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FOREWORD

This report of a test perf ormed on the KC— IOA cargo system mock-up is Sub-
mitted In accordance with Data Item nunber OI-T-371C1’f (Sequence ~o. AO2D)
under USAF contract niiuber F33700—78— C—000 1 for the KC—10 progran. The
test was conducted on June 18, 19 and 20, 1979, at Long Beach, Calif., by

the Douqias Aircraft Co., FlcDonnel l Douglas Corp., 3855 Lakewood Blvd.,
Lnnq Reach, Calif. 90846.

Three IISAF personnel witnessed the first 2 days of testing and two of them
remained for the final 1/2 day. On June 18 and 19, the following were
present:

Capt. Robt. I. Marx, ASD/YT~ Fit Test MGr., KC— lO
• SPiSgt. Wi llie J. Lorenz , AFALD/YT/MACSO Loacbnáster

SMSgt. Steve K. Johnson, AFTEC/TEZ Loa~hnaster

One June 20, Capt. !~1arx and Sgt. Lorenz were present.
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ABSTRACT

A test was conducted on the KC—1OA Cargo Handling System lock—Up to evaluate
the performance of the current design of the powered roller system.

The test consisted of running a total of 246 load/unload cycles wi th various
Welqhts loaded on the pallets. Of these load/unload cycles, 135 were sin~ile
‘IC,J 6/E pallets and the remain4ng 111 were coupled HCU—6/E pallets (2 in
train). These cycles simulate over 2 years of KC-IOA palletized cargo
operations.

The powered roller system functioned very well for the entire snectrtsn of
loads. Single and coupled pallets were loaded laterally or rotated in the

doorway easily. This test demonstrated that the system meets or exceeds its
design requirements.
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1.0 INTRODUCTION
- 

The main cabin cargo handl ing system consists (In-part ) of a powered
roller system, which provides lateral on-loading/offloading of cargo
and capability for rotating over-length cargo through the cargo door-
way.

Paragraph lO5lBH of the Statement of Work (SOW), dated 30 September
1977, states that: “Tests shall be initiated on the cargo loading
system mock-up to evaluate control system operation and system capa-
bIlity to rotate overlength loads and to move coupled pallets”.

A cargo loading system mock-up was built as a development too’l to de-
monstrate the ability of the powered rollers to move and rotate single
and coupled pallets; the electrical circuitry of the system; and to
develop operation techniques for training and cargo loading manual in-
puts.

Through the development phase, the cargo loading system mock-up was
modified and changed to insure that the best combinati on of designs
were evaluated.

1.1 TEST OBJECTIVE

The primary objective of this test was to evaluate the performance
of the current desIgn of the powered roller system. The test plan
was derived using the Mission Profiles of Appendix II of the SOW to
simulate real life conditions. The secondary objective of this test
was to evaluate the effect of reorientation of two powered rollers as
outlined in Review Item (RI) ClOl submitted by USAF during the Furnish-
ings and Equipment Critical Design Review (CDR) on 14 March 1979.

1.2 DESCRIPTION OF CARGO HANDLING SYSTEM MOCK-UP

The KC-1O Cargo System Mock-up used In this test/demonstration is
shown in Figure 1 and by two overview photographs, Figures 2 and 3.
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- The mock-up consists of simulated loader and the KC— 1OA cargo
handling system from fuselage stations 625 to .60 (apnrox inately) .
Details of the mock-up Include:

- 1) Loader Simulation
To simulate the bed of a USAF 40K loader, cylindrical rollers
were used adjacent to the aircraft door and the guide rails
were spaced at 108.5 inches. The guide rails were flared open
at the end as on the 40K loader.

2) Airplane Simulati on
a) The cargo door sill conveyor assembly was simulated by a

row of cylindrical rollers and an aft door jamb protector
bracket (production part) . These Items were installed at
the doorway area.

b) Production omni—directional rollers were mounted on plywood
sImulating the KC—1OA onni-directional conveyor assemblies .

c) Eight powered rollers were installed in cutouts in the ply—
wood. Locations are Ident~ca1 to the KC-IOA system. The
roller assemblies had prior usage during the development
phase of the mock—up, but each roller shell had new tread
on It for this test/demonstration . In Figure 4, the new
tread can be seen as wel l as the alt,iinum alloy rings on
the ends of the roller. The end rings are a production
change which has been made to protect the tread from gouging
by the latch detends on the edges of the UCU-6 /E cargo
pallets.

d) The left— hand guide rail was positioned at X +1fl8.69,
simulating the 27 pallet arrangement.

e) The right—hand guide rail was positioned at X -88.69. The
guide rail has notches cut in it to simulate the individual
seçpnents of rails located in the omni—directional area of
the KC—1OA cargo handling systen (Refer to Figure 3).

f) P~ ~roc’uction type pendant control was used for this test/de-
monst ration. The pendant Is located at the forward edge
of the simulated cargo door area.

~~ CDONNSLL DOUGLA S CORPORATION
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1.3 DESCRIPTION OF TEST ARTICLES

Two HCU-6/E cargo paltets manufactured by the Brownl ine Division of
Brooks and Perkins, Inc. were used for the test. “FlIght test”
weights were loaded on the HCU-6/E pellets to simulate the various
weights of pallets.

A Douglas design pallet coupler was used to couple the HCU-6/E
pellets together. This coupler is described in Paragraph 3.0 of
this report.

1.4 CARGO SYSTEM MOCK-UP TEST PLAN

A test plan, based on the following , was developed to evaluate the
performance of the powered roller system.

Mission profiles discussed in Appendix II of the SOW were used to
determine the nLlnber and character of single and coupled pallet loads
that would be carried aboard the KC-1~~ during Its 20 year life span.
This pellet study is found in Appendix C.

The equivelent of two years of service was considered sufficient to
• evuluate the powered roller system.

A total of 246 load/unload cycles were run, with pallets weight be-
• tween 2000 and 10,000 pounds. A load cycle is defined as the move-

ment of a pallet load from the “loader” into the “airplane” and
beck out to the loader”. The first 236 cycles simulated the 2

1 years of projected KC-lO service and the remaining 10 cycles were
run with powered rollers ni,nbers 4 and 5 rotated 900 clockwise to
evaluate the effects this arrangement would have on pallet handling

• capabilities (Reference RI ClOl).

The following chart lists the sequence of events in the mock-up
test/demonstration.

MCOONNNLL DOUGLAS CORPORATION
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SEQUENCE OF ACTIVIT Y - CARGO SYSTEM MOCK-UP TEST

TEST PALLET PALLET LOAD PALLET EXCURSION* CYCLES~~

1 Single 5 ‘o RS 45
2 Single 10 To RS 5
3 Single S To LS 45
4 Single 10 To LS 5
5 Single 5 Rotate To IS 20
6 Single 10 Rotate To LS 5
7 Coupled 6/6 To RS 10

108” Side
8 Coupled 2/2 To RS 75

108” Side
9 Coupled 2/4 Rotate To IS 10

108” Side
10 Coupled 2/4 Rotate To RS 10

88” Side
11 Coupled 4/6 Rotate To LS 3

108” Side
12 Coupled 4/6 Rotate To IS 3

88” Side
SUBTOTAL 236

FOR RIJIS 13-21, POWERED ROLLERS 4 & 5 WERE
ROTATED 90~ CLOCKWISE (REF. FIG’S. 21 & 22).

13 Coupled 4/4.2 Rotate To RS 1
88” Side

14 Coupled 4/4.2 Rotate To IS 1
108” Side

15 Coupled 4/4.2 To RS 1
108” Side

16 SIngle 5 T0 RS 1
17 F’”qle 5 lo IS 2
18 S~ jle 5 Rotate To IS 1
19 Single 5 To RS 1
20 Single 10 To RS 1
21 Single 10 Rotate To IS 1

TOTAL 246

* RS • Right side channel of pellets in airplane ;
IS • Left side.

~ One cycle is movement of pallet fran loader into ai rplane
and back out to loader.
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2.3 SINGLE PALLET OPERATION

A total of 125 load cycles was run with s1n~1e pallets having loads of
5000 or 10,000 lb., 100 cycles being straight lateral translations ,
simulating loading into a 25 pallet all-cargo configuration as shown
In Figure 5~and 25 load cycles were rotated on entry and exit simu-
lating loading the left—hand side of a 27 pal l et all—cargo configura—
tion.

After the first 10 cycles, a cut apporximately 0.6 In. long appeared
on the tread of one roller (see Figure 6) but it did not increase
during the remainder of the entire test.

Fi gure 7 shows a chip in the tread of roller No. 5 that was di scovered
after the fi rst 48 cycles , the last 3 cycl es at a 10,000—l b. load.
Finure 8 shows that a pallet being offloaded may not be misali gned or

it won ’t enter the loader ’s guide rails easily. In Figure 9, a pallet
is In the process of rotation, and Figure ID, a chamfer on the end
ring of a roller occured when the edge of a pallet was positioned on
the edge of the roller. In Figure 11 , a pallet was positioned so
that one of its latch detents was against the door jamb protector
bracket to determine If a hook—up would occur. The remedy for this
condition is to pull the pallet away from the bracket by use of the
powered rollers.

After 122 load cycles, it was noticed that roller ‘10. 4 would not
raise up when energized to dri ve toward the right side. The frame
of the roller was bent (Figure 14) so that the erection mechani sm
was misal igned. The problem was corrected by repl acing the frame.
Simul taneously it was noticed that roller No ’s 4, 5 and 2 were missing
one bolt each In the attacment pattern to their metal mounting plates,
and at all 8 powered rollers many of the wood screws attaching the
mounting plates to the wooden flooring were loose or missing. The
omission of bolts and wood screws can he seen In Figure 4, ~~, and 7
and is traceable to modifications made during prior developnent work

MCDONN LL DOUGLA S CORPORATION
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done on the mock—up. All missing attaclinents were installed , and no
further difficulties were experienced with roller operations.

Basically, the powered roller syst~i performed this portion of the
test wel l in moving the single pallet laterally in the aircraft or
rotating in the doorway area.

~$CDONNSLL DOUGLAS CORPORATION
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3.0 COUPLED PALLET OPERATION

A total of 111 load cycles was run with coupled pallets having total
loads of 4000 to 12,000 lb. for the pair of pallets. The first 85
load cyc’es were straight lateral translations into the airplane , and
the last 26 were rotated on entry and exit. The pallets that were

\ rotated were coupled on either the 88 inch or 108 inch dimension.

