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ACCEPTANCE TEST
OF THE
SVWS ACCESS ARM

SKYLAB 1

ABSTRACT

Acceptance tests were conducted at Kennedy Spac: Center of the Saturn
Vehicle Workshop Spacecraft Access Arm and related equipment. The tests
were conducted to prove complete system capability to operate satisfactorily
under conditions required to support spacecraft operations and activities.
These tests were conducted in two parts. The first, performed by Bendix
Launch Support Division between April 1972 and June 1972, qualified the new
environmental chamber., The second portion was conducted by Boeing after the
arm was installed on the tower.

The SVWS Access Arm, serial number AA-09-03, is a Command Module Service
Arm, S/A 9, which was removed from the mobile launcher and modified to support
the SVWS operations. The C/M environmental chamber was rcmoved and a com-
pletely new chamber was installed. The retract system was redesigned to remove
the automatic/remote control capability and replaced with a local manual control.

The SVWS Access Arm System was successfully tested and supported space-
craft processing without major problems.
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ACCEPTANCE TEST OF THE
SVWS ACCESS ARM

SKYLAB 1
SUMMAKY

The SVWS Access Arm is a Command Module Service Arm which was removed
from the mobile launche~ and modified to support the Skylab 1 launch. This
modification was accomplished by the Bendix Launch Support Division under
the direction of NASA-KSC Design. These design changes included removing
the Apollo command module environmental chamber and replacing it with a new
chamber designed to mate with the workshop spacecraft. Also redesigned was
the retract control system. All automatic and remote control capabilities

" were removed and a local/manual system was installed to operate the arm.
The ~rm was relocated from the 320-foot level of the mobile launcher to the
24u-foot level in order to align with the hatch of the workshop.

Tests were performed in two separate sections. The first portion of the
testing was conducted by Bendix Launch Support Division and consisted of
qualification tests on the new environmental chamber. A description of this
portion of the testing and the results of the tests are contained in the
Bendix Test Report which is included in this report as Appendix A.

-
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The second part of the testing was performed after the arm was installed
on the tower. These tests were performed per work orders prepared by Boeing
Aerospace Company and are listed below.

Work Order Title

M2132-52314 Adjust Arm Extend Angle

M2132-52768 Final Arm Alignment

M2132-54226 Pneumatic and Hydraulic System Leak and
Bleed Test

M2132-54669 Arm Retract/Extend Test

These last tests were completed with no problem and the results comp~red
with the desired results of 79K00069. A detail of each test and its resul.s
is given later in this report.
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SECTION I. INTRODUCTION

Testing of the SVWS Access Arm was conducted for the Launch Support
Equipment Engineering Division, KSC, by Boeing Aerospace Company under
Launch Vehicle Operations, KSC, directions.

This report presents the results of the testing performed on the SVWS
Access Arm (drawing 75M08129-13) and related equipment. The first portion
of the report contains information and test results on the total arm
systems. Details of the environmental chamber test are given in Appendix A.

All testing was accomplished per and results comply with 79K00069.
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SECTION II. DESCRIPTION

A. Test Hardware

1. The SVWS Access Arm and associated hardware were tested for use to
support SVWS spacecraft operations at KSC, Florida. The hardware tested
included the access arm and hinges, environmental chamber, and control
panel. The SVWS access arm is mounted at the 240-foot level of the mobile
launcher. The arm supports an environmentally conditioned chamber which
provides access to the side hatch of the workshop spacecraft. This access
is ued by service personnel for equipment installation in the spacecraft
and testing the spacecraft during processing.

2. Major Assembly

a. Truss Assembly (Drawing 75M10490-1)

The truss assemblies were not mnodified and are the same as used
for the command module access arm,

b. Environmental Chamber Assembly (Drawing 79K00728-1)

The environmental chamber is a controlled atmosphere room installed
on the end of the arm to provide access to the SVWWS. A detail description is
given in Appendix A, Section 1ll-A.

c. Hinge Assemblies (Drawings 76K00253 and 75K00254)

The hinge assemblies were not modified and are the same as used for
the command module access arm.

d. Service Lines (Drawing 75M10508-1)

The service lines on the access arm provides the following services
to the environmental chamber and SVWS.

