o o o o 

««•o oo • ••••• 
oooo oo 

SOIOOO 

oe oooo • • • • • • 
oo e o o o 

eo o oe o • • • • • • 
oo o ooo 

o o a o o a •••••• 

oo o o o o • ••••• 
oo o o o o 

OO OOO O • »*••• 
eo oooo 

41 

* MOM O *0 

eee m ••*••• 

to. % •-••*•     eeeeoe 
•••••• 

f f 

*»    •••••• «*•••• •••*•• 

-    «I 
*   k>e 
e  to. % 

•»•■if * • • « • • 
• MMee » 
©M4«•• •••••• 

•••••• • ••••• 
•••••• 

• ••••• 
•••••• 

s 
5 

; I I ! 
* i to 

4 

s i 3 !     ill t 
• •    -      • 
• tot      • M 

:i!i     si!3 
e * 

6-37 

"5» 



4 
« 
M 
3 

I 

tat 

• e 
■ 
tfc 

O 

to. N, 

o 
O 

oo e e o o •••••• 
ae a a o a 

o a a o o o •••••• 
ae ee a a 

r r a a a a 
--a a a a 

C        «*! *        - 

*»r r 4 a a • ••••• 
• a * M a o 
»M M 
it« 

• - • rfl o o 

i 
O 

ae a a a a •••••• 
ae e e e e 

ae e a o a •••••• 
ee ooo o 

rota a a a 
--0900 

-- <• M a a 
e — *. ip a a 

M — r « a o 
tue e a a a 

» eee e e e ee ee e o *•» •••••• t • • • • • 
kh X oe a a a e ee eo e e 

«mee e a 
--e a a a 

»» » # «a 
*-♦« « e 

M- ti •> <• a 
«a * c o o 

mi 
w I 

V <« *• 
«I 

we * 

»» • •• 
«*> J 

25- 

a: 
-« • 
••    «i 
»4» -* 

-81 
M» • 

ee e e a a •••••• 
ee e a a e 

ea e e ee 
ee o e ee 

eeoeee 

ee ee a e •••••• 
eeee ee 

looseo 

eeeeoe 
ee ee e a 

««eeee • ••»•• 
"floeo 

«*ee oo • ••••• 
-«eeee 

•-eeee 

a « - * <« o 

MM *        4 
9 4 

«* - 9 »  * C 

ee * a M a 

#** - r »a • ••••• 
*•* * M. M e 
MM m       M 
M4            — 

9M<>»49 •  ••■•• 
• a «ere M w 

4 

*- # im a OM w » *. a •••••• 3 
# * O »* M © 
MM M 4 
M « «.        - 

#8*0*0 

--0 J 45 S 
MM *        *i 

-M # a *> a 
«* e e -«? a 

» eee eee 
«••eee 

MM «# ■ M e • ••••• 
MM# «MO 
♦ M»       0 «• •       • 

• ••••« 

** ee •• ee »# • ••••• 
>M •••••• 

•*MM«a 
•  ••■•• 
#•M- • a 

•V -M 
«M 

BONO 

«• ae e e e e 
•••••• 
••eeee 

M«e«iM a 

«M 

« 
m 

«i*i   = 11 ?   {in * • a M m 11? 
t c 

» * » 
c 

2   i   t   5 
f * • : 

6-38 



3 

-       4 
• r 
• M 

O *= — 
O- K O O O •   •   •   •   •   • 
*«n a a a o 
J4- 

o---o o • ••••• 
««-o o o 
•AM A 

» * tH o o o • ••••• 
AM e o o o 

»««MOO •  ••••• 
At« N O O O 

•>m J> o o o 

o 
o 

««A r so e — AMMO o • ••••• 
K4»SOO 

•-«-on • ••••• 
MM OQOO 

MM O * O O •  ••••• 
A** A o o O 

M<-K•OO • •   • •  •   • 
MO KOOO 
MA 

It N 

-4K0-0 •  ••••• 
r# M or a 

A« MM « e • ••••• 
• 4« O-O 

MM A m a a *  •   •   •   •   • 
MM e e e o A* « O O O 

MI«. » - - e • • • • •  • 
90«0-9 
MM 

» 
41 

we 7 

*- • — 
lit 
«Ml - 

—      « 

«I- o 

« 

I»4» 

• 

Ik  •» 

-*rose •••••• 

»- r o - o • ••••• 
#« e OK o 
M« M       - 

e<* - o - o 
«« r OM O 
«4M        - 

#«M M « a •••••• 
«4M OM O 

« M       - 

«» -M M o • ••••• 
•>« o em o 
MM 9 

# - # M O  O 

»M«Mr« • •   •  •  •   • 
#MMere 

M|»        « 

»JIM M m M e 
■   ••••• 

MMOO eo 

•*# • - n a • ••••• 
MM e e o e 

e«e-M o • ••••* 
MMOOOO 

«>M •> a* M« • ••••• 
-MOO a o 

•>• r « e e •••••• 
o# M e-e 

«» « «»e •••••• 
»«UM e o e 

ee e« « e •••••• 
M«M e e e 

M« e « « a • •«-••• 
#« r e eo 

MM   V - »   O •   •    •   •    •    • 
«-oo M a 

«r « - o e 

•••••• 
«>M Mere 

r--r e o •••••• 
4M MO r o 

r 

• ••••• 
-#-•«e 

«M        • 

tue «M » e •••••• 
-23 —• 

«MO -MO • ••••• 
oM-eee 

«eA« M e •••••• 
*»«r eoe 

«# «MM e 

«A r - M o 

•» • ••••• 
,% OM «MM e 

M «A 

•  •   •   •   • Mr M M MO •  ••••• 
«A_eeo 

»r r MOO •••••• 
or r•ee 

OM»MA« 
■ ••••• 
e»«MAo 

M OMe«-e *»» •••••• 
*M •«**• 

•  ••••• e-rr A e •••••• 
aA.eee 

e«*»*e •••••• 
err»ee e«erA« 

5 
i 
« s i ! 2 I S f     | I S I 

w r m 
ill    t ! ! 2 I"       I ■ 

9 
0 

6-39 

/J 



e 
r 

vt 
3 

o 

U. N 

* 

oo o o o a • ••••• 
oo c oo o 

NO M OO O •  •»••• 
r r o a e o 

I« N oo o • ••••• 
-«-coo 

»K O 3 O O •  ••••• 
MM O O O O 

4 

a 
a *> - 
O 

oo o o o a •••••• 
oo o o o o 

«*- m oo o • ••••• 
• r ooo e 

Mm «^ o oo • ••*•• 
r r o O o o 

ro r oo o »• e o o o • ••••• 
MM O O O O 

oo o oe o 
oo o o e o *r «ooo 

a« r o-e • ••••• 
r r o O O O 

OO «OOO • •  •  • •   • 
O« W OO O 

*•o o-o 
NNQoeo 

M • • oe o oo o ** MO« e *»« # O MO oe#oo<a r r o o M o » ** • ••••• • • • • • • • ••••• •••••• •*•••• 
It Ik X • « 

oe o oo o -W MOM O Mr oeeo MM OO O O 
r »• 

s 
a 
*■ * -» - 

WO * 
1» oo a o o s 44Q«kS f It 4 O n ^ o» M oe o 

-     O » r •(■•it •  ••••• •  •   •   •   • •••••• • •••••                   a 
«. X oo o oo o **■ # Or O Mveooe 9«« OO O M-oo o e             * 

«•• J 1« -M 

25- • 
w» s 
:i. *» - 
i- « ooeoo e 

a»» ••••■• -«« » * oo o oe o — « 4 — Ml 
»w -* • 

s « 
-• 0 
w-e 

*• * 00SO31 «»«OOO o» •* • « o »» • ••••• • ••••• •>% OO OOO o * M 

r 
MX 

6« OOO« 
OO o e o o 

• •«!»•• • ••••• • ••••• • ••••• 

M ooeoo o ««••*• «hk«#a •••••• •••ore »• *••••• •••*•• •••••• •••••• •••••• 
^M 

o« oeeo O» MO« O 
M -■ 

or -o a a •««••• • MM o « a 

M 
•'# 

M 

ooooe o 

.  i 
i 

? ! 
#    * 

sin il!!   ifs! Ill     ? I ! I * 
» 
e 

6-40 

Hassan* ■bjJ 



ft» ft» 
I« 

3 
a 

-a 

« 
a 

9 
IX.« 3 3 SO • ••••• 
--3 3 3 O 

• ••••• 
MO « 3 3 3 aa 
MM 

38 3O3 3 • ••••• 
990003 333 O3 3 

--3933 • • • • • • 
a a O 3 3 9 

1 
a. 

3 
o 

-- 3 9 3 3 

4449-0 • ••••• 
-9<*»9» 3 
M« -   - 
MM 

3933 3 3 • ••••• 
9939 33 

399 33 3 • ••••• 
39 3 9 39 

--339 3 • ••«•# 
««3399 

•■#> 
--9999 

«9 -  M 
— M 

999999 

999 999 • ••••• 
99 9 99 9 

--399 3 

ft»» -9 99 • ••••• 
9-9 999 

M-999 9 

Mr-9 r 9 a« M - 
a 
a 

a M    — 

tm 
* 

W3 a 
*>w « * «*9M 9M9 •»99399 
-  3 k» • ••»•• • ••••• 

<*> N 9M9 3-9 PM M9 M 9 
a- j •» M9 M  9 
«i a M    - 

«4% C 
»••» 
«19 « 
a*- 

t. a 9949*3 *•* r 3 a 9 
a» • ••••• • ••••• 

• a « w v 9M9 9-a •«»ana 
— a a «a a 
»a j a M 

s!i 
« 
a« 
• Ml .* 9»» 999 9a r999 
1 • ••••• ■ ••••• 

*. 
9-99-9 

M 

9 9 99 99 • ••••• 
99 9 999 

9999 99 • ••••• 
«•999» 

999999 • ••••• 
999999 

• •«••• 
999399 

999999 • ••••• 
999999 

999999 • »•••• 
999 999 

389 99 9 • »•••• 
39 »99« 

999 999 

999999 

aa oo9 9 

a-99 a 9 • • • • * • 
•» a «a- « 

M- - a»», a 
♦••••• 
-•« 9 9M9 

M-ft»3* 3 • • • • • • 
•4II19 

: 
3 
a m 

A 
a 
a 

.5 99*999 • *•••• 
•-•999 

•«••«I • ••••• •99999 • •*••• 
999999 

• ••»•• 
999999 

• *»•*.• a« * • • • • • 

• »•»••9 • ••••• 
»--»II 

• ••«*• 

32 

999999 • ••••• 
999993 

999 99 9 • ••••• 9-99*9 • ••••• 
• 4*II9« 

a 
•••ill 
»-a 993 

•««••• »•••99 • ••••• • 99999       ••»9999 
• •••••        • •••♦« 
•99999 •«•■•! 