Figure 12 shows coupled pallets being loaded and Figure 13 is a close-
up of the pallet coupler. This coupler provides a 1—Inch space be-
tween pallets as is standard in the KC—lOA Cargo Handling System.
Two couplers are required to couple two pallets. No loose parts or
tools are required for attachment of the couplers. In Figure 15, a
pair of coupled pallets has been rotated to the right side channel in
the airpl ane.

In Figure 16, sane scuffing on the end ring of roller Tb. 5 is seen,
and the tread chip first shown In Figure 7 is enlarged to approximately
0.7 in. long, 0.5 in wide, and 0.15 deep at the deepest point. This
was observed after 230 load cycles incl uding 20 cycles rotating coupled
pallets and 25 cycles rotating single pallets.

Figures 17, 18, 19, 20 are views of all the powered rollers, taken
in pairs, showing the condition of the rollers at the completion of
236 load cycles.

The powered roller system performed this portion of the test very well.
lateral movement of coupled pallets was accomplished easily and the
rotation was positive.

MCDONNELL DOUGLAS CORPORATION
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4.0 OPERATION WITH TWO POWERE D ROLLERS ROTATED 90° (RI Cu ll)

Powered roller No’s 4 and S were rotated 90° clockwise to a longitud-
inal drive fixed position in order to evaluate the function of the
roller system in this configuration, refer to RI ClOl generated duri ng
the Furnishing and Equipment CDR. Figure 21 shows this arrangement
and Figure 22 is an overview phot~.

In general , this arrangement producoJ a co~sic~ riitle amount of un-
wanted pallet rotation, especially on sinqie pallets moving toward the
airplane door fran the airpl ane’s right side. A 5000—lb. pallet ro-
tated approximately 300 on entry toward the right side and 75° on
exit. A 10,000—lb.. pallet rotated approximately 20~ on entry, and on
exit was rotated 45° by the time it got to the airplane centerline
(similar to Figure 24). Since 86% of the anticipated pallet loads in
KC—lOA operations do not require rotation, the unwanted pal let rota-
tion associated with this mixed arrangement is very undesireable.
Rotating single or coupled pallets to the left side worked quite well
except for final adjustments. Figure 23 shows a pallet position on
the left side with no more aligment by powered rollers possible.

In this arrangement the operator must handle more complex switching
operations in rotating pallets because he must handle power controls

in 4 directions instread of 2.

Aft translation produced by rollers 4 and 5 was an assist, although
• it did tend to produce some rotation because the point at which power

is applied is eccentric to the pallet.

• II
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5.0 SU~t4ARY AND CONCLUSIONS

The basic powered roller system design performed very well for the
entire spectrun of loads. Lateral onloading/offloadlnq of single and
coupled pellets were accomplished easily and effectively. Rotation
of single and coupled pallets was positive and easy to control. The
operator’s pendant control techniques were easily learned and ar~p1ied.
This test demonstrated that the powered roller system meets or ex-
ceeds its design requirements.

Wear, tear, or tread gouging on the powered rollers was not sufficient
to be considered disabling damage. All rollers were functioning nor-
mally at the completion of testing. The bent frame on roller No. 4
(causing a 50% loss of function) was traceable to loose attachment of
the rollers to the mock—up flooring.

Roller tread wear was negligible , measuring .000 to .020 in. on the
radius, considering that the testing sImulated 2 years of KC— 1OA
palletized cargo operation.

In addition, this test demonstrated that rotating two rollers 900, as
Indicated in RI ClOl , created unwanted pallet rotation when moving

• pallets in/out of the aircraft and complicated the operator’s control
• procedures.

During the deve1o~~ent phase concern was expressed about the wear on
the bottom surface of the HCU—6/E pallets when rotating through the
cargo door. Upon the completion of this test, photographs were taken
of the bottom surface of one of the pellets and a close—up of one
corner, see Figures 25 and 26. The photographs show that there are
flhlnerous marks and small indentations over the bottom surface, but no

• serious damage. The other pallet used In the test looked the same.

These HCU—6/E pal l ets have been at the Long Beach facility for approx-
• imately eight years. They were first used on the DC-3 Power Pack

Shuttle mock—up, through the development phase of the V~C—1 0A mock—up,

MCDONNELL DOUGLAS CORPORATION
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and then for the 2—year simulated KC-lOA palletized carno operation.

There is one area that should be noted. During this test a sharp
edae was found on the lower corner of the pallet latch detents, as
seen in Figure 13. This edge condition may have been produced by
displacing and cold working the material duri ng pallet movements on

• various mock—up operations, and may be the cause of rol ler tread
damage and end ring wear that occured during the early testing.

Ii
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APP ENDIX A
FIGURES AND PHOTOGRAPHS
OF CARGO MOCK-UP TEST

:1
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KC-lOA PALLET STUDY

1.0 PROBLEM

Determine a spectrum of pallet loads single and coupled, that are likely to
be carried aboard the KC-1OA during It’ s 20 year life span. These data will
be utilized for the testing of the Cargo Loading Modkup. The objective is
to simulate representative cargo operations on the Cargo Loading Mockup to
evaluate wear on the powered rollers.

2.0 STUDY APPROACH

The primary mission of the KC-lOA is as a tanker aircraft. The acconinoda-
tion for cargo is considered secondary but an important role.

To determine the number and character of single and coupled pallet loads
carried during the kC-1(Y~ life time, the-following must be known:

1. Type of cargo mission to be flown.
2. Number of cargo missions by type of mission over the 20 year life

span.
3. Type of cargo carried on these missions.
4. Determine from the type of cargo the niinber of single and coupled

pallets required for airlift.
5. Determine the approximate weight of these single and coupled

pallets.

3.0 STUDY APPROACH AND ASSII’IPTIONS

The following assumptions were used in this study:

3.1 TYPE OF CARGO MISSIONS

The only information available for the type of mission the KC-lOA will be
flying is defined by the mission profiles described in the Statement of
Work Appendix Ii. Although it has been recommended that these mission
profiles be only used for Life-Cycle costs, the objectives of this study

MCDONN~~LL DOUOLAa CORPORATION
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are to determine the wearability of the powered rollers. Therefore, these
mission profiles are applicable for this study. ,~ttachment I of this study . 

S

contains these KC—1OA mission profiles.

Three of the ten mission profi les are defined as cargo carrying mission:
Mission number 2—TAF DEPLOYMENT/REDEPLOYMENT with ~3,756 pounds ACL (allow-
able cabin load) available , Mission number 3—CARGO TRAINING with 76,000
pounds ACt ava i lable, and Mission number 5—CONTIN’ENcY CARrIO with 171 ,508
pounds of ACI available .

3.2 (JUMBER OF CARGO M ISSIONS

USAF letter number YT(78-l—8) dated 1 March 1978 indicated that the ATCA
annual basic utilization rate was 540 hours per aircraft with the potential
surqes and contingencies raisinq the rate to 1200 hours per year per air-
craft. This letter is attached as Attachment 2 of this study.

The 540 hour utilization rate is asstr~ued to he peace time and the 1200
hour rate as surge (wartime) rate.

The followinq assumption is made - During the 20 year time span the KC-lOA
will fly 5 years at the surge rate (120O hr/year) and IS years at the
peace—time rate (540 hr/year).

Table 1 was derived to show the total number of missions by profile over the
20 years.

Results indicate that 213 missions (flights) for profile No. 2 would be
flown during the 20 years. This was derived as follows:

Peace time —
81 fliqhts/year X 10% flights are profile #2 X 15 years = 122 fl1~hts

Surge —
181 flights/year X 10% flights are profile #2 X 5 years = 91 flights

Total f l igh ts  = 122 + 91 213

%ICDONN LL OOUOLA S CORPORATION

TJ~~~~L — ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



.

~~~~~~~~~~ 1 T T  .- ---- r -5-- . -  -,.- -----S--- ---- .- -

_ _  ~flC Jr2l3

— — —
La V)
CD

V) 0>- ~~ . O~ c~J o~ ~ - a~ e.j
‘.4 I ,‘ U, ~O 0

~~JU~~~Ln C’J Cs
~~~Cfl

— — ~~~~~—— —
uJz
~~30
ia w
Q ~f l> ~~ CsJ C..J ~O C.J C’) (.J C.J ~~ Cs

5-4 .— .- r .- ~~~ Cs I.-
s-I X U) C’) C’J

— — — —— - -
v)

Lao w .~ .~ .0.
I-. _I .— F- I- 0C/) ~~Cfl.J~~~ CD 0 V)1/) -. (~.) ...J I Ifl 0 I 0 I I I I-

La ~~ ~ — r-. ~ U)
_I 4 4 4

— Q >. C’) CO Is- ‘.4U CD ~~ C’) r~ P..
o ~~
0. ~J_
z I- 

____ _ _— _ _ __ _ _ _ _----. _ — - — 0

*-~ 
0 ~~ Z— w~ ~~

. La— In L~ 0 C~j  0 - 0 ~~ CO ~~ J~~~ 0 ~~ 0 • .-In ~~ F- C’) 0 is-

I—
~~~~ ~~~~~

- I- 

~~~ ~~~

S • • . . . . . . . I- Is- (~.J
CD —

1/) La La — ~~ CD i- i SO ~~~~ S-I 0 —1/) >- -. ~~~~~~~. m r.. < ~~~~~ ..J 0 0— ).. > — ~~ ~~ — Cl) • I La La
z 0 0 .~ Z — I- C-J ~- • I- I- I- C.) ci) ci~s-a . ~~ CD CD La ~~ Z U) I— ~J ~~ C

0. 0. t- Z Z  CD ~~ 0 ’  ~~~ J ~~~~ ~~ 0 ~~z La 0’-4 Z I- C.) ~~ LU ~~ Ca Iii .~La 0 0 -1 ~~ I.- ’ I- ~~ • I- II) 1/)>
CD ‘ I- C~J C.J 0 X 0 ~~ ~J JIs. Ci. In U, ~~ (DO CD La CD 0 Cia .~ <~~~

~~ 0 I I I —  — ~ J ‘- X s 0. I- ~~ ia
_ _ _ _ _  

I- I— C.) Z I— 0 00.
z _J

I-. ~~~~Cl) ~~ is- C’.I C’) ~~ IC) CO F.. Cs 0 0 La La La 0r- )- >0.