(1) Air conditioning.
(2) GN2 Purge.
(3) GN7 Supply
(4) GHe Supply
e. Related Equipment
(1) Tower-mounted Arm Support (Drawing 75M07164-2)

(2) Latchbeck Assembly (Drawing 75M12387-1)
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(3) Shock Absorbers (Drawing 75M12552)
(4) Arm Extend Lock Assembly (Drawing 75M12139

All of the above equipment was not modified and is the same as
used for the command module access arm.

f. Control Panel Assembly (Drawing 79K00727)

The panel requires 750 psi GN2 and 3000 psi hydraulic fluid in
order to perform its required functions. All controls on the panel are
manual and control the following arm system hydraulic and pneumatic pressures.

(1) Arm Extend Lock Cylinder Pressure.

(2) Hinge Actuator Pressure.

(3) Latchback Cylinder Pressure.

B. Test Facility
The arm system testing was conducted after the arm was installed on the
mobile launcher at the 240-foot level. Tue only support that was required

was the tower facility's 750 GN2 and 3000 psi hydraulics. The flight hard-
ware spacecraft was used for the chamber fit check and first mate.



SECTION III. TEST PLAN

The basic test plan used for testing was the 79K00069 Design Test Plan.
There were no deviations from this test plan during the testing of the
total arm systems.
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SECTION IV. TEST RESULTS

A. Basic Arm Modification

Coumand Module Access Arm, S/A 9, was removed from the mobile launcher
and transferred to Hangar AF at the Cape Kennedy Air Force Station. The
arm was turned over the to the KSC-NASA Design Group to be modified for use
in support of the SVWS spacecraft operation. A new environmental chamber
was built to replace the Apollo chamber. After the arm modification was
completed, the chamber wz=s mated to the arm in the transfer aisle of the
VAB. Boeing Aerospace Company supported the preparation cf the arm by
installing the upper and lower hinges per work order M2132-50228. Testing
was then completed or the chamber (see Appendix A) and the¢ arm was installed
on mobile launcher 2 at the 240-foot level.

A completely new arm control system was designed and installed on the 240-
foot level of the tower. ‘hree systems are controlled with manual valves and
include the latchlLack, arm extend lock and arm retract systems. Piping was
connected between the cont-ol panel and the arm after the installatiun of the
arm was completed.

B. Receiving and Inspection

An inspection of the arm was performed when the ar— was received by Boeing
Aerospace Company. Thirty-oue items wer: noted in this inspection and an NCR
(N-279717) was written to document these discrepancies. All discrepancies
were dispositioned and corrected.

C. Additional Modification

Some minor modifications were required after ti.e arm was received by Boeing
Aerospace Company. The mods were accomplished on the following work orders:

M3132-53822 - Remove hangers from dock seal support assemblies.

M2132-53047 - Install quick release pin in the access walkway
handrail.

M2132-52684 - Re-position angle bracket inside environmental
chamber.

D. Testing

All of the arm system tests were accomplished per work orders in accordance
with the Design Test Plan, 76K00069. These tests are listed below with the
test objective, test results and problems encountered.




1. Adjust the Arm Extend Angle - W/0 M2132-51314
a. Test Objective

The purpose of this procedure was to make rough adjustment in
the height of the arm and extend angle of the arm. The angle of the arm in
the extended position was to be set at 189° 33' from the fully retracted
position. The height of the arm tip was to be adjusted 12.5 + .125 inches
above the 240-ifouot level, Two ci.arances were required to properly align
the arm. The first clearance of four inches maximum is required between the
roof of the VAB "C" platform and the bottom of the environmental chamber.
The second clearance is 2 + .125 inches between the bottom of the extension
platform inside the chamber and the chamber floor.

b. Test Results

All adjustments complied with drawings 79K00069 and 79K02677,
sheets 1 and 3. The extend angle of the arm was adjusted to 189° 33'. The
elevation of the arm was first set at 12.5 inches above the 240-foot level
of the mobile launcher; further height adjustment provided 4.1 inches clear-
ance between the chamber and '"C" platform roof. The chamber extension plat-
form clearance was 2.0 inches.

c. Problems Encountered

No problems were encountered during this test.
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2. Final Arm Alignment - W/0 M2132-52768

a. Test Objective

W, S

Final adjustment of the arm per sheets 2, 4, and 5 of 79K02677 were
made after the vehicle was erected. The extend angle of the arm was changed so
that the distance between front of the chamber and the vehicle would be 28.65 +
03 inches. The height of the arm was adjusted so that the height of the chamber
coupler and the vehicle hard point are equal +.125/-.250 inches. This work order

also checked out the operation of the dock seal blowers and verified the dock seal
bearing area.