9999*9» 

S 

I 2 . I 

.4"»*! 

si!!     till 
Ills 

6-41 

I II I     ill | 
i       !     .       ! 



o a 

a m 

e« 
•» p» 
i a 
it»» • 
ft 

•        •        • 
•       ft       4 ft 

• *     • 
ft       9       4 ft     »     r 
* #4 ft 

a 
i 

w *» « 
a 

a » — 
ft* 

o 

•»•a a oo •••••• 
--oa e a 

ft a • a a a 
••••■• 

WO «OOP 
S3 

s ft — 
1»* 

#*ao-o •••«»• *« * a -o • • • » • • 
«a « a » o ft« -    * 

a  a 
e  = 

as a a ao 
oo oaaa 

00P090 
• • • to« 

oo o a a a 
• • • • ♦ • 
Ott o aa a 

eo a aa a 
• • •  4 •  • 
ooa a a a 

ft a a • « • 
•>  »*  » 

•»- a a a o 

««o o a a 

-«-a ooa ••••*• 
^ <* o o-a ? 

ft» ftoo o ro 
• • • • • # 
-•o ooa 

-o OO wo 
• ••■•• 

*• «O r o 
OO -  ft 

oo c a oo 
• • • • • k, 

oo o o oo 
oo o o o o 
• ■•••• 

oo o oo o 
~ <•> a a a a • »*.** 

a 
ft » 
ft »» 

fto-oao •••••• 
o-a ooo 

ft- ig oo o • ••••» 
••? -O r O 

OOOOOO • ••»•• 
OOOOOO 

ae o o c 9 
• •••la 
OOO o» o 

MO a e * £ • ••••• 
*« a a a a 

%•  ■» ■ a» 

■*afto*o • ••••• 
OftOO-o 

rloo« O • ••••* 
»■» «'■ «•» 9 
ft* ft  o 

OOOOOO • ••••• 
OOOOOO 

• ••••« 
ooo ooo 

9 - a a « 9 
• *•••• 

.*• a a a - o. 

^ * 

OOOOftO 
OftOo«o 

»ft a ooo •••••• 
-*.*ftO 
«o • 

OOOOOO • ••••• 
«ooooo 

OOOOOO • •«.••• 
oo o oo o 

---a ~ a •••••• 
•>« o a ft a 

• • • • • • 
o-oo-a 

OO'OOO • •«••»• 
0-» » ooo 

OOOOOO • ••••• 
OOOOOO 

ooo ooo 
• •••■• 

OOOOOO 
• •«ooo !••••• 
i * a a ** o 

oa «»ooo *••••• 
••»ooo 

oft a o«o OOOOOO 
OOOOOO 

ooo o ao 
•••*■« 

OOOOOO 
• •» « 4 a 
o«- a - a 

»a 
»5 

•ooooo •••••• 
••••II 

o*»«»oo« • ••••• OOOOOO 
• •»••♦ 
OOOOOO 

OOOOOO • ••••• 
•ooooo • ••••• 

oooooa 

s ftO 
ft % 

ft 
a 

aa-o » o • ••••• 
• »•«ooo 

• ••••• OOOOOO • • • • » • 
OOOOOO 

OOOOOO »•»••* 
ooo ooo 

a «• ao o o •  ••••• 
a a ft 4 a » 

I 
t 

I 
m 

! 

5 I II     si! 
I    * o 
%   5 5 t 

sin 
!     f 

iiil  x\\\ 
a 

ft 
t 

6-42 

aj 



9       3       * 
a « •   •  • •   •   • 
«► •> r M « * o 9 

e • e •  O  f» —        M 
c * *. 

• 9 - * 
9 9 
a Ik * 
* 

•a *3 S94Q ♦»flflBO 
i o • ••••• • ••#•• 

9 ■» • « o o o o 9 9 PO 3 O 
Ik 'S «4 *» «• 

m 9 o 

*       3       3 

r 
9 

••aooe 
•»0993 •  ••••• 
--3 SO O 

-«       *        3 

•?    r    « 

•  •   •   •   •   • 
Or r3 o 3 

v — 

3 
9 

449COO »»9999 

99OO99 

*« 9 99 9 

«4 
999309 99 * 99 9 

9 • •»9 M9*0 • 9 9i«c »«9999 9*9999 9 - * - e o 
9 *9 • ••••• •••••• • ••••• • ••••• •••••« fc % * 9» 99k3 "9999 9999 99 *-999 9 C9 9 «9 9 

9 99 ** »ft 
9 * 
• 
9 •> 
9 

« 

-O 9 

- • 
9 ?»»»*o 9M999 ** 99 99 999 9 9 9 9* * 9 « 9        * 

»9 • •••*•• • ••♦•• • ••••• • •••••        a 
4) •» • n» * ^ 9» »99 9 *9 999 a 9999 99 --O999 •»9 9 9 9 9       t* 

9* w * *»#    *» ** 9*                 " * .*- • 
7 
9 *!* 9 *i « 

I 1« « 9ft49l| 9999 9 9 999999 999999 ••• 999 9       * ^ »9 • ••••• • «*••• • ••••• • •*••• • •••»•        a • r*: * >• ::••«• «»•949 
a» :*•••• «•999« ?**-•• 

*** <•* « 

;!* 
«3 
«9 

1 9* 
99* 9*9 9« 9999 9*999 9 999999 99**9 9 • ••»*• • •«••* • •*••• • -•••• • • t • • r - * % *•*r 99 9 99 999* 999999 «••9999 9-9999 

* 9 «•  •» m *.* <•* 

9999*9 9 99991 

••9 991 

9* *999 

■?■■ 

I 9 
|       9 

* 999999 999999 * 9 9-9 9 9 *99*99 
*9 • ••••>• • •*«•* • ••«*• • »•*•» 
* % * •9*9*9 •9 9999 •• 9-99999 

mm 
•*9«»9 

9 

9*» 99 9 • •       *  #   • 
99 »99 9 

9 * 
99 9 9*9 ••99*9 

*9 ** 9 f 
♦ •   •  •  • 
• 9 999( 

J t 
#       C 

i**f 
c 9 « 

!l!|    |i!i    i!!i 

6-43 



o 
■ *    e r     - 

•      •      * •      •      • a a • • 
e     e 

9 

I 

4 
O 

9 

«* 4  0d0 

4M M e e e 
»•• *» 90 e • ••••• 
«« 0000 

k«OSOO •  ••••* 
v • e o 0 o 

«•OO09 • ••••• 
rroooe 

«•0000 •••••• 

«1 

9 
e 

«•#000 
• *»#• a a o 

to# »>99 e 

00000 0 » •00 so •r9 a «9 --99 9 9 

« 

• • • * * • 
##909 9 

• ••••• • • • • • 

9 m toto000O 
m • •    •     •    4    •    • • •••*• *•«••• • ••••• 

k> fck H 9* *• 90 9 #t* 0000 ••0000 »»t»00 •-0000 
9 ««•« • • toto *- « 

5 
0 

SIS 
■k rg^ft« 00 •» -0 • «»••r?« -•»0009 •0000 0 * » »••••• •   •••»• »•*•»• •  *•••• •   •♦••• 

•••««■ W> N. «A * 9 9 9 «#••«• »»•••• «-«9000 ••0000 
«•» «t f» toto • «• «to 
*« 5 • 
•»0 « • K 

«# *!- 
I t* « • ••••• • • • • • ♦ •••••• »•»••• •   •    r   «    •    « 

• * • % ■- #* *•• • 000000 «•0000 »     * « • to 4M toto 

:ii • 

*s 
• 0 

• It 
s 

•00000 

9•to »•0 «••••• !5MM 

i 

-• 
«•0000 • ••••• 
000000 

•00000 
► • * * * t 

000000 000000 
•00000 
••0009 

*S • •**«•< 
000*00 • ••••• 
000000 

♦ «•••• 
000000 

000000 • ♦•••# 
«••000 

« 

00 «009 
9gtoto«0 • 0 %0OO 

••0900 • ••••• 
•••••• 

•«••••        *•••*• 
• ••*••        *••»♦♦ 
•••••• #-0000 

0 
m 

8 ! ! ! 

« 
2 
« 
III    ji!? 

r     - * 
«0 * 

i*H « 
5 : « 

* 1 «I 

$-#* 

,JP!3^^»'lJ.,iw», mm resmmm JLi. 



- -1 il > 3 
a a • • * — •- 4 * O 

o 1 o r N • Nl- • 
— 

s> >• 
3 u» 

a 

N 

*, «4 O 3 3 3 3IH a 4 as a M «1 K a a 
o • •   • •   •   • •   • • • • • 

>» -• KNO 3 3 3 iflO> K M 39 a« r -> a a 
U. N -O > a»» •* — 

i- a oa ■m 

> MUI 

3 «4 3 3 3 3 •» r -a MO r a M M Ma 
3 •   a    • •   •   • • • •    • • • 

»» — *N 3 3 3 3 a £ •»» t> 3 MO a« M3 
•.N MO M M rt — N M 

3 « a a*j M* M 
a Nil» 

* 4«AO 3 3 3 *•» •  •   • •   •   • 
t*N MM O 9 3 O r— 49 OO or ao ae •> Ma- *- o M M aM «0 • ra *■ MM 

Ml« 
M 

J 
a 
a. 

r ** 
s • a • M • a • M«   - • WO * • » w * 

a -    o 
■a b. > - «• a* _» 
i«. x* -» 

19- 
A -MJ. 9 
7* *»i. 
a J3 t 
J a «t - 
J 
x o 
3 * * • • as • —     a • »* J 

• ••9 O • *•- a ,**• 
• a 
a« 
k-M 

a 
» a 

aa o o a a • ••••• 
MM a a o a 

aa a 9 a a •••••• 
MM s o a s 

4ÜN993 •   ••••• 
MM a o o a 

«4 M O O 9 •  ••••• 
MM-a oa 

19 a* MO • • • • • • 
»i« - »i aa 
a- a- - 
wa — M 

aa »a ao • • • • • • 
o- •••• r o 
— M a — — 
OO M M 

M -     «a     r a 
MM        MM       •» 
"»•"» M 

MM     aa     ao 

9*       W M 

4 4 N - 1+9 •  • •   • •   • 
ao r+ ro 
MM a M M 
aa M M 
-a 

aa aa as • • • • • • 
aM as oo 
-oi a» a 
r a ai a 

aa Ma aa • • • • • • 
a# aa M a 
M a M# a 

MO    aa    a< 

• -    «a    M 
a«    a        a 

a 

a 

a 
a 

a 

aa-oo a 
• • t • • • 
aM ra oo 

aM ao aa • • • • • • 
MO oo ao 
MOT MM a 
MO «a M 

aa -tf    MO • • • •     • * 
99 a- 
MO -a s° 

5 
a 
a 
l 

! 