C—4

-

~

. . - --.- ~~
-. ,. - . . - --S  S



— i--S -S

-~~~

MF)C J ~~~21 3

Using the same formula for profi les Ho. 3 and 5, excent iislna 1°’, results in
a total of 21 flights each .

3.3 TYPE OF CARGO CARRIED BY MISSION PROFILE

Mission profile Number 2 is defined as a TAF (Tactical Air Force~ Deploy-
ment/Redep1oy~nent. This mission envolves the deployment of a flghter/
interceptor squadron including the squadron ’s support equipment. The
KC—1 OA will refuel aircraft as well as carry cargo. The available ACL is
33,756 pounds. The F—l5 squadron has been selected for this mission pro-
file.

Mission profile Number 3 is defined as a Carqo Training mission . This
mission is assumed to be a normal channel cargo operation transporting
nalletized cargo from one Air Force base to another. The palleti zed cargo
includes singl e and coupled pallets. Available ACL is 76,000 pounds.

Mission profile number 5 Is defined as a contingency cargo mission. This
mission is assumed to be an emergency cargo mission , such as the resupply
of ammunition. Availabl e ACI is l7l ,5~)8 pounds.

3.4 DETERMINE PALLET REOLJIREMENTS FOR THE THREE CARGO MISSION PROFILES

Thi s section determines the number of pallets that will be loaded aboard
the KC—1OA for each type of mission profile duri ng the 20 years.

3.4.1 TAF Deplo~nent/Redeployment Mission Profile

The F—l5 squadron ’s support equipment consist of 198 single items weie~’,inç,

573,367 lbs. Attachment 3 contains the list of these 198 items sorted by
ISN (National Stock Number).

An assiinDtion was made that all equipment would be pre-loaded on 4F31
pallets before loading into the KC— 1OA.

Each Item on the list was reviewed to determine if a sinole or douhl~
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pallet was required for loaclinci . When possible sr~all iteric were qrnu’~ed
together on a single pallet. However , a cnnnlete study to utilize all of
the stacking surface on the nallet was not lone . The ~~ i ter~s res ilts in
requiring 94 slnole pal lets and 84 coupled pallets .

A number of items which are loaded on coupled pallets are too lono for
loading across the ai rcraft and must be rotated throuqh the cargo door.
Figure 1 shows the maximum length of cargo, versus height , that can be
loaded without rotation. This figure represents the maxirnri contours for
4631. pallets in the KC—lOA . The six inch clearance rule was used to de-
termine if rotation was required.

Table II lists the 18 Items which must be rotated through the cargo door.
The first 5 Items in the table are towbars , which are very long, but wefnh
only 415 pounds each. These items can be loaded manually rather than usinq
the powered roller systems.

For the F15 squadron the total pallet requirements are :

94 - SINGLE PALLETS
84 — COUPLED PALLETS :

66 — NO ROTATION RE OUI RED
13 - ROTATION REQUIRED
5 - MANUAL ROTAT I ON

These sinale and coupled pellets represent 262 pallet nosition for loadina
in the KC—lOA (94 + (84 x 2) = 262).

The configuration of the KC— 1OA duri ng a TAF deployment/redeployment will
either be the 23 pallet/2O passenger mixed configuration or the 27 pallet
all cargo configuration. The total number of KC—lOA ’s required to carry
the 262 pallet positions are:

23 Pallet System;

11.4 or 1.  KC— 1O’ s
23

*ICDON NEL i DOUOLA S CORPORATION
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FIGURE 1 MflC J8213 

~. MAXIMUM LENGTH OF CARGO LOADABLE WITHOUT ROTATION (INCHES )
(tOADt~ SVIICThICALLY ABOIft C~J41tRLINE) — —-
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TAflLE II - 115 SOPAOROU

ITEf’S Y~~~CtI IIEOUIRE fl0TATIP~ TIt~f)1iCII 191 (‘AflGO ¶Y1OP.

HO.’ us~ U()t.1Et~CLATtJRE L 4 II WT

S009 l730-flfl-MO-P~0Pfl TOWBAR A/C ?96 57 3~ e~15
S331 l 73 0 -f lf l — 6 ”f l —~0C~ TO4P~~P IVC 296 57 10 415
S032 l730— 0O—640-~0P() T~ IBAR A/ C 296 57 10 415

T016 1730—00-640-3080 T0~I0AR ,VC 296 57 10 ‘115

T197 1710—00-640-SnR0 TOWBI\ R A/ C 296 57 30 “15

E301 1740-00—7 11-5903 TRL 3000 ~I/F15 lUG 216 60 ~9 ‘!360
T026 1740—00—7 13—5900 TRI 3000 t!/F15 EtIG 216 60 ~~ 43~()

T027 1740—00—713-5 908 TRL 3000 W/Fl 5 ENG 216 60 89 43~fl

T028 1740-00-713-5900 TRL 1000 4/FiS ENG 216 60 R’~ A160
T029 1740—00—713-5900 TRL 3900 W/Fl 5 [HG 216 60 0~’ 4360
1010 1740—00—7 13-5901 TRI 3000 tI/F15 1!IG 216 60 8~’ 4360
T303 1740—00—713—59 08 TRL 1000 ~‘/0 ENrI 152 58 P.O 1160

1019 1740—00—71 3—5908 TRL 3000 W/0 FUG 152 58 89 1360
S043 2330—L O—021-3648 T~NK DOLLY 228 88 47 P.61
S044 2330-10—021—3648 TANK DOLLY 228 88 47 863
T214 4920-00—438-3812 M37 THRUST TRI 201 64 85 5490
T2l5 4920-00-438-3812 M37 FUEL TK TIR 192 07 “6 5360
T l84 3990-OO-820—989( 463L PALLET TRAIN 176 lOP 64 99111

DIIIENSIUtIS IN INCHF.S AND WEIGHT IN POUNDS
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27 Pallet System .

= 9.7 or 10 rc—1o ’ s
27

However, the limiting factor for carrinq the TAF support equinment Is Ad ,

573,367 (lb.) total weight of items = 16.9 or 17 KC—lO ’ s
33,756 lb. ACL

To determine the average number of pallets per KC—10, divide the total n~in—
her of nallets type by the total number of KC-lfl’s required to carry the

equi~ ient.

Single Pallets = 94

2! = ~~~~~~~~ Pallets / KC—lO
17

Coupled Pallets (no rotation required)

3.88 Pallets/KC—lO
17

Coupled Pallets (rotation required)

= 0.76 Pallets/ KC—1O
17

Coupled Pallets (manual rotation)

~ 0.29 Pallets/KC—1017

To determine the total number of pallets by loading configuration that will
be loaded during the 20 year life span, riultirly the pellets by the total

number of sorties each KC—10 will experience durina the 20 years. The

total number of sortie/KC-lO is 213 for the 20 years.

Thi s results In the followi ng:

CDONNL L  DOUGLAS CORPORATION
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TAF DEPLOYMEtIT/REDEPLOY?IEUT MISSION PROFILE

Total number of single pellets = 213 X 5.53 = 1178
Total number of coupled pallets

(no rotation) = 213 X 3.88 = 826

Total number of coupled pellets
(rotation required) = 213 X 0.76 162

Total number of coupled pellets
(manual rotation) = 213 X 0.29 = 62

3.4.2 Cargo Training Ilission Profile

This mission involves the acconinodation of 463L pallets in a normal cargo
operation. The preloaded 4631 pallets assigned to the nine tynes of
fighter/interceptor squadrons were used to represent the 4631 nallet world.

These are 442 pallets listed in the nine squadrons, 18 of these pallets are
coupled pallets or 4% of the total .

The configuration of the KC—lOA for a cargo training mission is assumed to
be the 23 pallet system (delivery configuration).

The total number of ’ coupled pallets per aircraft is 4% of 23 pallets or 0.92
coupled pallets/KC—lO . The total number of single pallets is 23 X 96% =

21.08 pallets/KC—lO.

The KC—lO will fly 21 cargo training missions during its 20 year l i f e  span .
Therefore the total number of pallets loaded will be:

Coup led Pallets:
21 X 0.92 — 19 pallets/KC— lOA

Single Pallets:
21 X 21.08 • 444 pallets/ KC—1OA

3.4.3 ContIngency Cargo Mission Profile

This mission involves the carring of anmiunition loaded on single 4611

MCDON N LL DOUGLAS CORPORATION
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pallets.

The KC— lOA pallet configuration will be the 27 pallet all cargo conf irnira—
tion where 11 nallets must be rota ted 90 dQqrees for loading on the left
side of the aircraft and 16 nall’~ts require no rotation.

Total number of pallets loaded in the 21 KC— 1O’ s duri nq the 20 years are:

Single Pal lets (rote~ it .r ~~~~~~~~~ ~~~~

21 X 11 = 2~1 pallets/KC—1OA

Sinq1’~ Pallets (no rotaticr):
21 X 16 = 336 pallets/KC—lOA

3.4.4 Determine Approximate Weight of Pallets

SIN’ LE PALLETS (NO ROTATION)
Fir7ure 2 show a distribution of 4631 pallet net weight from a nrevious
Oouqlas study. The nallet weiohts range from 300 pounds to Q700 rrnunds

with the average net weights at 4661 pounds. tlhen adding the tare weight
of 354 pounds (nets and pallet) to these values , the average weiaht Is
5,015 pounds and the minimum weight 6.54 pounds and 10,054 pounds maxirusi
weight. The weight distri bution between 1000 and 8500 pounds is fairly

uniform.

For test purposes for the cargo loading mockup, the weights selected for

a single pallet are 90% at 5,000 pounds and 10% at 10,000 pounds. These
values represent higher weights in canpari son to distribution renresented

In Figure 2, hut simplify testina setup. These values will be used for
single pellets where no rotation is required.

SINGLE PALLETS (ROTATION REf1IJI RED)
The single pallets selected are loaded with amunition. Onuolas conducted
a CRAD study In 1975 whIch Investigated Army amunition resupply character-
istics. From this study, it was estimated that 25% of the pellets would
weigh approximately 10,000 pounds and the remaining 75%~5OO0 pounds.

~ ICDONN SLL DOUGLAS CORPORATION
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COUPLED PALLETS (NO ROTATION)
Coupled pellets are used to accomodate wheeled vehicles and equipment.
Reviewing the weights of the items , which arc not rotated, the weinhts
for 10% of the pallets is 12,000 pounds (6000 pounds per pallet) and 4000
pounds (2000 pounds per pallet) for the remaining 90%.