b. Test Results

¥ A small adjustment was made in the extend angle so that the final

5 dimension between the vehicle and chamber was 28.65 inches. The arm was also

[ raised so that the final position of the coupler was .250 inchcs below the

b vehicle hard point. Both of these measurements conform to the other drawing

' requirements. A measurement was taken on the offset of the coupler horizontal
to the vehicle hard point. It showed the arm was three inches too long. A KSC
Request (#KMB-513-004-R1) was written requesting design to evaluate this condition.
Design's reply was the horizontal misalignment of three inches can be taken care
of by the coupler and extersion platform tracking capability. The assemblv has
been tested to + 11-1/2 inches; the requirement ie to track + 6 Inches. Both
blower motor operated properly and the dJock seal touched the “vehicle in the

area provided.




c¢. Problems Encountered
No problems were encountered during this test.
3. Pneumatic and Hydraulic System Leak ard Bleed Test - W/0O M2132-54226
a. Test Objective

This test was performed to verify the proper operation of the
pneumatic and hvdraulic systems of the arm. The latchback pneumatic system was
pressurized and checked for any audible leaks. The latchback cylinder was
actuated to verify that the pavls would go up and down as required. The arm
extend lock and the arn retract/extend hydraulic systems were filled with fluid
and visually checked for leaks.

b. Test Results

All systems were pressurized or filled with hydraulic fluid and no
lea'.~ were noted.

c. Problems Encountered
No problems were encountered during this test.
4. Arm Retract/Extend Test - W/0 M2132-54669
a. Test Plan

After the mobile launcher and vehicle were transferred to pad A,
thz arm was retracted and extended tuv verify the operation of all the arm
systems. The arm was first retracted and movement of the arm was observed for
any interferences and satisfactory movement of cables and flex hoses in the
upper hinge area. With the arm almost fuliy retracted, measurements were taken
for proper latchback aiignment. The arm was then fully retracted and the arm
was checked for parallelism with side 4 of the tower. The hydraulic system was
bled with the arm retracted and after it had been re-extended. One retract cycle
and one extend cycle was made with the hydraulic return valve fully opeo to
measure the time requlred for these cycles. The arm was secured in the retracted
position at the end o) the test.

b. Test Results

The arm was retracted and extended with little difficulty. The arm-
mounted latchback skid was repositioned to line up with the tower-mounted skid.
The tover skid was raised with shims 9/16 inches in order to make contact with
the arm in the fully retracted position. No adjustment was required on the shock
absorber striker plates since the arm is only 1/4 inch (in the expended direction)
from heing parallel to side 4 of the tower. During the timed operations, the
hydraulic return valve was fully open and the arm extended in 2 minutes, 42
seconds, and retracted in 2 minutes, 43 seconds.
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c. Problems Encountered

There were only two problems encountered during this test. The
first was very minor and only required repositioning some electrical and OIS
cables to allow sufficient slack in the upper hinge. Wit the arm approximately
30% retracted, the handrails on the back of the arm interfered with the lower
arm extend lock. This interference was removed on the inner handrail by shift-
ing the handrail up as far as the mounting bolts would allow. Since the outside
handrail could not be moved enough, NCR N-272436 was written and the bottom of
the handrail was shimmed out 1/4 inch. This eliminated the interference. No
other problems were encountered.

5. Special Test
a. Test Plan
A special test was run during the Swing Arm I.CC Integration Test

to determine the relative motion between the environmental chamber and the
vehicle. The chamber was instrumented with linear transducers to measure the
following:

Vehicle to Chamber (Axial)

Vehicle to Chamber (Perpendicular)

Chamber to Platform C Roof (Axial to Vehicle)

Chamber to Platform C Roof (Perpendicular to Vehicle)

Chamber to Platform B (Parallel to Vehicle)

Information from this test was used to determine whether or not the
chamber would remain connected to the vehicle during the Swing Arm Overall Test.

b. Test Results
All data from this test is given in Appendix B. Movement of the
chamber was less than one inch in any direction. Tihis movement is much less
than the tracking capability of the chamber so the chamber was allowed to remain
connected during the overall test.

c. Problems Encountered

There were no problems encountered during this test.



SECTION V. CONCLUSIONS AND RECOMM:NDATIONS

The SVWS Access Arm as modified and tested satisfactorily supported
spacecraft operation in the VAB. The arm is currently on standby at the
pad in case of an equipment malfunction onboard the spacecraft.