a 
a 
a 

M aaaooo -9 aa CO a*» aa ao 
aa • • • • • • •  • • • • » • • •   V • • 
*a «MM a ao r • i MM aa MM 0-9 3» 09 Or M 

MS 
-a 

a «aM a M M M 
M 

M aaaoa a aa 9^ aa 

t 
i 

ao OM ao 
»» a • • • • • • • • • • • « • • • • • ♦ 
it. % a* a a a a ao Ma :• MM aa ->o 

M ■» i Ma '»a OM •J M a 
a 

i to 

•»«*. M a* — M M — 
• M 

a 
a 

M 
o 
a 

i ! 1 
a * ! I ! a 

a s I ! 3 
a 
a 

5 
a 

a 

• 2 i 
i 
■ I Y 

i o 

6-4S 



o 
PS 
■4 

vff 
3 

O • 
» -       Ml 
U. N 

*•     oo 
to* -- 

o r 
4 4 

3 a 

3 
O 

a o ON 

• ••to - • to      I» • »to * o -* O to to 4 — 
«to J to *W -i « a — *» wo s 

t* tow « -i      * 
w «  •« 
V M - m to 
3 «* • O II • ■ O 4 • -      -* • • -** • wto a 

--        H« 

u s 
3 

* *» to 

OS        «0 

to» 

to r 

Ml 

O g S g • to to to 

»III! 

f!58PCPIIWW U- JiUWW 



- -J 3 iff * 
O « • • • 
— t- C rt h> 

a 1 o o r « 
at 

— 

Vfl > 
3 lb 

- oo 
o • • 

*■ - oo 
Ifc V 

o 
c 

*4 AN 

oo 
oo r ai      OO 

OO     w*     oo »o -o     oo     oo 

IM «r »* * 
- at o 

«:. »I«  J 
«• II- 
*A W9 S 
m »• w 

3 10 tfl 
• O * 
t M  W   « 
• «•        ■« 
• J   -» • » « o 
• Ml»- O 

JO 

o 

in 

W * 
o 

+ *     •»« 

1 »f 

oo     *«     ••     »t     #* • «        ••        ••        ••        ■• 
oo     «#     oo     ••»     *4 OO 

4- 

93       »* •  <        • • 
OO      •# 

• •       • • 
o*    o» 

• O      *# • •       • • 4 m     *> *• • •      • • •O      OO      M» • •      • •      • • 
ttm       »O       MM 

r 

"5Ü 



— J * a 3 3 3 *» — 
C * 
— K • c o C C IN if 

o i o t» — » 
« * "* 
V3 >- •" 
3 lib 

i0 

* 

— •* HI     oo     oo      so      go      *■ r     ©M f» r «h titu» oo     tur» — o» oo      ra      r r» 
a ••      ••      ••      ••      ••      ••      •• •• •• ■• ••      •• •• •»      ••      • * 

*■ — o <*»      OO      OO      OO      OO      — —      <N T -o rn «ifi - «y      CO r 0» OO      <•* r      at at 
u. N, M »> *«*■». <■» • K o> — M      ar » •» «»r                   w 

•« »* K «■ Ä !j 
* 4 ft. 

o 4 in     oo     OO     oo      oo      r«     nm «» on r«. «A • «*      «JM •» M OO      •—     r iA 

k> — O "»       OO       OO       OO       OO       ——       4 ■* »O 4 «0 a 4 r <n>       r»4 iA O OO       4 »>       «r 
v> tu* mi* ~ + o* « «• « « MM 

O «*4 - M 

•■ 4 4 OO OO OO OO   «010 M«J MO M4 -4 O« »0 OO OO MM A4 
»- 0» •• ••  •• •• •• •• •• «• •• •• •• •• 
i* x oo oo oo oo oo  -- •• o- f» «0 r4 • * «04 »o oo *»•• »r 
O »M »• M • <« IKK W — 10« «4M 
« »• 4 - 

« 44 oo oo oo oo  i0- •> a »o 4« «► — »r «r «r oo 10 r w ■* 
► •> •• •« •• •♦  •• •• •• •• •• •• •• •• 
ib N 00 OO OO oo 00  -• 4Q i0— M 10 «IN am 4« r- OO 4» »> r 
• K « er* ««<• • r% — w — MM •> M 

* t 

• » 
.. U.  - 
«       10 
»«- Z N 

e -» 0 > • «- « — tt. X 
«•» J »"» 
310 J O 
at s - 
wo c 
«- w 
J    a 
4 • «• 

t- 
(0 «0 » •» 
e at 1* > 

* u * 
«•    w 

J J 
«4 0 
w- 0 
JO 
■ f 
4 

«0 
■" » 
It.  N 

If 

00  00  oo  oo  00 WO 
10« 

r 4 
»0- 

10 4   OO   OO   OO   OO   -»■»  A4 

AO   OO   OO   OO   OO OM 

* 4 
• 4 
M 4 

V 4 • • 
«0 

oo 09 oe 00 M- 

00 00 00 00 -• on 
«04 

M#> • • 
«04 
M 4 

OO 
>4   «0* 
I-  O« 

■ • 

SM 

« 

4* 93 00 0a 09 

Om      OO  OO  OO  OO *z a • o 
M 4 • • 
«?» 

M 
t> » to ^ 
M 
4 

• • 
o«* 

eo • • 
30 

00 • • 
oo 

90 • • 
09 

99  -0  -c 

4 
0 

r 
9 

t  -    A 
•0  - 
«f  e   e 

-9 

M 
3 
3 

r r  Mf 

9 
3 r 

4   •*> 

§   S r   r 

49   -M 
4r  M# 

S     I 9 9 r 
«► 
? 

6-48 

.  A.——_^„ J1__I  || —11, Ml  Wl'W tiuwM 



— I- 
I o 

4 

4 

—  "*r 
O   • • 

r 3 
90 

4 - 
N N 
»•» 4 

O 3 

a o 
39  -- 

3 3   4 4 
NO   r > 

4-4)   -- 
Jt O 
r» 3 

K 4 «13 

J 
4 
4. 

OO 

93 
30   -r 

93   44 

o>      -» ■» 4 

r r 
N — 

r r 
a 
r 

«r 3 

oa 

99 99 IfcN » 
CD 

r r • • 

a > 
» w • 
w in 
»»• » 
-«a 
— 4 — 
4~ J 
* * J 
XI- 
4 a c 

J * 
4 • — 

J» yi 
a * 

M W 4 

JO 
4 

r r 

4 

»■ > 
to. S 

ill c* 4M a a oa ro *9 K#» KtfS. or •   • •   • • • • • • • •   • •   • •   • • • r N K Jl a o 99 •A4 re 14 IN •> 4 N« 
-4 1* HBO — 4 NO 
4 "» a 

NN   NO   NK   *»4   NN • •    ••   ••    ••    •• 
un*  NN  4tii  r r  re 

»r 

MS • • 
*.N 

• • 
N — 

*> a 

#4 
r • 

4 JI • • 
4 N 

OO • • 
39 

99  <■»- • •   • • 
90   -N 

-N 4« 

33   33   I*- NK OO r« «•   ••   «• •• •• •• 
oo  oo  r< *K or er 

N -4 r- NN 

oo  OO  9- NO OO 
• •  ••  •• •• tt 
39  OO  04 -* Kf 

r N4 4« 

K. 4   »N 
4 H»   4 N 

»»  «a  •<* 
i •  • •  • • 
' —   4 4   NN 

OO  O-  »9  -*   • 4  «A* • •   * •   ••   ••   ••   •• 
«■-  N«  »N  a»4f  -e  4 r 

a 
w 

JI 

2 

r N oo oo N- • •* OO r N or a*a ON • • • • • • • • •   • • • • • • • •   • • • 
t± oo oo N4 4M «•e N- — e ON nn or m *4 N — nr NO or 

Or ON 014 • • • • • • 
or r* f*m 
NN * * 

•»r 
*N 

4)9   -1 • •   • 
*»N  N- 

«S 
-N 

99  93 
o- »a oo 
* •   • •   • • 
NO  »i  «r 

ON  04 

s: NN   —•* 
r -  3 4 

ft • N   «• I • •   • 
OO   N" r N 

r • 
-N 

OO  so  »- • •  • •  • • 
33  33  «*4 s:  *2  ;j  :*  ss NN 

• 4 

o*  3r 
94  ON 
• •   • • 

• r 

1 | 

4 

: 
i   i   s   5   5   i   i   ?   |   f 
«   —   •••   —   ••«•» 

N 
4 4 

Ö 

3 
N 
4 

s 
N 
4 

6-49 



3 

a 

9 
* 
T 
4 

I 

« 4 

• a      r *•      « j» 
IM *      » r     j> a 

ft»«", Kill a 4 
a. 

o a« 44 » » 33 • 4 ft» «A i^ 4 • • •   • 
ft» K Jl J) 33 a N r • 4» 

it. N N»* J» * ft» ft» ftlM 
3 4 4 mm 3* 
t> MM nn 

• t 
•> «a 4li» •>#> 38 • a Nl« ft» M 

ft.e> • • •   • 
tf, N mm mm ft» ft» *« 88 8» •* J> <n — •» MM «AMI 3M 4« 

a 4 4 
MM •«»«■I 

a ► r 4»» o> * 3Q o-» *>W -»(* *»»> • * •  • 
1» »* •• m ft»M £ i 38 t>ft» #M • 4 

a n» («1 •A* t> — *•»» 
a "• 44 r 4 

ft»M 
— M »ft» M 

•             M •             • •             »» 
•        ..it. - 
•     m    * *     »*» * ** #> - 4» »>•> 98 a» ft» a 4 l« 
a     »«3 ft«» « • •  • •  • •  • • • • • •   • 
WJ         ft» 4 - n. x »a K *m «.* 33 r 4 3M — 4 
-         41- J ft» * r M »A «A A4 - r a«* 
It.         « W -t a a* 44 oa •»8 ft» 4 
-         11 «• r M r a *4 
•A       *tO X 
A        »- W 
4         J        * 
W         4   * — 
J            <A «ft 
S           ft» 4 t>  • a* *> t> 83 — w 3*1 Oft« 
a        * i« »>t> •    • • • •  • • • • • • • • • 
•        e a «fc N • mm ft» ft» tJ» h« 88 v a 9r t> ft» 
t         M «J 4 4 M nt «J» ft» ft» M *• 4 t> 
•         —       J a «a ->t> mm — A 
•                  mi  mt t» mm 9 M ft» 
•       •»«. 8 
•     «it» a 