COUPLED PALLETS (ROTATION REQIJIRED)
Coupled pallets which require rotation consist primarily of aircraft engines
on transportation trailers. The weight of these Items are not evenly dis-
tributed on the coupled pellets. The weiahts have been estimated to he
6000 pounds (4000/2000 pounds) for 80% of the pallets and 10,000 pounds
(6000/4000 pounds) for 20% of the pellets. These weights apply for
coupling on the 88 or 108 inch dimension of the pal let.

3.5 SUMMARY OF PALLET LOADING REQUIREMENT FOR THE KC—lOA DURING 20 YEARS

Table III list the sinnary of pallet loadings for the three mission pro-
files over a 20 year time span for each KC—1OA. Included are the esti-
mated weights for the pellets.
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MEMORA~4I~L7I MDC J8213
Attaclinent 1

TO: , 
C. W. Andrews, Cl-251

FROM : R. 0. Dangaran, Cl-253

SUBJECT: KC-JOA MISSION PROFILES

COPIES: K. Akamatsu, Avionics G. W. Johnson, Maintainabili ty
F. S. App leby, Project R. E. McConneily .ARB
K. N. Carpenter, Electrical 14. 1. Miles , Human Factors
R. 1. Clepper, Structures 0. J• Minnich , Interiors
0. 1. GIbler, Project J. A. Riccobono, Mechanical
J. J. Heffernan, Acoustics S. A. Schianert, Project
R. 14. Howard, Enviromental H. F. Winchester, Power Plant

Attached is a copy of the ten basic KC-JOA mission profiles described In the
Statement of Work Appendix II. The revised mission profile number 9R and
the modified mission profile nud er 9A are also Included. Mission profile
number,9A describes the hose and reel refueli ng method to be used In the
reliability allocations, assessments and analysts report.

These profiles describe operational characteristics that can be used in
establishing design criteria and reliability analysis requirements. Timing

- 
of sc~ue events and the emount of time required to checkout and/or stow therei ueiang equipment were estimated based on the best available Information
at the time.

Coninents and/or corrections to these profiles are solicited.

R. 0. Dan~’aran
KC-1OA Reliability & Safety

yd

attach.

C— i  5

~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _  _ _ _ _  _ _ _  - __ MDC J82 13

~ .IL 33V.~.3i~~ 
Q ~ D ~~~1Attach. l

“~ ‘° a 
______

(S~:.,ji4) ~ a a ~~ I’.. ~~~ ~~~~~~~ ~ 13i~!1 ~t11WG].~O -. a 0 OI  I~. 1 °

~~ ~~si~ .L ;3~:iJ ~~~ .I ~ ~‘

o
~~ L1.03 .J1J I~OO9 — “s .- ~‘s

~SIL~~NIWd 3dO a a 2 ~ ~
~31M~O3 I.0U2 ‘~~ .w ~

8 ~~~ 8 8
~~3~~SUV~~1 13aLI — ‘‘s I..4 — — (.5

(SWaOH) 
~~~~~~~~~~~~~~~~~~~~~~~~~~ .~ ——

~~II uaflavoit~o a a a a a 0 0 -

U3~St~Y~IL ~iflJ ‘°
_ _ _  _ _  — —

- ~~~~~ 0 0 0 0 0 0 0 0 0 0 0 0 0 t~

(s313A3) — —  — — —
~~~~~~~ 

___  — — —

S11~?dAO1d3O r, ~~ a — 0 Cl — CI Cl Cl P. 0 0

(w;~od) 2
OVO1J~ 0 0  0 0  ~~~~~0 0  0 0 ~~ ~~~~~~~ 0 ’ O

8
_ _ _ _ _ _ _  —— — — — _ _  ~~ ~~~— ~~ ——

(saaz1Od)~~~~~~ § § § 
~ ~~~

S4IUOOH e a e ~ - ~ ~ ~ a so cs a a a
IS~~Yf l4 O ON . 

~ ~

S~NIOI4Yi O9~~ 0 0  0 5 0  0 (-, 0 PS SO IC .— Ifl

IOflOLJ O ON___ _ _ _ J _ _ _ _ _ _ _ _— —  --

ur,oij CI~~~~~ — g  — ? .  8~~~~~~~

H iJl33~3d

~~l!i ~ OL;flOlI~~ 
~~~ ~~~ ~~.

i~ii~~~~i~~~~~~~~~~~~~~~~~~~~~~~~~! 
~~~~~~

~ 2 ~~C’S PS —5-  0 C’S

8 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I, = ~~ C’s _l ~~ Ow ~~ C’5 *

I
- —

___________ — — — — — —.--
~~

----—— —

~3~~1N t~OISSIW — td PS ~~ in p.. ~ OS S •



— 
‘~~~~~~~~~~~~ : ‘ ~~ - --- .-.-- ~~~~~~-- _ _ _ _ _ _ _ _ _ _ _

MflC JR2 13
Attachment 1
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DEPARTMENT OF THE AIR FORCE
H~ AOOUARTERS AIR FORCE ACQUISITION LOGISTICS DIVISION IAFLC I

WRIGHT -PATTERSON A IR FORCE RASE . OHIO 45433 
~~
(

~\~~ ;~~:! 4~
- - ‘l M~P.~~

78
rr (78-1-8) t

CORRES~ONDFN .~ I
~~~~ ATCA Utilization Rate ~~ -~~~ 

~
.. ~~~~ ~~~~~~~~~~~~~~~~~~ ~L- P5&~~~~ t’, -~ 

—. TO ~~~~~ ~~I~~J’t C Loi~ 8.~c:h, CallS.
F~r: .. :.:~; i:~iicatej

NAV’PRO ‘ co::T~CL Cl-3~~4

Q Act~~i
Douglas Aircraft ‘Co~npany 0~~~’y Pri~ To
Attn: Mr. C. D. Staffieri 1,) ,///~ Ii• Mail Station C1- 241. (35-33) •

3855 Lake’:;ood Boulevard ‘ 
“I ~

— 
Long Beach, California 90846 

-

n~ TURN By direction

1. Per your request at the ATCA system rçvieu, 8 February 1973, -• the fol1ot~aing information is provided..

• 2. Current Air Force planning is for an 4nnual basic utilization
rate of 540 hours per aircraft, plus surg4s and contingencies
which may tâist  ihis race to i2UU Lwurs per year1 ZIission dig- -

tr±~~tj~~ ~z~aii t~a ~~~~~~~~~~~~~~~~~ i.n tne statenen t ot work, Appen-
dix II. This planned utilization rate, however, shall’ not effect.
the specification requirenent for a boom with a structural. life
of at least 30,000 hours (Ref ATCA -Specification, Paragraph
03-80.01.00).

T~~I~ S E. V.~W 
- 

~Y
Dap Prg a i~~!or BUSInOSS ~~
Lop toz L ,~ nco~ ta~ker/ CargG C. 

~. ~~~

Aircreit

~ ~~~~~~~~~~~ci.z~ijflu -\ A p ’e:
- 

-
~~ ‘ L . ~~~~~~~

’
j 

I

ii ‘4”~
%A97811•” : :~~~

-f-- HH-4
PRC

’

~~~~~~M ?  

~2 ~rr~~
£..~~~~~,. r4r i  fl “

S
~~~~

_ _ _

:

~

—
O100G - •

C—28 . -- — • - —  -- •- . •

L.. . ‘-~~~~~~~ - - — -~~~~~~~~~~~~~~~~~~~~ --—--



r ‘ ‘  5••~~ -5’-5 -5” -~ -5~~~~• - 5~ •.- 5 - 5 -5-5-5-5•-5-5-5-5-5~~-5 ’-5 - 5~ -5

I
MDC J8213

— Attachment 3

*) UUUu -~,u u u uU U U U U uu U u u uu uuQuUUU(JdCJ 5., •,~ 4-4 14 14
1 1 1 5 .  i i p ’ I i ~~ ! I I l l u l I I I ’

- ~~ t5.’fl- 5.I.”i&i’1 ~~~ fl 4~~~~~J’ a ~~~~~~~~~~~~~~~~~~~ .~~~~~~~~~ J1 ~..‘ 5. .i’ i’.AiA - ’ ~~ ..~ A A  ‘1.5. i~~.l’% i% .f ~ . •‘,t’,I /5. ‘1
1 —4 —d --4 ..a9.~4.4,5.-4 .4c4 .4-4 -4 ~~~~~~~~~~~~~~~~~~~~~~ 4 •~~—4 .4._4 ,4._4

~~~ 4 4..4 4~~ 4 4 ~4•4~~~.4 4-4 4~~~I-. ~‘ I  ~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~. ,~~~~ .

~3 ~~~~I,35~~~If .?~~ f~~~~~~~~~~~A~1~~ 4 -? r  ?,4~.flr~l”J. C) ‘3
.5 ~ ~~-4 —4-4 a 4 ’ c d t A A.A 5. ‘ -41J’1ltI t ~I .