One problem did occur in the VAB near the end of the spacecraft pro-
cessing. A blower motor heated up and had to be turned off. An NCR was
written and the defective blower was disconnected so it could not be turned
on. A new blower was ordered and will be installed when it is received.

Since all tests were completed satisfactorily and the spacecraft
operation supported with no major problems, no new modifications or changes
to the arm are recommendeq at this time.

SVWS Access Arm will satisfactorily support the Skylab 1 launch.

10




APPENDIX A

ACCEPTANCE TEST OF THE SVWS
ACCESS ARM ENVIRONMENTAL CHAMBER
SKYLAB |

By

J. E. Vevera

Bendix Launch Support Division

Kennedy Space Center

ABSTRACT

The acceptance testing of the SVWS Access Arm Environmental Chamber
was based on the requirements of ECN 74067, MIP-001-00 for Mobile Launcher

‘ 2, and described in detail under Item 5 of the Modification Instructions. The test
|3 criteria, as referenced in this MIP, was outlined in 79K00069 with EO's 1, 2
= and 3.

A Bendix Acceptance Test Procedure =001 was developed to comply with
the performance of test criteria functions assigned to Support Operations/Bendix
and also to describe supporting functions and equipment requirements.

2V

Test operations were performed to evaluate the results of a chamber load
proof test, extensible platform load proof test, platform coupler operation, and
dock seal inflation and tracking test. Load cells and strip chart recorders were
utilized to determine compression or tension loads at specific areas of a vehicle
skin panel during the tracking operation. All tests on the chamber were performed
on the chamber support frame iocated in an assigned area outside Tower F of the
VAB Transfer Aisle.

AT



One major delay occured for a period of one week during the test program
to modify the length of the dock seal. Other problems encountered required
modifications during test operations and will be discussed in detail under Section
IV, Test Rcsults.

The Environmental Chamber as modified during the test is acceptable for
operational use provided the proposed recommendations are incorporated as
described under Section V.
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LIST OF REFERENCE MATERIAL

Acceptance Test Procedure =001

Test Criteria for SVWS Access Arm, Skylab I, 79K00069
S/A 6A Environmental Chamber Load Test Data Plot

Test Equipment Arrangement Sketch

Environmental Chamber Test - Load Cell Data Sheet

Vehicle Skin Panel Load Distribution (Extensible Platform with
600 Ib, load)

Vehicle Skin Panel Load Distribution (Extensible Platform with
600 Ib. load and dock seal inflated)

Photograph #108-KSC-372C-201, #2, W/0 F-504-082
(Test equipment arrangement)

Photograph #107-KSC-72-1161, W/0 F-504-233 (Interference
of platform and chamber during tracking at extreme right position, skin
panel pointer 1/2" from desired point)

Photograph #107-KSC-72C-1675, W/0 F-504-262 (Dock seal
fabric folds, tracking point to extreme right of chamber opening,
extensible platform uncoupled)

Photograph #107-KSC-72C-1678, W/0 F-504-262 (Dock seal
fabric folds , tracking point to extreme left of chamber opening,
bottom view of dock seal)

Photograph #107-KSC-72C-1679, W/0 F-504-262 (Dock seal
fabric folds, tracking point to extreme left of chamber opening, top view
of dock seal)

Photograph #107-KSC-72C-1680, W/0 F-504-262 (Roll and
scrub distance of seal footprint, tracking point to extreme left of chamber
opening, extensible platform uncoupled)
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Photograph #107-KSC-72C-1681, W/0 F-504-262 (Fold interference
with OWS door, tracking point to extreme left of chamber opening, extensible
platform uncoupled)

Photograph #107-KSC-72C-1684, W/0 F-504-262 (Roll and scrub
distance of seal footprint, tracking point to extreme right of chamber opening,
extensible platform uncoupled)

Photograph #107-KSC-72C-1676, W/0 F-504-262 (Center nominal
position, dock seal inflated, extensible platform coupled with 600 Ib, load)




ACCEPTANCE TEST OF THE SVWS
ACCESS ARM ENVIRONMENTAL CHAMBER
SKYLAB |

SUMMARY

The procedure shown as Reference A describes in detail the seguence of
operations performed and was observed by on-site representatives from DD-MDD-31,
SO0-0PN-2 and LV-MEC-11. Procedure changes were made during the test as
required and approved by the on-site DD-MDD-31 representative .