J 

•> a ft**« • • • • 
a- a»* 
•4M 

A* 
#A 
«a « *- 

an a» 
AM 

rut 
ft» 4 

r ro »A »*> • • • • 
• N. till« 3»» 
r -a -A 

AA     -3     mm 
AA ft. a 
aa *»M 

a)« am 
55 

2     t>r 

•»     m«* ss •• :: :a si 
?s  $5 ?2 

»» 
r 

a 

a«»     »»« • •     • • 
«• ft»     ft» — 

?     t 
a 
a 

*^PSpnp »IPappip 

4*   «a   ftt4 
4 ft» • • • ft» 

Sf    ^9    *•■ 
55   ;3   Ä2 

5 '* - I » • • a S -a »9     a« • S 
li a U s ; 

6-50 



a m 
m »- 
i a 

■4 * » 

f»        M        e 4 

O 1 a 
a s 

s 

3 

O 

I o 
MO       O —       4 4       ««-       -M O -      r w.      *■ * 

M — «1 NtA — 
I-        o O        O •» 

HI 
4 
4 

M      »*«      4 r      —— Oft      M rf 

44      -- 

w » 4 » * -»- « 
M» - 

mm -i «« - 
43 C 
-i * «   * — 

¥1 - 
4 * 
o 4 
V « « -* 

»« e 
JO 

«A 

4        M9        Ml . 4 •   • • 
, V A» Ml 

»4 «4 •   • •   • 
SO       04 

-4 

4* #9 #• • • « • • • 
M»      O-      ©• 

MO Me • • • • 
M©      O» 

f4 > • 
IM 

M 

OO       44 
•  »        t  • 
oo     M4 

Hi r      - o      r 9 **r     M* #4      -M      4M «4 • a 
©o •"   25 OO     r4 -«     *M 

lik     »r     MO 

r MM M4 r *> o • 4M MM -M #i • » •• •• •• •• • • •• •• • 
,N 44 MM 9« -• MM ©• Nf 91 w »M *»r M 

J4  »4  44  -4  M4  44  ••  -M • •   ••   ••   ••   ••   ••   ••   •• 
" -  M4  MM  OO  MO SJ   •£ 

M  «WO  «4  44  44  OM  4M  40  OO  41 
*> 4   ••   • •   ••   ••   ••   ••   ••   ••   • 
* *  * •  M4  03  r»  MM  M-  M4  MM  O« 

44  4«  4M  MM  MO  OO  40 • •  ••   # •   • •   ••   ••   •• 
4«      mm      OO      44      MM      OO      04 

• -       99       SO       4M       M- »O       ••      »4      MO      MM 

** :; is 8s •£ 
•4       44       OO       4( 

OO      OO      OO      44      4« 
• M 4« ;- •• r 

m 

1   !   !   ! 
Mil! 

1   !   !   I   !   !   i   i   i   i   I 
•-••-••MMMM 

2     %     t     S     I     2     •     2     I     I     . 

6*51 

»api fOOPPI -POÄ4 



I o 

U. 

a 
a 

» 
N •        o 

c I* M 

9 
I O 

OS 
oo — —        — N 

o 
a 

»   * 

«*.     »«    M»        <M     oft     -<<«     «o 

»      9 
-•• e *•» - 
.2. 
SS« 
•» v 
ft.- « - 

9 « 

2S" 

► >       OO      ft»      «•« 

* *» 

»<•     M«.     -#•     o-     »*i     *r     -r     »«•»     «»     or     -o     n 
■ O     «ft »r     oft     ftft     ftft ft     —ft      —» 

r«     oo     -* >*   3S 

ft 
« 
w 

ftN      OO      ft«      O-      ft«      oo      -# »ft       -#       OO       OO       OA       Oft       ft« 
»«    win    ftft    —ft        o     oft     or 

-- Oft 

«»      Oft      »O      Oft      ft! OO     ••      OO     OO     OO ;- ii it £i ii i 
MO      OO      Oft 
ft«      Oft      • - 
ftO O      ftj 

« 
i 
I 

2 
«■ 
J 

ft    oo    o»    o*    «o    «ft    oo 
• o        •  •        ••        ••        •  •        • •        •• 
.%    oo    ftft    ft«    • «    oo    fto 

IO     Oft OO ft« OO OO ft- oo oo 
I •       • • •• •• • • •• • • •• •• 
i-     »o fto ft* ro fto «ft ft« ftft 

ftO «o -- «ft «*« «o o «- 

5 i 

-L -J-' -^gpiA» 

!   I   !   !   !   ?   f   !   ! 
S   I   {   f   i   i   1   i 



o « — to 
i e 

4 
a 

4 
e 

m 

to 

o 
e 

4 
c to 

s 
I 

*  * 

• -v     ea     oo     oo     oo     m«     too 40 e» a* -r     or     -*     oo r *     44 
O ••             ••             ••             ••             ••             ••            •• «• •• 4  ••             •• 

to x —      ' "      ~ ""'      ""                            - m rw iii>» M - M K     *w     4 4      " " m r         «*     w 
— M4 — MM MM -       — M                            —                       4 
r -M                                                                                                                                                            « 

to 

e 94  ee  oo  oo  oo  M« O- m- MO 4M 44  r«  Mm OO M-  •• 

lux -                       mm 44 ee ** -   ■* r  mr 4«  -- 
O Mr MM MM — 
O -- 

r MM  oo  oo  oo  oo  eM  mr M4 IM -m mm  r«  MO  oo 4m  m« 
*r  ••  • •  ••  • • •• •• ••  •• • ••  •• 
«k% o-  oo  oo  oo  oo  Mr  OM *o M» M- Mr  «M  OO  OO or  mM 
' r r- 44 ro »N -   mw     ro 4«  -- 
• MO -- MM 

ik v e-  oo  oo  oo  oo  Mr  -o MM! *« -r tor W9     -m  oo mr  r«C 
e M 4- Mm mM ro -   *»r  oo mM  -- 
< -to **- MM M - 

M- 

• • 4 .« *, - • • • Urto m • • »      * M r«r oo oo oo oo 04 r to •»a mo or MM r »• r r oo mto MO • 
1 — to O »r * • • • •  t •  • • • •  • • • • • • • • • •   • • • • • •  • • • •   • o * to« - to X o- oo oo oo ee mM 4M or or 4to tor -to r - oo — m r M to — «W«f to -to r- • m to4 tor — or s* toto 

Ik • ■ 4 4 M4 to- to- — to «• - to — — 
m Ml C 3 m *-w 
4 -     s 4 - 4   • — — 

s 
m » 
tk 4 4r oo ee oo oe toM to to M4 to 4 to — r r m* Mm ee *t» OM 1 
m m tor • • • t • • • » • # •   • •  • • • •  • • • • • • • • • • • •  • • • 5 • o « to * o- oo ee ee oo — — :s to-3> r r Nto MO or SS ee e • m — • • w « 4 • M 4m 8- MO mM O to • • • 

-1*0 
4 *- to — to • • • t • 

4 

• 

to 
tor 

to r so oo ee ee or *»o r- mM ••r 44 4» or ee OO ¥9> • • • • • • • • • • • • • • • • • • • • •  • •  t • • • • •  « •   • 
*S r - oo oo ee eo OM or to? r - 44 mo toto 

M« 
ee *■"► re # — M to Mm toto 4M m * • ■tor to» M • « — 

r rM ee ee ee ee ro •• m«. «r MO r- Mr re ee «c »r  ••  ••  * •  ••  ••  ••  • j  t •  ••  ••  * •  • «  ••  JJ  ••  •• 

4 

• •   » • * • • • • • • • •• •• t »   •• •• ► o mo mm OM -4 «• mm MM ee MM oe 
- em or »r »4 M -5 «•>     M4 r- 
M to- to« - to          to 

• t 
ee 

• * 
• e 

m 
m 

rM ee eo 
9 •    • •    • • 
ea» ee ee 

ee 

ee er • •  • • 

ee  -m  MO rr 
••  ••  •• •• 
ee rr .*M «.*» 

••- «»to -r 
r r 

MO er toto mto MM •   • • • • • • • • • 
;: MD» 

MO *2 — to S* «to 
M 

-M — — — — 

rr OM to — r- » M 
• • •   • • • • • • • 
**■ Mr 5* m- • m re toto toO MM 

M M M 

e» 

es » • 
ee 

Mm 
• • 
r » 
mm 

• • 
— M 
too 

or 
• • 
r r 

i 
4 o   .   ;   o 

j -   :   r    : 
# •   •  «   e 

I if M i I i M i 
*     «     « «   e   « 

fi-S3 

jjJLIIHAIIIL.IIU      ,    i mU 



4 
O 

4 t* r m «H IM ill 4 a tit N •> » K > «■> 4 r » 0« o 
1* tfi <n » « 4 01 4 <n 1 

ill — «• 4 «M -• 

• « 
• 4 
• M* - 
• 4»* tj» 
• »    I 

A w3« A *•« 
4 4 * 
4 f •• 
i c 
1 ss 

« 

: 

• <r  3"» 4a  a» oa  93  »• am ••* <•»«•> r^  *» »a is r <• JI + 
».- 44  44 44  »r 3 9   9 3   3» 44 4« - 4 »4  4 4 IN »4 44   ^ * 
t,,x -         i -     > r -—iMNNrji> ii JIJI N- - -      w 

- .1»- -<M -   1 -                -                                                   J 
»4                                                                                                                                                                                                                                           4 

3 «4        1*14 44        r- OS        SO        44 4- 34 JlM 3«        •> T 4 til •> 4 » -        04 

I-.~ KM     ** * 4 4      • r 3 9      3 o      3 J» r - oi 4 as IJI      0» »> i«3 4 *> ** r      4 4 
ifc N •- -     «o -ui -o IM 4 ir a N<y o» c «Mr -         - 