~~~~~~ ~~~~~~~ 0 t f t  (%-h~ 41.A~A s j . ’1~~~~~~’~~~~~i g I -’ 1 .~~~~~ g~ •i

to ~~~~~~~~~mc~~ ’) ,) ~~‘.4r’I ~~~~~~~~~ U ~~o1 s—s....4 ‘.e’5ar.~-”~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ •‘1
— ta4 4~~~~~~~~~~ C’O 4~ ~~l A-o\ f~~~~~f’~ ,fl.’b A  A~~~

_
~ •~~‘~4’~ ~~ ‘~ ~~~~~~~~~ j’I4~ . 5. . ’ 1 4 i-? -, t -1 4 t ii.?

x

— ~ ~~~~~~‘ 3 ( %I~
.’f ~ . 03.0-O”-J ‘J~ iNN.’ ,’~Is 1~~~~ - - 0-O.~~~~4)• 4- I5.u~ .A .A

•
° —~ ~~~~~~~ ‘~

IJ.~~~~ )‘dON ~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a1~~~ig’ %
‘Jl’J 1 ’ ~~

lf
~~~~~~~~4~~~~~~~~~~~~~~~~~~~~~~ $ 1 I f1~~~~fl’1 1 ~~~~~ ‘O’0 -04..0 Q.Q .0 .O ’~~.O,~455.~~ ,j - 5~5~ ~~~~~~~~~~~~~~~~~~~~~~ 4 1 , ’~~ .4~~~,44~’J ~~~~~~~~~~~~~~~~~~~~~~

II-
II~p.. f I~j ( ’3 S ’3Ij ( ) r s ~4 S .,5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~c)- ,~~~~~~r.1

X~~.m—~~’r ~i t 4~~~~ A A)’.)~~~~~~~-~~U34fl ~~~~~~~~~~~~~~~~ 5 . - I~~4~~~~~~~,4 fl 3 ~~~~~~~~ 0.•)~I) —

* ~~.U ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ -‘i~~~~~~~~~~~~~~~~~~ -t~~~.O -0 -3 .OO.)-O .ø 6
• — i .o s~ C~,~- P.r -a -? -? ? 4-

.4
.5

—4

I-

z •.) . -4_5 44 ,4

1 ‘v~
~ ‘3 Li -~ 4 ‘ — ~~ 4 -~~ 4-4  ‘-5 4 -4 ‘S 1’I ‘ S 4  -4

~~~~~ 
.
~~~

, 5) •3 ~3 ~~~~~~ Q~~.u ,u I)
p j  - ,  ) - ‘3-)  3~~..J &4,-q ~J•’3 3 4J-J ,•cd 4.4-4  3 3 3
.4 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ) )~— ..~~~~ ,~‘—. ‘~ i a i I

— ~ ~~~~~~~~ 5 I) - , :) - #3.4•’~ Z-t -~ -, ‘ 4 ) 3
) )~~~~~~~~1-3~~~~~~~~~~~~ z’ ‘5. 5 . - 3 1  ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ c::~ ’:

4 • ~~4 t - u i~ S’ .’,~~~ u t 3 4~~~m~~~. •• ,
-~ i~ ~j , j  - ‘3 ’3 _3”3.3——s-_ Z - 1 J* . .I I* ” .~~~ 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4~~~~~~~ - 4 I - 4 ’tt~~~* J ’ ) .3 J 3 J J 3 1 - J 3
— --, 

-~~ ‘tl .I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ) ‘4 ) ’ i 1~~~~~ 1
5.1 -,
C
-~~ 1 • ‘. ~ ‘~~1 1.1 %~~5.~~ ‘~~‘ 13 l3I~~) 2 3 ‘21.) 4~~4-’S  4~~~~4 )c) ))  

~~~~~ ~ 1 j ~~~~~ ~ ~~‘ ~
— — •:~) -, 4’1~~~~~~~~~~~~~~~ 3.) 3 ‘l”~.’~* -,O .3..)4.s) )z)  ) ~ lI

- .15 . . . 5 2 ) ” 3 . S ,,J .3 43 j  3 ~~ 3J  .~ 0-0 4
3 iS ~~~~~~~~ 0 dd3~~Q 3 f  I~ ~~~1’1’.1 5..A.”~a~~A,’S~~~~~.\.’1,’5.’~ ~~‘5.t~ ~~~~~~~~ j . ’I- ’ a ~ 4 I ’.4 -I~’Ju ~ ~~ I 1 1 1 1 1 1  I l I l I l i l I l l  I l i i i  I I I  l i i i  i s  s a l  l i i i  a ,  l a i l i u l

‘3 ’1’4-4 4 ,”*- ’1 ’j J ’J ’t .f. 5 ‘3ç~~ J~~~
. ’) 45. ;.. 03fl34 ,)- )) 1 ).4 4 --4 -.4 --4 -4 .4 .-4 -I

~ •j 3 ) - 1 -4 . - 4 -4.-4 .— Y~~ J’ ~~~ ~~y’3. 1 .“ 3 fl .3’) ~ 
-) 

~ >I. S ~~4 -? -r ~ .5.J~ 13 1 ‘.1 1 2 --
) U .4 3-’3’)~~ ‘)-‘4~ -44 9~~ J-/ I45 .’b~~ . t—? t ’O 4~ -J 3.Ø .3..a 12 .3 )~3 ~~~-~ ‘)I I , l a t , a I a , I l l S , , I , I , a I , I I I I , I I I I S I I a I I I I I I I I I I I I ,-
~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ‘1 

.- , 2~~
)

~~) ~~ ~~~~~ ~~ ~~~ ~~~~~ -5S ) ’ _,) ~~~~ ),~ ‘~~~,“)

‘4 “ 12 ~~~~~~~~~~~~~ ‘3 • )“) ‘3.)”3.) .1 )0’) ) -~~~ 30 ,)’3 ’ ) -)  )“3 ‘S -~~ )~~)‘ )  ) 1  1.’ ) i ~. I
~ — ~~I I I l l I l a  I I I  I l l i l i l  l i i i  I t  1 1 1 1 1 1 1 1 1  a a I 1 1 1 * 1  a
• .4’ • ~5 . J  •i )-~~or5. 3 ‘1.’)-) 3 5 .  I ),). ‘1.).)r3r’i.~~I~ 3.) 13 . 3  )~~~ 

) , ) ) 4 ’ ) , )  )~~~~~~ ~~~~~~~- p. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

I •( (.. ‘~~~~~~ (‘ 5. - .  -~ S f - - 
~~~~

‘ .~ ~ ~~~~~~~~~~~~~ 5.~ ‘. — ‘~~~ ~~~~~~p - . 4 4 I—I -4 4 4—4 4’ l  -‘4.4 • 4,4 -.4-4’4 4 -4 4 4 .-4 I 44 , 4.4  ~ ~4 ‘4 4-4~~~ ‘~ I —4 4 4’— 4 -i

~ It
— 5-
; t 3- J 5 . - ?  1 ’ ” 1  .‘l ,J~~~U ~S ,)-4 4 1- ’ .4-) 4 1 P.)  -‘5. 1.4 P-I t ~ 4.~4 7~.-4 J~~ -’ 4 ‘1 ,‘ I . ‘3.-I 4 1 ’
J ) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • -~ I -
I • 1 l j j . I I 4 I~~~~~ I’ ’b. ’1 4 4~~~~4 4 I ’~~ ’I ) ’ 1  5 . ) .’ 3 . 4 4 1 ) ’~~ 1’) ’ ; a . ) ’3~~~~’ 4 ) ’1 b 1 ) ’ ) ’ 1 5 l .

~ • , w1—~-.S p— ‘4 u5— 5.—I—I—1 $— 4~~~~~~~~~~~~~~ — I~.— . 4a-..— ’I fl — —i— ’— ,— 1~1 — , s---— ~~ - ... -’~~—

C-29

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~~~~ ‘ ‘ ‘~~~ - ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 



~~~T — — - _ _ _ _

MDC J8213
Attachment ~

uuuc)dU YU Q U d QU U ,,U UQ JU s , o V IJJU si
I I I s  I ‘ a •s a ,i • ‘ ‘ a I . , ,  I a  I I l i e  I i i  a ~~~ I ,  • I i ill  I I II  a

¶~ 
-
~~~ r~i’1(~ 1:1 - - .S L~~~IA’A ‘a1~ ’I4s~A t .‘.,~~ II..1., • t-~..’- - ‘ 1 .\ .I~~’1 .%11.o~ - t\~r,~ \ r” ’,- -~ - ~ - .~‘s ~‘I I’ 1L~g_5.4,- 4--I .-4~4.4.4.-4.4 ..4—4.—-i .-i .-4 ..4 —4 a—I ~~. .4. .-4 —4 p. ‘.q. ~~~~~~~~~~ ‘—5 .—I —s. ..~ .--. ~~~~~~~~~~~~~~~ ~~.1 4.- -~~~ l t L  ~ L~~~~~ - - ~~~~~ 4.’~~~~4..4.i4. J. ~~~~~~~~~~ 4.-~~~~~~~~~~-4. ’&~ t...4.5.2. —LI .

0— -G 4’ - -~ ‘ ‘ “ J ~C~~ Ai~’5.’A-f i -Tf~~~~ J 4’ i’~ ’or~ l1’3~~OO’O0’~~’Si
~~ a 3 1~7-Ø- 1~J ~~~ -A I10 I J’fl ,0 J3 l~~3 U~00~3’it ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~-0-01t -G~~~~ t’- .Ar .-s.~~

0 ? ‘ ~~~~~~~~1~~1).3J a3 O ~~ 0-~~~O - i ’ 1’ s , 3.~’ -O 0 4 3  ~~~~~~~~~~~~~~~~~~~~~~~~ A.~~30 3.3 JC)01401)0O
‘4,4-.4 .444a-

~~-44 -_4 ’4~4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ 
43 43Or~4’t £~~~~5. I3J 3~~ ¶ .1’,43 133.aJ’ai-~ . ?-  ~~~~~~~~~~~~~~~~~~~~~~~ .5.,A.4 .’4-4- ’S -4 - ,

~f~~ 7-3 ~~.4 a4,4 444(43~~1 4 3.33 23s5.l~0 3~43dI~4 ,43
.J .4 44...d .4p. 4 ..444-.’l5.4 _5..4 ..-4 ,5-.4 . 4 4 ’~ ‘4:.~...1 Si’%l...4 .-I.’S .- ..4 r4..4 _5

13 Q~~ C) .43-,fI_5r 4.? 5~~e - I ~iA .? i-? i .s s i’?’ -0-3 . .?.O’Jf ~~~~fli~14% ‘0
~~~~~~~~~~~ 44,444~~~~~~~~~~~~~~~~~44..’5.l4’5. ,Q ,O ~3-04-? ?(~J-’J - .d 13..a2 ~~~~~~~~~.43I434’ f ~•.)(1’I~ ~~~~~~~~~~~~~~~~~~~~.) ~~~~~~~~~~~ i~~~P ’~~~~7 f l &f l A..4 I1~44 0 3.0 4~’I~~~’.l~ ,4444’I (

~‘l 4(4~~I3 I
I) 

- 
-

i- ~~~~~~~~~ -d ~,S Q ~~~~~~~ )(4 ,)~~~~~~C ’ 3~~~~~) L~~~4 . - .) I . 3 r 3  000..4 -)O0 ~~~~ ,3’4.4443 )r3~~~ 4 ‘14 ~~~~~~~~~~~~~~~ . 0 ’’ 4 O~~~~~~~~ ’~~”3~’3.4~~ ?Uj 7’ 4,A ’5.l44OfI4A
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 3 , ~~-t~t~14.0O~~I 4

* ~~~ ~2 )  )QS)
~~~~~~~~~~~~~~~~~~ - m-4-?-4.-4 -? - t . r - t -5t  ~~~~~~~~~4.-a~~r2’ l 1.4 ~“& N t-I’.-’~~~~~~~ -’~4I~~I •

—

to ~~~~~~~~~ I
I- :~ .~~~~.,-.2 ‘~~ .a ’--.’ .J’JJ

— -.3 -3 ‘43 -~34~ * >~~ ~~~~~12 4 ‘ -4.4-1-4 3-< -<~~ ,s~ ~ 4.t
‘. - ,~ -u ~~ -

~~ ~~~~~ 
-
~~~ ~~~~~~~~~ —1 3- -.3 -.-.a~~— - 3 ~~ C’~~4 I t 4  It It ~~~~~~ J~iJ12 J.j~41) .a.4 .i)

.3 :3 ~~~~~~~~~~~ .1 4 - 1 ” 4~~d’1i’lJ ‘41 11 1* £i.~~ JJ,~~u -~~ -~~~ I C~ J jJ:aJ Ij ’UuJJQ.J I 4.U
7 . -  L I I ’ 4 , 5 .’ 5 4 - . 4 4 4 - 4 ..4 4,.4

-~ - i t’3 J~ i.J.JJ4 I 1 1 1 1 1 1  j ’ 3 5 -3’ )~)’3 J-J ~~~~~~~~~~~~~ .~.4 4 . 4 J J 4 4 J 4 4

- -1 ‘3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —1 .1.4 ~~~3~~~~~WI ~~~~~~~~3.

— ~~ - E I) ~ ’ l:1”5. -’~ 3~~”Ifl . - ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~.2 ‘~ ~J~~~-?- f P- ? t  ~~~~~~~~~~~~~~~ ,4 4 . 4 ,4 , 4 4 4
—- 

- — 1 ~3~~~-)- i - .3i3 -3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~ 

~~~ ~~~~~~ U 4 •~1~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 3 ff ? : ?  t -T  t - t : . r
.4 3

It
~

• — ~~~ ,35. J~, 4 ,.4’4. q.4 . _ 5 ) . )~~~~) , 3  ~~~~~~~ r -i i-~i 4 - 3 - 1 1 3 3  ) 3 Q 4’ 1 -~~~~~~~~~~~ ’ 3 ’ f t~~~)3 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I i3 - - r — ~~ -~--~~- ‘2 - I  I 4~ l- 2 ’ ~i’ - f l -’W’L1~~5. ~-
‘ i s  ~~ -~~a i I I I l I I I t I I i i l i I I I I I l I a a I I I l l l a I I i a i l l a I a I I I I I I l I

)—4 ,3.~ 1 JrJ “~~~t ’3’~~~-~~,? ‘~~~~~~~~“ 4- ’4 - 4 4 ,4 ?-~~ ?-4 -~ ’4 1~ ~~~~~~~~~ ~~ J-’3 )-) ) 3•)-1 .1.)
$ 

~~ 4, -3 1 3 ~ ~ 3 ~~3 ~ -J  0 -3 ,J 4 . 4~~~ 444 4 4”J~ i—~ 4 I 4 ‘4.I..4-~~ -4-fl —I ’3  J , I ‘I - I ‘ ‘314 2 4 ‘l”I I
‘-3 p.~~ 43 ,X3,a’, ‘ f ~ ~~~ .~ 3-0-0 -0 C’ ~~~~~~~~~~~~‘~~~ O - ,2 4 1 I•-) )3—4 .-4414 ~~~~~ 0~’3 J i ) 4  .4 313 4”fl I

3 a I a l I i t I i i I a I l a I I I I I I I I I t I t i I s I t I I l I l s t l I I a i t I l 5 . t a
-‘I •4 ~) 3”3 )”3’) 3 ,3~3~~~3’3’3,) 3 )~~~j  )r)Ot~~~~’3 ‘3J )3~)(1-)~3’3~’3-3 301 J ) 3 - ~~~i3  3~)C’1 . 3 . 4
1 J -4 ) - ) . )  . 3 ) )  3 3  1’) ’) )0’i - ) ‘ ~:)‘-- ‘- ‘‘3- ) - 4 12’) -S -J J~)’:3- 3ç3 -‘ -‘3 )O- 33- ‘~~~ 30 ~Q ’3 .’ 3 ’ I - )
3 i- :~~t I l a l l i l i  i I i i I t d l  a I I . I I I l l I i  t i l l  I I I  I I  t u , i i i , i  l i a a  I
~ .. 1. ~~~~ 

,‘1’4 3r~ -3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ) )J’%.t~ I % - r - ’ t % 4 ~~- ,) )- W) 3i ’l’) ‘ 3 y ’ 3  ,(~~~
.—5.

- -  ~~, - 1 r .r ? . ? P . ? t ? ! P t J - P .i ? r + t ? ~ ’ 1 -~ 1J j~~~~1I .’11l’ 5. 1’ .’5 . , 4  - iJ--~~’~ ’~~’J- ’~~~J’J’ ” 1
4 4~~ ‘ - -  ~~~~~I~~~~~~~~~~~~~~~ — s’1 P~~ P - ) 3 0 4 -~~~~~~~~~~~~~~~~,’) j’ 1~~~~j ’

5 4 -4 -I~~I 4 .4-4,4-I 4~4 4 _ 5 4 ”4.4 -4 4 ’4 -, I 1~~~I,43 I’3(1 11~~~1 1’l -” 13113 ~~ 13 4~ - 3 ~13 5. ,
I

- S 4 )-I l ) ‘l-I I 4 - - ’ 3 4 3 - -~~~~~~~~~ 31~~~ ) - 3 - p  I .~~~ 3 4 ~~~?~~~-4 ) t.’~ 3 3 - I  -I f—i 5.~~~r~~5. 1 - .
1 • -‘1 ‘1 1 ‘3 ‘3 ‘1 3 5 .  3-4 l• ’1 3 .4 - a  ‘I I I ’b- ~’5 r P I “ J 3 — ‘3 3.3. 13 1’() ‘ - 3 .J~~) -, 4 -~ -

‘4 $ 
__,

~~ $ -5
— 4.4-_ I— —I— 05. ,. — . p -  - - .4 — i- ”  5.- 5. — - -‘5. ‘I ifi i- i10-~~ ,•a .1—i-i-— 4,- — ~ ii .i .15. .1— — I— — —

C-30 

~~~~~~~~~~~~~~~~~~~
- - -—~ -~---~-— -—---—- ~~~ •—---—---- -- - ‘- —‘--—-‘ — - -- - - - ‘-•- —---—-•~~-‘-—‘ -



~ 

~~~~~~~~~~~~ 

~1DC JP,213
Attachment 3

-
-

P s a I I I a i g I I l i I g g I . I I I , , I , s I a l o S a , . , I I , , I I J I I I I I , a e l
A’(’1-.3 15...13..’3 ~‘ ~- :oil Ie5. .3.. ’3t3 z’I-(’I’3 11 “t. ’21 43 .1’5 ’ 1  .13..4 € 3 1  3.”.’.’ 5- ~’,,1I.’ J~~ ’3 ‘1 ~ I3I’

7.-4.~~4.4..4ø .. ..4P4.444.4_I.4 4.4._5.-.4.4 .4.4 -4 - -4.~~ ~444..4 ‘.4.4.-I ,‘.I.4.-4 ~ 4 4_I ’,..l -4 .44444 .4 4  4-4 .-l a-I
~~~~~~~ s~~~ 4.5.4..a.U 2. 4. Il ...4. i.U 44.s4.U ’4. ~~~ j’.-~~ ~~ 4. ~~~~~~~~~~~~~~~ j_ .5.4.

~ -.3Q a fOC)O3OO4~ 0O-”3 O0~~~~~~~.Jc~j -430 ‘0’~~~~~)-3 ~~- 3 ~0’G- ’4~ 3’O 00-3 ~~~~~~~~~~ ~~~J3 —

t

~~~0 4,c0-0cO~~ 0 1~~~’ Oc.~~~ .3 -0r ~~~~- 0 ‘3~~~.Q~13--13 -13 I~3’0 I
~~ 0000 3 ’31)-3r .A ~~~~~~~~~~~~~~~~c33~)0 ‘3Q., o)r5oc,’ --)-)-’3000 .4’)”3~~~~~~~~ P.?.P-r.. ‘0 -0 .‘1 3 I 1 3 A .’3  - ‘113 1

1 ‘4_I.4,--444 .aI -4 , -4 4 4  444444 l,4 I.444,4’4 .4~~4 ,..4 -4 .-4 ,.-$ -4.-4 .4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~0s’0w ’1~) .) O0-.3JC1 3.’4.3s~~ 3’3’3’3’ .3
&U.0 O~~ I~~~~~ -Q i~~~~~~~~ - -O ~~~~~~fl.U~~~U’10 0O-3000-)0-~J -u ~~~~ U(Q~LJ ,130) ‘3 -3 -0

.4 -4.4.4-4-4-4-4.4 —

1JO45.- 0fi0~~~3I€3..135.83O. 3-4- - 44’IJI “ fl.3.O-D ) ?7~3~0 3~0’ J 
~~~~~~ ‘0’...4-4.4p.4-a-43~

~~~~~~~~ -P -t-~ ~43.0’04r’a - ~~~~ 4 ~~~~~~ 3.3’P-~’4 I.’3-3 rsJ rsj 1 4-.J N ‘J~~
~~ •. ‘~a~a .r.r ’i~ s-~t . r  s ~~~~~~~~~~~~~~~ .?-I.? 4 ’ N 1 4 14’ 4-4 e4 4.-l.4-l’-l.4
‘-3

IJ
~-4 -3-”l .301A OsA .A ~ ‘-~)‘3. ‘~a~- 4 - .A~34 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Z , 4 . 0 ,~~~~~~~~~~~~~IO t N~~~~N4~~~ Wu43sI 13 1.A00.0~~~~~~0’0 .0 1~~• ~~~~~~ .1()-J fl413 4 s J Q O fl13 I13P~~” ~).3 1J34~ C’ ‘J~~~ i~~:-• 4-~ 5.? P 43- ’~~~~~~~~~ - -’JI~~ O t -1I’.14 .4l-.4.4--4 .-4-4—1.-i--4 — I’

— .2 p.
— a.

.5
-4

- .4  p.
3.