9 M- «4 - -»4 - 
a 4 

a »9  9- »M  -r oo  oa  am r* «9 a- a«  **• »a ra r«  4« 
i»» ••  •• ••  »• *> •  ••  •• •• •• • • ••  •• •• «• ••  •• 

a a- -  9a a 9") ««r ra -- a* N# -   » 
• iK> m -«► N — 4 

a 44  -* --  r«« oo  oa  oa »v »a ra B4  *M ra -4 oo» >*w 
»>t> ••  • • •■  • • • ,  ••  •• •• •• •• ••  •• •* • • ••  •• 

• -  - OK oa»~or-~ora»«r -   - 
a ra • o 4 4 -4 

Mi 43  t» K oi«  4a oo  oa  a— wm a* «•• •»>•*  a** otr 44 ro  •»•» 
»% 4a 44 44 #4 oo oa  4- a« 44 44 44 r# oo» oo 44 4a 

•» «•  - oi*« •« a> «KI »i •  t>» rg «ir «■   - 
a •**» Nr — 4 — 

4 *»r  «N «»a  4 4 so  oo  r>% 4 o »»a • *» »a  ra #4 a«* 3 *  a » 
»»a • •  •• • •  » • ••  ••  * • •• •• • • ••  •• •• •• • •  •• 
I» N a»  r* or  oo oo  oo  or <*<"» oo» ar ar  «<*» «is •» a o» -  »s 
a • -   *»*» «• #« i« 44 «•«#•-«<» « - 
a * 4 «/••«• - 

» *»■ «O *» * •« r **M oo  oa  r<* »^ r-» 4o> **r  M« 44 ^4 44  44 
4 • «*r #«• 4« a«« «%4 ■»<* ••* #4 •• 
a «wa r- r- * *• 

r ii 4a ro  at» OO OO  oo oo 94t r« -- <«•> -• -• ««.  «a 
*»» • •  •• • •  • • • •  • •  •• •• •• • • • #  •• •• • » ••  •• 
*H ■*• *»a tm    #*4 oj oo a«« «« •>«• •»- 4-» -«• 44 a» 4« ro 
r 4 «# «» Mr 44 *•> - r« 4- 00 4.  4- 
O -4 »- «f 4)4 4 

^2 »• •• •>• •*•» 00 oo ••* 4«* ro aa r« ro aa- ar #* 94 
*N 44  -4 ••«*  *o OO  »»  4-» ««4 4r *»- -a  -a 44 a» aa  ii» 
2 •» 2f* «• ♦%* *a -r -  r* 44 2a a— 4 O 1* «► «4 014 »— — 

.2 »"* *• •• <*«» »o »o a* •*• *o r» ar 00 a-» a» 3»  aa 
*i •*»  *«• "»••  f* OO  OO  4- »• 4« 44 43  4« 44 o» oa  34 4 m* *4 «1 ** 4, »• ••   ar 4    4 
O *>4J - ««. » 

* 0 

a 
: 1 ! 

I   ;   3   5 i   2   i 
4    4    4 

r   a 
a   0) 

a 
a 

a 
4 
o 
4 
a 

5   t 

6-54 



o 1 o i«» *• • t* p> > 4 
«s ■■ 

4 f 
•3 Hi 
e 

^ 
a > » 4»» « 3 ♦   * •  • 

»■ — S© "i r 
4 k X ** K. —   X 

< » 
3 

3 * * • a 
9 •    • 

■» r •  ♦ •   • 
• mm - 4 

r • r 

* 
4 •# ^ #» 

«r »* v» »      * » «*4 4 » 
••■ 3 *> > * • •   • *•* • » X 3-* 3»* 
«   4f   ^ 1% ■nr - « 
1«   - » *» *  »   - 
-43* 
•■ ** 
4      * «   • <• 

A «• 
►» « »• Ji m * 
A 4 » ► •  • *   * 
9 * * x • *• 3« 
W  « * N 4 

m     ^ • ~u 
mm a 
49 »*- 
4 *» 4 »r • O 

•> r • * »   • 
«tv X «a 9* 

4 N 9 

"• * 33        4 N "»3 a-» 

— — 33      -«• *■»- «* N 
il3 Jl 9 33 »3 
— — fir r 4 3K 
-N rs »AN et-. 

r - 03      *«. w -r r r 

r » 33     NO *»r NO 
4t* Oil 9N «"Itx 
3* mm mm N 4 
mm W r l* ~ IM — 

-* oo     *• *.* i«r 
-*i oo     ON -<• a* 
N 4 ON Na # 4 
O • -4 -« r * 
— — r •» ji» N — 

** O 3        «O *r% O N 

mr 33         J» J» *9 iC 4 
4 4 Or ar •*• 
n» a* * a r-4 

*•*» a c     44 or «a 

JIN 39       N * *9 Jl • 
3/» «4 4- -N 
• 4 ON »» 4i« 

- 4 4 4»x » • 

4 » 93       4« *4 3« 

N«# oo     «# a- r 4 
44 a-4 4N m N 
• 4) * 4 *N * m 
- *r 44 *• - 

• 9 39       N« 3« 4«"» •  • *   *         •   » •• •   » 
N4 93        •**» «N N4 
94 r « r• rr 
•r -a aa *»r 

• N r M4> 4)- 

J 

3 
w 

4 
4 

r a» a« * a • • • • 
> x aa Nr 
r »r - N 

#N N- •* 
**•. >< a» 
ar *"» -*» 
#r N4 4- 

* "»a a«« • a • • • • 
»x *^ r m 
2 ** *»■» 2£ r 4«%     «XN     aa 

9*      mm      •« 
44)      414      **i 

* 
a» m • 4 » ^ 
4 •>a •  • • * •   • » • •   * •  ♦ • * 
4) 4"» 4 3 9 - 11 4*» * N 9 * «i * * *N 9 m ?£ 4 a m i ««* zt « * a» NN 
4 i 
2 m 

m 
4 

i f 4)9 • 
4 m 3 1 a *4 

4 ! a • a •« « i : 5 9 * 1 •9 • a 99 
m • 14 s • » • a • 4 m n I m *N a 9 

6-S5 

Rssarr?® M 



* * 

APPENDIX H 

ALTERNATIVE 5 DATA SUMMARY 

Table Paae 

Table III - Procurement, Constant FY 82 Dollars (millions) H-2-6 

Table IV • Procurement, Current Year Dollars (millions) H-7-11 

Table V - 1st and 2nd Destination, Constant FY 82 Dollars 
(millions) H-12-16 

Table VI • Vehicle Assets Computed as of Midyear H-17-30 

NOTE: "Mod" Is the preferred vehicle 
MSubN 1s substitute Item 
"Overage" Is the number of overaged vehicles 
retained in the fleet until AAO Is reached. 

Table VII - Operations and Support, Constant FY 82 Dollars 
(millions) 

Table IX • Total Costs, Constant FY 82 Dollars (millions) 

Table X - Total Costs, Current Year Dollars (millions) 

H-31-48 

H-45-49 

K-50-54 

H-l 
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APPENDIX I 

ALTERNATIVE 6 DATA SUMMARY 

Table 

Table III 

Table IV 

Table V 

Procurement, Constant FY 82 Dollars (millions) 

Procurement, Current Year Dollars (millions) 

1st and 2nd Destination, Constant FY 82 Dollars 
(millions) 

Table VI - Vehicle Assets Computed as of Midyear 

NOTE: "Nod" Is the preferred vehicle 
"Sub" is substitute Iten 
"Overate" Is the number of overaged vehicles 
retained In the fleet until AAO 1s reached. 

Table VII - Operations and Support, Constant FY 82 Dollars 
(millions) 

1-2-6 

1-7-11 

1-12-16 

1-17-30 

Table IX  - Total tests. Constant FY 82 Dollars (million») 

Table X    - Total Costs. Current Year Dollars (millions) 

1-31-48 

1-45-49 

1-50-54 
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APPENDIX J 

ALTERNATIVE 7 DATA SUMMARY 

Table . Page 

Table III - Procurement, Constant FY 82 Dollars (millions) J-2-6 

Table IV - Procurement, Current Year Dollars (millions) J-7-11 

Table V - 1st and 2nd Destination, Constant FY 82 Dollars 
(millions) J-12-16 

Table VI - Vehicle Assets Computed as of Midyear J-17-30 

NOTE: "Mod" 1s the preferred vehicle 
"Sub" Is substitute Item 
"Overage- 1s the number of overaged vehicles 
retained In the fleet until AAO Is reached. 

Table VII - Operations and Support, Constant FY 82 Dollars 
(millions) 

Table IX - Total Costs, Constant FY 82 Dollars (millions) 

Table X  - Total Costs, Current Year Dollars (millions) 
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APPENDIX K 

ALTERNATIVE 8 DATA SUMMARY 

Table 

Table III 

Table IV 

Table V 

• Procurement, Constant FV 82 Dollars (millions) 

- Procurement» Current Vear Dollars (millions) 

- 1st and 2nd Destination) Constant FY 82 Dollars 
(millions) 

Table VI - Vehicle Assets Computed as of Midyear 

NOTE: "Mod" Is the preferred vehicle 
"Sub" is substitute Item 
"Overage" Is the number of overaged vehicles 
retained 1n the fleet until AAO Is reached. 

Table VII • Operations and Support, Constant FY 82 Dollars 
(millions) 
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Table IX   • Total Costs, Constant FV 82 Dollars (millions) 

Table X    - Total Costs, Current Vear Dollars (millions) 
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APPENDIX L 

ALTERNATIVE 9 DATA SUMHARY 

Table 

Table III 

Table IV 

Table V 

Procurement» Constant FY 82 Dollars (millions) 

Procurement, Current Year Dollars (millions) 

1st and 2nd Destination» Constant FY 82 Dollars 
(millions) 

Table VI - Vehicle Assets Computed as of Midyear 

NOTE: 'Hot*  Is the preferred vehicle 
"Sub" Is substitute Item 

Page 

L-2-6 

L-7-11 

L-12-16 

L-17-30 

"Overage1* Is the number of overaaed vehicles 
retained In the fleet until AAO 1s reached. 

Table VII - Operations and Support, Constant FY 82 Dollars 
(millions) L-31-48 

Table IX • Total Costs. Constint FY 82 Dollars (millions) L-45-49 

Table X - Total Costs» Current Year Dollars (millions) L-50-54 
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APPENDIX M 

OFF-LINE ANALYSIS OF AMMUNITION AND POL REQUIREMENTS FOR 
 ARMOR, ARTILLERY AND MECHANIZED INFANTRY BATTALIONS 

M-l. The purpose of this analysis is to support the study assumption 
that TOE/BOIP are valid except for tactical wheeled vehicles. The 
analysis is limited to priority tasks (POL and ammunition) for high 
density units in the master force. The armor, artillery, and mechanized 
infantry units account for about 95 percent of the ammunition expending 
units in divisions and about 75 percent of the ammunition expending units 
in Europe. 