—
— -‘-I • —4

t Z 4 -

3.1- 4 4 ’ J’.- t  1’~j J ’ J ~~..3 a— -
2 -‘3 u -~~~~~~~~~~~~~~~~ Z C - 4
• 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .4

‘0 3 ‘ 3’iJ~~~~U -U 1’i .J - ,J 3JUJ l3t~i ~~ W U  4 - L U,~~ ’.U)i lU - 4 - 4 &  IJ i 33i 5.~~ UII4 u ~~~~ ~ .-i ~~~~~~~~~ 4 ~~.4 1 2 J , 4 1 2 4 4 1 2 4 J . 4 4 1 2 1 2 . 4 1 2 . 4 J . 4 , 4 , 4 . 4,4 ’ 43 _~-3~3 3  J~~~~ 3.4
--1 /1
— 4 4 - 4 44d ,~4 - 4 4 4 4 4 4 ( - 444 - 44 - 4 44-4 - -i ’3 , 1f5../5.4l4,,, -

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a I a t I l l  -U.I Ia - 1j , J LJ-Aj .1J’I -’C
--I ~ ~~ - ‘J - -J ’J ’J - C 312 .

~ 4 -~~~~4 c 4 Y ~ 4 -y l l
.4 4 J . 44- . J,4,4~~t 4 . J 4 4 , J . J . 4 J J J , J.4. J . 2 J . 4, 4 . 44 4,J 4 ’4 -J - - -J d J 1 N - 1 .~~~~~~~~~~~~~~~~~~~~~~ a

— ~~-i 4’43 43 43 13 - ,413 ’.3 -3 ~~43 ’4 - -) 43143 10,431 3 43 ,43 ~3 43,13 13,15 4 3 4 3 1 3 ’  3’43 1 ~~ZP~~ C11 C<
I— ~~~ (4 ?  -r ? r ? ? .- ? -t t I P -f - r - ? -? J  p - r ? r - r r p . ? r . ? : 4~~~ I t I t~~~~~ I t - 4~~~ ,)~J -i 3 - . 4 3 ) 3 . 4 E
-2~~~~~~~

‘~ • 4 3 3 O-3.04 0 - 0 O - 0- -0 J .0 -03 .3-Q ’) O J 4 - ? t - ? J - 4 4 4 - - 5 ’~~~ - 4 - 4 0
0 — :‘-,~~~~~~~~~~~~~~~~~~~~~~~~~~ - - j )4 - 4 3 ? -i-?~~ P ? ? 1 t ? 4
:3 ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
‘3 —~
~‘ :! ~~i ~~$ h a  i s - i t s  S t i l t  $ S I l l  I l i l h i l S  I h I l a h l I l l I  l i t I l a I l l

3 )  3i,)’ ~) 1-).) 3.)’) 3- 113-30’ 3-1-30 3’)s3 )-)0- , )‘S  3 ~ ‘)  lr’1-110 1-43’flr ’l 1’-4t~~— - —— ’~~~ r- - —-

~3 3 4’14 ’.4 i”4 J 4 J - - 1 4-.I ’L’. 4 : s 1” 1 J 4 4 , J ’,IN . j”J -J J ’ I J ,3- ) a ) 3 ) ~.3 ’ I - 1 0p j ’ p4 4 . P,r P_ Cl
.4 I~ :~ 3,Q~1)-3-’0 13 3 4) ’U ~~E3 13 3 3 - 3) a.i ,3 Q~~~ - J J ’Q~4,12 )1T3 3 4 1  .0 431’3 ‘5 43 -

~5l .lrl ‘4 5.it~ .a,13’3  ~~~~~~~—~ ,,I a I I a I l i l I I I l t , I I I i l I l l l l l I l , I l a I I i l a a l I l I I a I g I l l I
.4 ‘3 JOC) , . ‘,30Q3.3 C~~.3i.4._I,)- j , • I(3,)Qc3 ,)~~~~ ’3 20- .3 -3-3Q- a- I -D-30 ).)-)0-1-’3 30~) ~ ‘ r3 3.3 a )
-It - .4 )“3-)0 7 )Q-)c)r ) , ) ) ’3 ) ) 3 ) .~)’) .4~~~)’3 .,’3  )Q~7 3-) ‘3 ,)I) )-)c.4 )0 ) )  ~ (3 •)- i .4 ‘3- 3 ~‘3 — ~~I i i  1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1  I I I  I I  1 1 1 1 1 1 1  1 1 1 1 1  I I I I I I I I I I I
l ( • - )-30(’) 3 . 3  ).303’30’) ).‘3~ 3 -, )Q’3”3O V’3 )PIO ) ‘3-~’J 1~~ ~~~

)) ‘
~~ 

‘)‘D ’_I ’3”3 I ) ‘) .,) 3 ‘3~~~~ 3
‘5. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4
~~ ~~~~~43 43 ,43 ’ ,  13,4~ 143 f l —) -ø .43 -4 5  3 -~-~ 43 45,43 . 5 . 1 $  3 - 3  3 4 .‘3t~~ 13 13-’5.13 P P-’- ~ P 5’ P P P  f I  P P p P -. -‘ ‘ r
-~ -It
- - i ” - i ” - ’ t -3 -f ~ 3.’30 , 5 . r 5.-, -I l~~~g3’0~~ ~~~~~~~~~~ :) —4 5 0 - 4 13r. 3 .3 . 1 .)  -I- ? ‘3.4.-i~~3 4 1’  3 - i
3 1 . -I’s) ’-3~~j  5 . 4  )3i 15.~~~,3. P. . 1 ) )I ’3 .3 )- .3r ’~ -#- -’4 4..4.- 4 N 4 5- ? f --4 -4 I 2 - ” ,3))1’3”4  a 4 j ’-’3 f 1 3

-

L 

— I i -4—4 4 —I —4 —4 4 4a-4-4~4 ‘I 4 •,,~ 1 -I ‘4 I ‘4 5 -%I I -“3 ’~ -i I - I . 4~) 3 ‘3 - i.—4.4 4 -4 1 ‘3 ‘3 ‘ i a ‘1 --.
- ~ 

p 
~4 p. ,-i-$—1 i- ..-.i-—, 0 ,-. 1_P_ i- . i-  ~~~~~~~~~~~ A -lifl ,~io— —,— .— -- - I d 1 3 4 3 t .~ .1. .

C—31

- —-5-- - - -  - -
~~~~~~~~~~~~~~~~~~~

‘—
~~~~~ 

-5 -‘-5-- - -— -5 - - ’ -  - -5 ’ - ’
~~~~~ 

~~~~~~~~~~~~~ - - -



F’ ~
“T

~~~IT~~~~~~~~~~~~~
_ 

~~~~~~~~~~~~~~~~ 
~~~~~~~~~~

‘ 
_ _ _ _ _ _ _ _ _ _ _ _ _

?IDC J~ 2 13
Attachment ~

~~~~~~~~.s.j~~LJdU4, up
~ j P4I.ItS l t II II l l  I , I e a I I s a I . s , l a a a g a l I , I I . I g r . a )
‘3 ,’l,~~ , ,5  I 1.’3~~~ ,4I~s’5J3~ .5 ‘1.134 5 3- ~~~~~~ A’,CI ~ A~ 3I3 t ’C\ ’~~’1.’1L3 i3 ‘1. ~4 ’ 1~,’3 43 13 \~t .‘3CI13
-j _ _-4 _’-l_i ,~~.4.444 --.4 -4.4.4.4,4-4_I.4.444.4.-4.-4_I.4 p.__ .4,4.4-4.-I-I- -I —4- -l.-4~~4.-4.-4 04a.4.4 4 ,‘4~~~~4 .4
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘4. 4..L. I.

)—m.4310.o~7..4-’1o43~ 3. .4330 0 ~~~~~~~~~~ ‘~~~~~~~~~~~~~~~~~ 3’ui ,2
,~ 43 ,~3r3’13~ 3 3 3..O~~~~~~~~~~~~~~~~~~ ’43,43i~3,0.0 .3,0 3,04,Q,Q ~~~~~~~~~~~ ‘ . P~- 1 -r- ,0.3
I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ r
~~~~~~~~~~~~~~~~~~~~~~ O ,0’O—~-I.-i ’-4 .?.t .? ‘0 3-0 .0.0-00  .0.Q ’0.0 3.O.0 Q .0 .Q 3 0.3-013

In
g~ 4~~~ 3Nr..-4 ‘—I a 0~~~~~~~~ 400.3 30.3000 3 30,343 ~~~~.43 Q 3 ~Ø.4 3-_U ).0 1 3 4 3 3
ill -., -P 4’-~3.40 7’,f~_ I_ I 4 O 43r43 .) 1 3 P P - t Si.’,I1413j’N~’14 44lj SJ I’lj Si’3C3(2OIJ L3O.30- Ic_I’ ) )4D 113 3
_3 ~~~~~~~~~~~~~~~~~~~~ -4 ..4 44.4 -4.-4 ..4.4 .-4 44.4 .44~~~~4,444 4-.4~4_ I

S.
iL~ ~~ $‘~~~ .Q 23144 ~~~~~~~~~~~ II3Q~ J’ -3 . J. .44  ~~.4(4.4.4-4-4~’4 -4.4 o’I..l,4OlOOO- )0,33O00O0()~~~13 j
~~ ‘J~~~’.J 3)% 44. 4 .-4 N  000-’3OQ’3000’1’ f.f,j ’ t~~ 4 - r -~~~ t,,.f-?.u .3
~) -4 13-00 f c 4 3 4 3 4 3 0 5 1 4  ret rfl .43.43. 43.13 43,13c43 (43:43(43 443 ,t5.5’3 43 13sS3~I5s4’5.r-) - 1  13
-3 .4