M-2. TOE proponent agencies examined all TOE documented tasks requiring 
tactical wheeled vehicles as part of the tactical wheeled vehicle fleet 
study. Particular tasks, such as ammunition and POL resupply, have been 
examined several times in connection with the 10-ton HEMTT BOIP, the XM1, 
M2, and M3 BOIP's and this study. 

M-3. The basic mission, capabilities, and doctrine of TOE units are not 
challenged. This analysis challenges the sufficiency of truck assets to 
meet POL and ammunition resupply requirements. 

M-4. Table M-l shows truck ammunition resupply assets for armor, 
mechanized, infantry and artillery battalions prior to the 10-ton HEMTT 
and XM1, M2, and M3 BOIP changes to those assets. The second column 
shows a comparison of truck assets needed by those units at AITF 
ammunition expenditure rates which are 230 percent of the rates 
documented in FM 101-10-1. The 10-ton HEMTT BOIP gives these units 
sufficient additional capacity to resupply at AITF rates at a cost and 
manpower savings over the vehicles needed in column 2. Lastly, the XM1, 
M2, and M3 BOIP's for armor and mechanized infantry units incorporates 
vehicle requirements to meet ammunition requirements peculiar to those 
weapon systems as shown in the TWVF base case column. 

M-5. Table M-2 compares POL transport requirements 1n the same units 
under current TOE, HEMTT, BOIP, and TWVF base case which incorporates 
fuel requirements of the XM1, M2, and M3 weapon systems. 

M-6. Table M-3 compares transport capability against a NATO standard of 
sufficient additional fuel to move the unit 50 kilometers. The table 
Indicates that the current capability was sufficient to meet 
requirements« Increases to accommodate the 100 percent increase in fuel 
consumption of the XM1 main battle tank and the M2 and M3 weapons systems 
are included in the TWVF capability. 
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07045H 
MECH INF 
BN 

17035H 
TANK BN 

06365H 
FA BN 

Table M-2. Comparison of POL Resupply Vehicle Capability 

(1) (2) (3) 

Current 
TOE 

HEMTT 
BOIP 

Base Case 
TWVF Study 

1 - 5T TRK W/TRLR 
2 - 8T TRKS 

6,800 GAL 

4 - 5T TRK W/TRLR 
4 - 8T TRKS 

17,200 GAL 

1 - 5T TRK W/TRLR 
2 - 8T TRKS 

6,800 GAL 

1 - 5T TRK W/TRLR 
2 - 10T TRKS 

6,800 GAL 

4 - 5T TRkS W/TRLR 
4 - 10T T3KS 

17,200 GAL 

1 - 5T TRK W/TRLR 
2 - 10T TRKS 

6,800 GAL 

4 - 5T TRK W/TRLR 
2 - 10T TRK 

12,200 GAL 

10 - 5T TRKS W/TRLR 
4 - 10T TRKS 

28,000 GAL 

1 - 5T TRK W/TRLR 
2 - 10T TRKS 

6,800 GAL 

«• 
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APPENDIX N 

ALTERNATIVE X DATA SUMMARY 

Table 

Table III - Procurement, Constant FY 82 Dollars (millions) 

Pane 

rt-2-6 
Table IV - Procurement, Current Ye*r Dollars (millions) N-7-11 
Table V • 1st and 2nd Destination, Constant KY 82 Dollars 

(millions) 
N-12-16 

Table VI - Vehicle Assets Computed as of Midyear N-17-3C 

Table VII • 

Table IX 

Table X 

NOTE: "Mod" 1s the preferred vehicle 
"Sub" 1s substitute Item 
"Overage" is the number of overaged vehicles 
retained In the fleet until AAO 1s reached. 

Operations and Support, Constant FY 82 Dollars 
(millions) 

Total Costs, Constant FY 82 Dollars (millions) 

Total Costs, Current Year Dollars (millions) 

N-31-48 

N-45-49 

N-50-54 
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APPENDIX 0 

WARTIME ACTIVE REPLACEMENT FACTORS (WARF) 
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INFORMATION PAPER 

DAMO-RQR 
26 Sep 80 

SUBJECT: Basis for Wartime Replacement Factors (WARF) Used in the Tactical 
Wheeled Vehicle Fleet Requirements Study 

FACTS. 

1« The WARF used in the Tactical Wheeled Vehicle Fleet Requirements 
Study were those which were used as input to the Army POMs for FY 81-85 * 
and FY 82-86, and were based on the Ammo P-85/WARF-85 Study completed by 
the Concepts Analysis Agency in December 1978. This study examined a non- 
nuclear conflict between NATO and the Warsaw Pact in the 1985 time frame. 

2. The WARF methodology develops equipment loss rates based on the 
interaction of three conditions: the combat posture of the force, the 
location of the equipment relative to the FEBAfand the cause of loss. 
The System for Estimating Materiel Wartime Attrition and Replacement 
Requirements (SYMWAR) methodology describes the Interaction of these 
three conditions and provides the basic WARF structure. Under SYMWAR a 
separate matrix (by posture, cause, and theater zone) was constructed 
for each item of equipment and completed with historically developed 
loss rates (Figure 1). Under WARF, historical data within the hachured 
area of the matrix In Figure 1 are replaced with the results of war 
games and simulations. Such results reflect changes in weaponry, mobility, 
target acquisition capabilities, and tactics which have occurred since 
World War II and Korea. 

3, There are two basic sources of loss data for the hachured portion of 
the matrix in Figure 1, at shown in Figure 2. 

a«  Tftt Concepts Evaluation Model (CEM). Th« CEM is the principal 
source for thore Items of equipment (primarily direct fire weapon systems) 
for which a significant portion of losses is expected to be from direct 
fire. The CEM la a fully automated, theater-level simulation which 
considers: weapon system and personnel losses, force mix, logistics and 
resupply, personnel replacement and evacuation, air and air defense, 
artillery, terrain, commuider's decisions, and massing against penetrations. 
The basis for loss assessment within the CEM is a set of high resolution 
games played in support of the study. Detailed aasessments are made for 
four 24-hour periods with US forces in attack, defend, delay and inactive 
postures» a 
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D# The Ammo Rates Artillery Models. A large number of costly items 
such as trucks, engineer equipment, arid electronic equipment, not normally 
a part of direct fire engagements, may suffer significant losses from |*f|* 
direct fire. For these items, direct fire losses are taken from history, 
and indirect fire loses are computed using a series of modified models from 
the ammo rates studies. The three ammo rates indirect fire models are 
the Target Acquisition Model (TAM), the Red Artillery Model (RAM), and 
the Casualty Assessment Model (CAM). A detailed analysis of materiel 
items expected within WP artillery range led to defining 22 artillery vul- 
nerability classes shown in Figure 3. Items of equipment found in the 
theater forward area can each be equated to one of these 22 vulnerability 
classes. For each class of equipment, a representative Item was selected 
that best characterised the class. As an example, Class 2, light armor, 
was represented by armored personnel carriers because the carriers made 
up 85 percent of all light armor population In that class. Lethal areas 
for each type of WP artillery against each of the representative items of 
the 22 vulnerability classes were furnished by the Army Materiel Systems 
Activity (AMSAA) and represented equipment damage so severe that replace- 
ment of the representative item was required. The lethal areas are the 
basis for loss assessment in the CAM. 

4. The losses assessed by the simulations are entered into the matrix of 
Figure 2 for each item of materiel* Historical data are entered in the 
unhachured portion of the matrix. Using the posture sequence determined 
for US forces in the CEM and density profiles (distribution of equipment 
over the five zones), attrition rates are computed by summing the losses 
over time. Logistical losses are computed based on factors specified by 
ODCSOPS to ensure that 100 percent of the repla amenta for lost equipment 
are delivered. The total system is summarised In Figure 4. 

5. Thus the WARF for wheeled vehicles are derived from a combination of 
hlstorl:al data, combat simulations, and logistical loss factors. The 
simulation data ir obtained from the Artillery Models where trucks art 
represented by two Vulnerability Classes: light vehicles (those less than 
2 1/2 ton - represented by 1/4 ton truck) and medium/heavy vehicles (those 
2 1/2 tons and larger * represented by 2 1/2 ton truck). If two trucks 
ate in the same class, the difference in their WARF will be a function of 
where they are found with respect co the FEBA (density profile) and when 
they arrive in the theater (deployment schedule). 

LTC Hegenhoff/70421 
Typed by? M, Sprow 
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Vulnerability Title Notional Item 
class 

1 Light aircraft Helicopter, light 
> observation 

» 

2 Light armor Carrier, armored personnel 
3 Medium/heavy armor Combit tanks 
4 Light vehicles True-, 1/4 ton 
5 Medium/heavy vehicles Truck, 2 1/2 ton t 

6 Light boats (floating) Bridge erection boats 
7 Light towed equipment Trailer, cargo, 1/4 ton 
8 Towed artillery Howitzer, towed, 105mm 
9 Medium/heavy towed 

equipment 
Semitrailer, 12 ton 

10 Light floating 
equipment 

Vehicle bridges/ 

Boat, landing Inflatable 

11 Bridge section, mobile 
ferries floating assault bridge 

12 Ammunition 
transporters 

Carrier, cargo, 6 ton 

13 POL transporters Truck, tank, fuel 
servicing 

14 Small arms Rifle, 5.56mm 
15 Crew*served weapons Machlnegun, 7.62mm 
16 Optical %n^ Illumin- 

ation Instruments 
Night vision sights 

17 Communications/ 
electronic devices 

Radio, portable 

18 Machines Generator set, 05-10KG '_ 

19 Mlscellanec.    small 
equipment 

Antenna, RC-292 if 

20 Medium/large shop sets Shops equipment, auto - 

maintenance ■| 

21 POL storage equipment Fuel system, supply point. ;i 
6,000 gallon i< 

22 Hater tanks Tank, fabric, 1,500 gallon | 

Figure 0-3. WARF artillery model vulnerability classes. 
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APPENDIX P 

DEVELOPMENT COSTS - CONSTANT FY-82 DOLLARS 
(THOUSANDS) - ALTERNATIVES 1-9 

P-L This appendix contains cost data for vehicle types requiring 
development and/or preproductlon fixed costs 1n each alternative. 

m 
P-2. The data for alternatives 1 - 9 are tabulated on pages P-2 through 
P-10, respectively. 
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TACTICAL WHEELED VEHICLE FLEET 3TUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 1 

FY 82 CONSTANT DOLLARS IN THOUSANDS 

SSN NOMENCLATURE   FY82 FY83 FY84 FY85-01 TOTAL 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE      2,867* 5,667* 0 0 8,534 

DlllOO 1 1/4-TON UTILITY 
TRUCK          0 1,148 0 0 1,148 

D13100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,301 2,987 0 0 7,288 

D15102 1/4-TON UTILITY 
TRUCK        1,521 1,615 1,124 0 4,260 

TOTAL 8,689   11,417       1,124 0 21,230 

*RDTAE Cost (All others are PAA). 

P-2 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 2 

SSN NOMENCLATURE   FY82 FY83 FY84 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE      2,867* 5,667 0 

011100 1 1/4-TON UTILITY 
TRUCK          0 1,148 0 

D13100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,301 2,987 0 

0J5104 3/4-TON UTILITY 
TRUCK          0 1,148 0 

TOTAL         7,168 10,950 0 

FY 82 CONSTANT DOLLARS IN THOUSANDS 

FY85-01  TOTAL 

0 8,534 

0 1,148 

0 7,288 

0 1,148 

*RDTÄE Cost (All others are PAA). 

0   18,118 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 3 

FY 82 CONSTANT DOLLARS IN THOUSANDS 

SSN NOMENCLATURE   FY82 FY83 FY84 FY85-01 TOTAL 

D13100 2 1/2-TON PI 
TRUCK (NEW BODY 
STYLES)      1,220* 478* 0 0 1,698 

013100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,301 2,987 0 0 7,288 

015102 1/4-TON UTILITY 
TRUCK        1,521 1,615 1,124 0 4,260 

TOTAL 7,042  5.080  1,124 0 13,246 

*RDT4E Cost (All others are PAA). 

P-4 

*%§*        w^i^W     "'i'-L.^I* "— —■ — IW JIKur^- 



TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 4 

FY 82 CONSTANT DOLLARS IN THOUSANDS 

SSN NOMENCLATURE FY82 FY83 FY84 FY85-01 TOTAL 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE 2,867* 5,667 0 0 8,534 

D14000 5-TON PI TRUCK 
(NEW BODY 
STYLES) 829* 217* 0 0 1,046 

OlllOO 1 1/4-TON UTILITY 
VEHICLE 0 1,148 0 0 1,148 

015102 1/4-TON UTILITY 
TRUCK 1,521 1,615 1,124 0 4,260 

TOTAL 5,217  8,647   1,124 0   14,988 

♦RDTÄE Cost (All others are PAA). 

P-5 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 5 

FY 82 CONSTANT DOLLARS IN THOUSANDS 

SSN NOMENCLATURE   FY82 FY83 FY84 FY85-01 TOTAL 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE      2,867* 5,667 0 0 8,534 

Oil100 1 1/4-TON UTILITY 
TRUCK          0 1,148 0 0 1,148 

013100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,301 2,987 0 0 7,288 

D15102 1/4-TON UTILITY 
TRUCK       1,521 1,615 1,124 0 4,260 

D16200 10-TON TRUCK 
(NEW BODY 
STYLES)      1,852* 1,304* 0 0 3,156 

TOTAL 10,541    12,721       1,124 0   24,386 

►ROUE Cost (All others are PAA). 

P-6 
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SSN 

014000 

015102 

TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPHENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 6 

FY 82 CONSTANT DOLLARS IN THOUSANDS 

NOMENCLATURE   FY82   FY83   FY84   FY85-01  TOTAL 

5-TON PI TRUCK 
(NEW BODY 
STYLES) 829   217 

1/4-TON UTILITY 
TRUCK       1.521  1,615   1,124 

TOTAL 2,350  1,832  1,124 

0 1,046 

0 4,260 

0  5,306 

!->   • 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 7 

FY 82 CONSTANT DOLLARS IN THOUSANDS 

SSN NOMENCLATURE FV82 FY83 FY84 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE 2,867* 5,667 0 

D16200 10-TON TRUCK (NEW 
BODY STYLES) 1,852* 1,304 0 

D11100 1 1/4-TON UTILITY 
TRUCK 0 1,148 0 

013100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,301 2,987 0 

015104 3/4-TON UTILITY 
TRUCK 0 1,148 0 

TOTAL 9,020 12,254 0 

0 8,534 

0 3,156 

0 1,148 

0 7,288 

0 1,148 

0 21,274 

♦RDTÄE Cost (All others are ?AA). 

P-8 
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TACTICAL WHFELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 8 

FY 82 CONSTANT DOLLARS IN THOUSANDS 

SSN NOMENCLATURE   FY82 FY83 FY84 FY85-01 TOTAL 

D13100 2 1/2-TON PI 
TRUCK (NEW 
BODY STYLES)   1,220* 478* 0 0 1,698 

D16200 10-TON TRUCK (NEW 
BODY STYLES)   1,852* 1,304* 0 0 3,156 

D13100 2 1/2-TON PRCOUCT 
IMPROVED TRUCK 4,301 2,987 0 0 7,288 

015102 1/4-TON UTILITY 
TRUCK        1,521 1,615 1,124 0 4,260 

TOTAL 8,894  6,384  1.124 0   16,402 

*RDTÄE Cost (All others are PAA). 

P-9 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 9 

FY 82 CONSTANT DOLLARS IN THOUSANDS 

NOMENCLATURE   FY82   FY83   FY84   FY85-01  TOTAL 

D15300  HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE      2.867* 5,667 

♦RDT4E Cost (All others *re PAA). 

0  8,534 
D14000 5-TON PI TRUCK 

(NEW BODY 
STYLES) 829* 217* 0 0 1,046 

DlllOO 1 1/4-TON UTILITY 
TRUCK 0 1,148 0 0 1,148 

D15103 3/4-TON UTILITY 
TRUCK 0 1,148 0 0 1,148 

TOTAL 3,696 8,180 0 0 11,876 

P-10 
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APPENDIX Q 

DEVELOPMENT COSTS - CURRENT YEAR DOLLARS 
(THOUSANDS) - ALTERNATIVES 1-9 

Q-l. This appendix contains cost data for vehicle types requiring 
development and/or preproductlon fixed costs In each alternative. 

Q-2. The date for alternatives 1 - 9 are tabulated on pages P-2 through 
P-10, respectively. 

Q-l 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND REPRODUCTION FIXED COSTS 

ALTERNATIVE 1 

INFLATED DOLLARS IN THOUSANOS 

SSN NOMENCLATURE    FY82 FY83 FY84 FY85-01 TOTAL 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE      3,003* 6,964 0 0 9,967 

DlllOO 1 1/4-TON UTILITY 
VEHICLE         0 1,411 0 0 1,411 

D13100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,957 3,670 0 0 8.627 

015102 1/4-TON UTILITY 
TRUCK        1,793 1,985 1,467 0 5,245 

TOTAL 9,753 14,030  1,467 0 25,250 

♦RDTÄE Cost (All others jre PAA). 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 2 

INFLATED DOLLARS IN THOUSANDS 

SSN NOMENCLATURE FY82 FY83 FY84 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE 3,003* 6,964 0 

DU 100 1 1/4-TON UTILITY 
TRUCK 0 1,411 0 

013100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,957 3,670 0 

D15104 3/4-TON UTILITY 
TRUCK 0 1,411 0 

TOTAL 7,960 13,456 0 

0 9,967 

0 1,411 

0 8,627 

0 1,411 

0 21,416 

*RDTÄE Cost (All others are PAA). 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 3 

INFLATED DOLLARS IN THOUSANDS 

SSN NOMENCLATURE FY82 FY83 FY84 FY85-01 TOTAL 

D13100 2 1/2-TON PI 
TRUCK (NEW 
BODY STYLES) 1,274* 536* 0 0 1,810 

D13100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,957 3,670 0 0 8,627 

D15102 1/4-TON UTILITY 
TRUCK 1,793 1,985 1,467 0 5,245 

TOTAL 8,024  6,191   1,467 0 15,682 

*RDT4E Cost (All others äre PAA). 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 4 

INFLATED DOLLARS IN THOUSANDS 

SSN NOMENCLATURE    FY82 FY83 FY84 FY85-01 TOTAL 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE      3,003* 6,964 0 0 9,967 

D14000 5-TON TRUCK (NEW 
BODY STYLES)    866* 243* 0 0 1,109 

OlllOO 1 1/4-TON UTILITY 
TRUCK          0 1,411 0 0 1,411 

D15102 1/4-TON UTILITY 
TRUCK        1,793 1,985 1,467 0 5,245 

TOTAL 5,662 10,603  1,467 0 17,732 

fe- 

*RDT&E Cost (All others are PAA). 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 5 

INFLATED DOLLARS IN THOUSANDS 

SSN NOMENCLATURE    FY82 FY83 FY84 FY85-01 TOTAL 

D25300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE      3,003* 6,964 0 0 9,967 

011100 1 1/4-TON UTILITY 
TRUCK          0 1,411 0 0 1,411 

D13100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,957 3,670 0 0 8,627 

D16200 10-TON TRUCK (NEW 
BODY STYLES)   1,934* 1,462* 0 0 3,396 

D15102 1/4-TON UTILITY 
TRUCK        1,793 1,985 1,467 0 5,245 

TOTAL 11,687 15,492  1,467 0 28,646 

*RDTAE Cost (All others are PAA). 

Q-6 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 6 

INFLATED DOLLARS IN THOUSANDS 

SSN NOMENCLATURE FY82 FY83 FY84 FY85-01 TOTAL 

D14000 5-TON PI TRUCK 
(NEW BODY 
STYLES) 866* 243* 0 0 1,109 

D15102 1/4-TON UTILITY 
TRUCK 1,793 1,985 1,467 0 5,245 

TOTAL 2,659  2,228   1,467 0  6,354 

i       * 

*RDTÄE Cost (All others are PAA). 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 7 

INFLATED DOLLARS IN THOUSANDS 

SSN NOMENCLATURE FY82 FY83 FY84 FY8£*-01 TOTAL 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE 3,003* 6,964 0 G 9,967 

DI6200 10-TON TRUCK 
(NEW BODY 
STYLES) 1,934* 1,462* 0 0 3,396 

D11100 1 1/4-TON UTILITY 
TRUCK 0 1,411 0 0 1,411 

D13100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,957 3,670 0 0 8,627 

D15104 3/4-TON UTILITY 
TRUCK 0 1,411 0 0 1,411 

TOTAL 9,894 14,918 0 0 24,812 

*RDTÄE Cost (All others are PAA). 