~~~“1 ~~~~ -ar 3- ,. 0..3Or.), ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
)()

~~~
-,~)0’Jr )0’,)c3(.4.)’3 ’) Sn

I --4 - - -4e-1.2 -4~ ’ ~3 -.300 :)O 0.-*— —4_ I,4.4,4o..- 2. . - 3’~~~~~~’3 ~3 30C r~ P-?-- I’-.N-(-- ~~~~~-.‘-c)’P
4 43,45,~~~ .34.fl 4 3 p 4.. .,~ ‘4~~~~~~~~~~~~~~~~~~ r.r.r. ~~~~ .-4 -4 -- 4 4 ~.444p.-4 .4—4jj.A
4 44 5f1 f413,€344 43 23,13~3 ‘43!’) 43115. fl~~ ,4(43,43iI’1 ‘4~ JrJ.’1j”~J: ”j r~,4 r.J€34 ’4”I4 ’jp. .5. —

~ 1
0
2
—

d

5—

~ Z -.4 .J .O’0,0 -
~ 

-
~~ I I I

— s— i— 1)1— ~ — — — P. ~~~I—a- 5.—
.3 .4 -1 4 4’ I  P 4-It 4 -~~~-~~C

• 4 Z2?~i-.4 ~~ - ) - 4.. .3..Z.!~~~(4’(4-4 . 4 . 4 . 4 4 . 4 . 4 1 2 . 4 1 2 4 . 2 . 4 1 2 . 4
.3 3 ‘3 3 ’3 3 ‘ 3a -a - u I  a l  l~~~ ’3i~ -JJ’J
r .‘ ~— -i ”~~~~ — -.J ..I .I .1 .,I
4 . 4 J J , 4 I P _ ) J  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i- .JJ~~ ~~~~ - i  g 04  ‘3’4 -It~~~’~ i’fl.4A .~ -0 4.0 Q.3 3.43 4 3,Q Q . ~~~ a-i-a-j-. p-.p. $.’- X  ~.4 1 I’4.-4.4 ’-L3 5.~ 3.J IN 4 :.4~~~.4 I4 I 4 . 2 . 4 41  I I I I I a I I I I I~~~-4.4 J ’ 4 - 4 - 4 - ’ 4 ’4- -~~~~4

‘-4 ‘! ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -J 1 2 4 1 2 2~~~~ 44 J’ . I ).2
-.4 It ~ .1 --‘ h I I I ~ ‘4’- ’ 4 ’ 4- 4 1 4  4”4 4’3i ’4’•”1 4

p. 
~.~~~~~~~‘3-~~~ — - . --- 4 . 3  ~5. - 33 ~~12 4 .41233 ,343 4 3 4 3 1 3 1 3 1 3,f3.15.1543..1 l,’4 ’4 r -- I 4 N ’ I 4 ‘I 4 ~3 ”j  ‘~J 4 ‘2

— ,
‘ ) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~41 -)
£ -.1
‘3, 3

-4 .~ - S yS Js ’~ 4 i ~~~~~~~~~~~~~~~~~~~~J S P ~~ 3’45 3 4  -3,4,~~~3J  3JJ J 3 ’ 3 f l  3 - 3- ~0-Q 3,1 ~~~‘ )
a — -~~fl.fl 43 ) u  a -w- j ’ J”P- ? ‘~ 3 1 3 . 4’ i4~~~~~4 i-V -P t  ? ‘) )‘)~3.)-) . ) , 3 . 4 4.4 ’.4 -4 --i I a
I I i .1 sas3 ’ - ’~ 5. 03.~j 3~ 43I33 -~3.J’J’ ~0 I .  J 4 0 ’0 . i~~ ) i ’ 0 4 ’ 4 3- l 1 4 I  4 , .I .’i - i l  ‘J’) ’Y ’ 5 . - 7 ’ ._ 4- -4

12 ‘
~~ ~~l h l I $ s l h l l i $ t i i t l h $ $ h I i I $ h l l $ I I I I I I I l l I I I I l I i I l l

3 ,43 .3 ‘ ‘ I)~ .j .3~~~3”) ) .)J 4 4 l.- 4f ~~~f.:. s,3’3 ‘3,). ) )U(i.) )O ’I 4 — I N 4 - I  .1 
~~~~~~~~~~~~~~~~~~ ~~ I ‘4

4 ) .a 3’ J’3’ -~ 4 3 3  ‘~~~~~-C.~JU -2 -4 34,-37 7s I’ ‘i.’4 4 1 4 1 4  4 4 ‘I~ sj .4- --J ’4A13.,3~A - .’.13 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-
~~ 15.
-~ l~~ l I I i I I t l I I a l l l a I l I I I a t I I I a I I s l u I g a l I I I I I , 5 l f u I a
‘3 .3 ~~~~~~~~~~~ J.3,3~~~.3’3 -43-3r) a 5.J)’)4’.30I)(J.)-2, ,- )J3~).3 ,353,),3 ) 3Q - -, 3’))
4 -~~: .j -0 _I ) (. 4 ’) ’3  ~J(~~~ ’300 )-) )!3,3 ) - ) _ I  

~0 3’.) 5 . - I - ) ) , )  )C,a a’D ,’3’3 .4-1.4 3,3 ‘3 3 )-‘3’D 3 3 -
..~ ~— z i  l a t h  I I I  I l I l a  a a i t a a a a  a S a i l i t i  1 1 1 1 1 1 1  I I I I I I I  a u s a
7 ‘~~ • 1’_I.30-3’) -. 30-30(’3 3,3 )o-’3 .13.43 5. 1533 - 13  33 - 13 -.’3 3 I3~43 -11 3i” 3 3  ).313r’3 ’3.:3-,) )“3-‘ i )~ ) t43 ‘1
3 1 p.~~~4 4 . - 4 - 4  i”I -l’I-’J -J J s J  4 1 3 ’ 3 3 3, ’, ’fl,’3 - 4 -’444.4 I i . 4 4 -4 --1.’-I ’4 f l . 1 1’ 1”3’3 1,) . . ’ 5 - I 3 - 3  I I

~ 
J, Js ~~~~ 3 3 p ) ~~~~~~3. .4 ...4 o4..4 1 4 4 4. 4 4 4 ,-4 1\ I N.4  1- -I ‘- ‘,U’J i l l  I

—

LI ~
. —~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‘3 a - a a t’  4 4~4 1.13 ?~~~~ 4 5 . )  )“~3.-a -J 4 3 ) - I  4 5. - .3 5.’ ‘ 3 ?‘ .1 4 4~~~ 3’ a U 4-~~ I 4 ~5 . ’ I  ~~ ‘ -

5. —4 5. 1- ) I’ I  4 - 5 4 ) 1 ‘--i -4 • ) 3 “ I 5’r~~~- 1 ‘5. 4 3 5. ‘3 I ’ ) ic) ) ) I -. 3 3 4 , l 3 _, 1
- _ S. 0 ~ J.i 4P_,-~~~~ P I ~~~.5.mtQ .i ~ ’1 ~~~~~~~5- ~~~~~~~ I~~ I r 1 . 5i -~~~~./I S.  )~‘5., ’5. ‘3 - S

C- 32 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _



- -
~ _- _

~~
_ _ _

~~~~
- ry _

~~~ ’ ~~~ ‘~~~~~~~~‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r — - -- - _ r~~~ ~~.

F 1

SECU RF ’ 3 CL. A -  i ~~~~- ‘ . .•I; P~~~~ t i’ ,.,, ? ‘ ., ! - ‘ . - , — - I I

REPORT DOCUMENTATION PAGE BF~~~ I~~~
( j

~~I ~ ‘i ~~~~~~~~~~ 
T .’ ,~

I RP .eCN r N IjM,41~ ’i 2. C C V I  AC C LS.S IO ’ .  NO. J 5 . ILL IP ,LN T ’ S  C A T A  ~ ..

MDC J3213 • r - - _ ‘ 
-

4, TITL E (and Subt ~tI .)  - - - -  S. TY PE OF REPORT & PERIO D C03 FRED

KC— ’IOA CARC O SYSTE M I-lOCK-UP TEST FINAL TEST /DL’lO~STPA T ION
6. PERFORM ING CRC R E P O R T  ~~~‘-I (~l N

7. A UT HOR (a ,~ S. C O N T R A C T  OR G R A N  NL, M~~Ec - -~~.

Donald P. Danielsen F33700—7&-C-OCOl ,~ — -

9. PERFORMING O R G A N I Z A T I ON N A M E  AND A D D R E S S  10. PRO-DR AM E Ey E - ~~ P O T . E
AR E A 6 *O RR  ‘ I

Douglas Aircraft Company / 
-

3855 Lake~-~ood Bl vd .
Long_Beach ._California _‘)O~~€’ ___________________________

I t  C O N T R O L L ING  3~~ FICE NA M E  AND A 3 D R CS S  12. R E PO RT  D A T E

Mechanical Engineerinq Section 22 Au~us~ 197-3
Douglas Aircraft Com~any ‘ 3 -  NU MEEF .  OF PA G E S

Lonq Beach , California ~CC46 77 -

5 4 - M O N I T O R I N G  A I E N  Dy N A M E  6 A ODRE SIuI i , f (ere ,, t  Iron, C - . n t r o l l s r g  Of l , c e ,. 5. S E C U R I T Y  C L A S S .  (01 P.,. ,.p ~~r r ,

L’SAF KC- l O J o i n t  Proqram Cffice , AFLC , Unclass ified
W right-Pattersc n AFE , Chic , ~5433 ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~

SCHED,. ,_ E

16, OI S T R I B U T,C.N ST A ’ E M E N T  - o f  t h.  R.po r t~
C

Uni m l  ted

1 7, DISTR IBI . T IQ N  S T A T E M ENT (of lb. abstracl ent,,.d ~ B l o c k  20 . I f  d, l f e r . n l  Ir,~ R r p . _ , I~

19. S U P P L E M E N T A RY  N O T E S

19. KEY WORD S (Continu. on re,.,,. s.d. i i  nece ss a ry and Identify b5.- block number) 
—

Powered Rollers ; Rotating Cargo Pallets ; Cargo Systems , A i r c r a f t

- 
20, A B S T R A C T  (Continue on r•rcra• side If nec.s.ary and ,dent,f >’ by block numb.,

A test was conducted on the KC-1OA Carqo Ilandlina System ?-~ock-Uo to eva luate
-

_ 
the perfonnance of the current design of the powered roller sys tem .
The test consisted of running a tota l of 246 load/unload cycles wi th various
weights loaded on the pallets . Of these load/unload cycles , 135 were single
HCU—6/E pallets and the remaining lii s-,ere coupled hCU—G /E pallets (2 in
train). These cycles simulate over 2 years of KC-1OA pal letized cargo
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BlocL 20 (Continued)
The powered roller system functioned very well for the entire sr-~ctru~ ofloads. Sing le and coupled pal lets were loaded latc r~lly or rotated in  the
doorway easily . This test der~onstrated that the system meets or exceeds itsdesign requirements .
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