Q-8 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 8 

INFLATED DOLLARS IN THOUSANDS 

SSN NOMENCLATURE FY82 FY83 FY84 FY85-01 TOTAL 

D13100 2 1/2-TON PI 
TRUCKS (NEW 
BODY STYLES) 1,274* 536* 0 0 1,810 

D16200 10-TON TRUCK 
(NEW BODY 
STYLES) 1,934* 1,462* 0 0 3,396 

013100 2 1/2-TON PRODUCT 
IMPROVED TRUCK 4,957 3,670 0 0 8,627 

015102 1/4-TON UTILITY 
TRUCK 1,793 1,985 1,467 0 5,245 

TOTAL 9,958  7,653   1,467 0 19,078 

*RDT4E Cost (All others are PAA), 
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TACTICAL WHEELED VEHICLE FLEET STUDY 
DEVELOPMENT AND PREPRODUCTION FIXED COSTS 

ALTERNATIVE 9 

INFLATED DOLLARS IN THOUSANDS 

SSN NOMENCLATURE FY82 FY83 FY84 FY85-01 TOTAL 

D15300 HIGH MOB MULTI- 
PURPOSE WHEELED 
VEHICLE 3,003* 6,964 0 0 9,967 

014000 5-TON PI TRUCK 
(NEW BODY 
STYLES) 866* 243* 0 0 1,109 

011100 1 1/4-TON UTILITY 
TRUCK 0 1,411 0 0 1,411 

015104 3/4-TON UTILITY 
TRUCK 0 1,411 0 0 1,411 

TOTAL 3,369 10,029 0 0 13,898 

*RDTIE Cost (All others *rt PAA). 
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APPENDIX R 
DRIVER COSTS - CURRENT YEAR DOLLARS 

(MILLIONS) - ALTERNATIVES 1-9 

R-l. This appendix contains the vehicle driver costs In current year 
dollars for each alternative 1-9. 

R-2. Driver costs In FY82 constant dollars Is shown 1n table VII of 
appendixes D-L for each alternative. 

R-l 
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™„n  Tab1e R"L Dr1ver Costs (Current Year $M) 
DRCCP - Inflation Guidance 21 April 1980 MPA Composite 

Alternative No. of Drivers 82 83 84 85 
1 66,155 654.19 703.85 753.06 799.77 
2 66,097 653.62 703.24 752.40 799.08 
3 65,839 651.07 700.49 749.46 795.95 
4 66,405 656.67 706.51 755.90 802.80 

5 65,846 651.14 700.57 749.54 796.04 
6 65.733 650.02 699.36 748.25 794.67 
7 65,850 651.18 700.61 749.59 796.09 
8 65,550 648.22 697.42 746.17 792.47 
9 65,943 652.10 701.60 750.65 797.22 
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86 

848.30 

848.56 

845.25 

852.51 

845.34 

843.88 

845.39 

841.54 

846.59 

87 

901.97 

901.18 

897.66 

905,38 

897.76 

896.21 

897.81 

893.73 

899.08 

88 

957.90 

957.06 

953.33 

961.52 

953.43 

951.79 

953.49 

949.15 

954.84 

89 

1»017.29 

1,016.41 

1,012.44 

1,021.14 

1,012.55 

1,010.80 

1,012.61 

1,008.00 

1.014.04 

90 

1,080.35 

1,079.45 

1,075.19 

1,084.43 

1,075.31 

1,073.45 

1.075.37 

1,070.48 

1,076.89 

91 

1,147.39 

1,146.39 

1,141.91 

1,151.73 

1,142.03 

1,140.07 

1,142.10 

1,136.90 

1,143.72 
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02 93 94 95 96 97 

1.218.48 1,294.01 1.374.25 1,459.46 1,549.95         1,646.07 

1.217.42 1,292.88 1,373.05 1,458.18 1,548.60 1,644.63 

1.212.66 1,287.83 1,367.69 1,452.49 1,542.55 

1.223.09 1,298.90 1,379.45 1,464.97 1,555.31 

1.212.79 1,287.97 1,367.84 1,452.64 1,542.72 

1.210.70 1,285.75 1.365.48 1,450.14 1.540.06 1,635.57 

1.212.87 1,288.05 1,367.92 1,452.73 1.542.81 1.638.49 

1.207.35 1.282.19 1,361.70 1,446.12 1,535.79 1,631.03 

1.214.58 1,289.87 1,369.86 1,454.79 1,545.00 1,640.81 

R-4 

1»638.31 

1.652.29 

1,638.39 



98 99 00 01 Total 
1,748.13 1,856.47 1,971.60 2,093.85 25,077.34 
1,746.61 1,854.85 1,969.88 2,092.03 25,055.52 
1,739.79 1,847.60 1,962.19 2,083.85 24,957.61 
1,754.74 I,863.49 1,979.05 2,101.77 25,172.15 
1,739.97 1,847.80 1,962.40 2,084.08 24,960.30 
1,736.98 1,844.62 1,959.02 2,080.49 24,917.31 
1,740.08 1,847.92 1,962.52 2,084.21 24,961.83 
1,732.16 1,839.51 1,953.59 2,074.72 24,848.23 
1.742.54 1,850.53 1,965.29 2,087.15 24,997.14 
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APPENDIX T 

GLOSSARY OF ACRONYMS AND TERMS 

AAU 

ARMY 86 

AURS 

BOIP 

CBS 

CFV 

COEA 

CTIS 

CUCV 

DA 

DARCOM 

FAS 

HEMTT 

HMMWV 

IFV 

IIQ 

UN 

LOGSACS 

MACRIT 

MARS 

MLRS 

MTOE 

NICP 

- Authorized Acquisition Objective 

- An ongoing series of organizational and doctrinal 
studies including Division 86, Light Division 86, 
Corps 86, and echelons above corps 

- Automated Unit Reference Sheet 

- Basis of Issue Plan 

- Continuing Balance Summary 

- Cavalry Fighting Vehicle 

- Cost/Operational Effectiveness Analysis 

- Central Tire Inflation System 

- Commercial Utility/Cargo Vehicle 

- Department of the Amy 

- Development and Readiness Command 

- Force Accounting System 

- Heavy Expanded Mobility Tactical Truck 

- High Mobility Multipurpose Wheeled Vehicle 

- Infantry Fighting Vehicle 

- Initial Issue Quantity 

- Line Item Number 

• Logistics Structure and Composition System 

- Manpower Authorization Criteria 

- Materiel Acquisition Readiness System 

- Multiple Launch Rocket System 

- Modified Table of Organization and Equipment 

- National Inventory Control Point 
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o&s 

ORFF 

PAYLOAD CATEGORY 

POMCUS 

PTRF 

RDAISA 

SRC 

SSN 

SSNS 

TAA 

TACV 

TACV Addendum 

TACV-EX 

TAEOP 

TÄRCOM 

TDA 

TOA 

TOE 

TOE PROPONENT 

TRAOOC 

TWVRMO 

TWVMO 

USAHMSA 

- Operating and Support Costs 

- Operational Readiness Float Factor 

- 1/4-Ton, 2 1/2-Ton, 5-Ton, etc. 

- Prepositioned Materiel Configured to Unit Sets 

- Peacetime Replacement Factor 

- Research, Development, and Acquisition Information 
System Agency 

- Standard Requirement Code 

- Standard Study Number 

- Standard Study Numbering System 

- Total Arny Analysis 

- Special Analysis of Standard Tactical Wheeled Vehicle 
Requirements 

- Addendum to the Special Analysis of Standard Tactical 
Wheeled Vehicle Requirements 

- Special Analysis of Standard Requirements Excursion, 
Tactical Wheeled Vehicles 

- The Arn\y Equipment Distribution Plan 

- Tank-Automotive Research and Development 

- Table of Distribution and Allowances 

- Total Obligation Authority 

- Table of Organization and Equipment 

* TRADOC Schools/Centers and Agencies Responsible for 
Development of TOE Documents 

- Training and Doctrine Command 

- Tactical Wheeled Vehicle Requirements Management 
Office (LOGCEN) 

- Tactical Wheeled Vehicle Management Office (DARCOM) 

- US Amy Materiel Management Systems Agency 
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USAMSAA      - US Army Materiel Systems Analysis Agency 

WARF        - Wartime Active Replacement Factor 

WAR-SA       - Wartime Active Replacement for Special Allies 

i 
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APPENDIX U 

DISTRIBUTION 

■:*>■ 

UNIT 

Department of Defense: 

Defense Documentation Center for Scientific 
and Technical Information 

Defense Logistics Studies Information 
Exchange 

Office of the Secretary of Defense (PAVE) 

Department of the Army: 

Army Study Documentation and Information 
Retrieval System (ASDIRS) 

OASA (IL&FM) 

ODHSA (OR) 

OASA (RDA) 

PAÄED, OCSA 

ODCSOPS 

ODCSRADA 

ODCSLOG 

OCA 

Commands: 

USADARCOH 

USAFORSCOM 

USATARCOH 

USATARADCOH 

AMSAA 

U-l 

FINAL 
DRAFT 

2 

1 

1 

1 

1 

1 

1 

2 

2 

2 

1 

3 

1 

3 

3 

1 

COORDINATION 
DRAFT 

3 

3 

1 



UNIT 

HQ TRADOC: 

ATCD-SP 

TRADOC Library 

TRADOC Elements: 

USACACDA 

USA Pers and Admin CD Actv 

USACDEC 

USA Nuc Agcy 

USACGSC 

USAADS 

USAARMS 

USAAVNC 

USA Chap Cen & Sch 

USALS 

USAFAS 

USAIS 

USA Intel 1 Cen & Sch 

USANMCS 

USAOC&S 

USAQMS 

USACHEN Sch 

ÜSASIGS 

USASCS 

USATSCM 

FINAL   COORDINATION 
DRAFT     DRAFT 

20 20 
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V 

UNIT 

TRADOC Elements: (cont) 

USALOGC 

USAACAD NEAL.TH SCI 

TRAIOC Field Elements: 

EUSA 

USAREUR 

DARCOM 

OTEA 

MIRADCOM 

AVRADCOM 

USAECOM 

ÜSATECOM 

TARCOM 

TARAOCOM 

USAMCOEC 

USAF TAWC 

USAF ASO 

FINAL 
DRAFT 

5 

1 

COORDINATION 
DRAFT 

5 

1 
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