" During the test the original dock seal required removal, modification for
additional length and re-installation on the chamber. This delay was necessary in
order to provide an adequate seal on the vehicle skin panel during tracking operations .

The initial attempt to record load measurements resulted in alignment problems
- with the skin panel, test fixture and the interconnecting load cell linkage. Critical
dimensions were not specified on the applicable drawings and after evcluation of the
requirements , a re-alignment was performed on all load cell attaching linkages. The
re-alignment adjusted the projection of the vehicle hardpoint beyond the vehicle skin
to the correct dimension of 4.9 7 inches. All load measurements were obtained by
direct readout on strip chart recorders during tracking operations.

—
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SECTION I. INTRODUCTION

The test program was performed to determine compliance with design
specifications after fabrication and assembly of the Environmental Chamber in the
Bendix Technical Shops. The program also demonstrated that the equipment
satisfactorily performs its intended function and is structurally adequate. This
test report is considered part of the overall service arm modification program
under ECN 74067 and will be included in the Hardware Data Package for the
completed ECN.

This report presents the results of the acceptance testing of the
chamber prior to installation on Service Arm 6A. The test results comply with
the requirements of the Test Criteria Document (79K00069) Section | and
Section I, Paragraphs A, B, C and D only, Sections Il E, Section Ill and
Section IV are to be performed by Launch Vehicle Operations directorate. The
tests were conducted from April 3 to April 24 and the chamber was installed on
the service arm on April 26, 1972,
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SECTION 11, DESCRIPTION

A. TEST HARDWARE
1. General

The environmental chamber consists of a hard shell enclesure
with an internally mounted extensible platform that connects to the Orbital Workshop
vehicle hardpoint; an inflatable dock seal for environmental protection; interior
lighting, communications and supporting equipment. This chamber is mounted
on the end of the SVWS Access Arm (6A) for servicing the OWS Spacecraft.

2. Major Assemblies
a. Chamber Structure (Drawing 79K00728-1)

The main portion of the chamber is the enclosure that provides
conditional access to the OWS and storage for tools and equipment. Access to the
chamber is provided through the service arm structure or through the enclosure installed
on the roof of the VAB Extensible Platform C in High Bay No. 2.  Entry to the
OWS is provided by a third chamber opening on the vehicle side which is covered by
a dock seal. Environmentally controlled air is ducted to the chamber and vented by
louvers that provide proner air pressure inside the chamber.

b. Extensible Platform Assemb!y (Drawing 79K00748)

This platform is contained within the chamber and supported by
four support rods attached to the ceiling. The assembly is equipped with a moveable
tip containing hand rails, a coupler assembly to attach to the vehicle, and is secured
by two steel lanyards holding the platform away from the chamber opening.

G, Dock Seal Assembly (Drawing 79K00758"

Enclosure of the work area between the chamber and the vehicle
is accomplished by an inflatable fabric bellows that preserves the conditioned environment
within the chamber. Six interconnected convolutes of fabric are supported by three rods
above the dock seal to facilitate inflation and alignment to the vehicle and also provide
independent tracking of vehicle motion.
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During periods of no activit) , a transparent weather panel is
Zipped to the opening and the entire assembly is held secure by straps attached to the
chamber.

3. Operational Sequence

Actual operating conditions were simulated during the coupler
actuation test only and although subject to later refinement, the operational sequence
will require a minimum of three personnel to perform the following:

a. Remove dock seal weather panel.

b. Release all securing straps from the dock seal and
inflate with both blowers .

C. Fold down moveable tip of extensible platform and
open personnel gates.

d. Disconnect restraining lanyards and manually guide
platform to center nominal position.

e. One operator will be required to unlock, align, and
engage the coupler to the vehicle while the remaining
two operators guide and stabilize the platform until
the coupling operation has been completed.

8. TEST FACILITY

Vehicle tracking was simulated by a specially equipped fcrklift
capable of moving a vehicle skin panel within the 24 -inch motion envelope. Load cells
were installed on both sides of the vehicle hardpoint and an additional four load cells
were located at each comer area of the OWS door location. Supporting hardware was
designed to measure skin panel loads independent of loads imposed on the hardpoint.

Strip chart recorders and signal conditioning equipment for the
output of each load cell were installed in a moveable rack. All data was displayed on
a real-time basis without discrete signals .

Arrangement of test equipment is shown in Reference D and H in a test
area established outside VAB Tower F in the Transfer Aisle.



SECTION I, TEST PLAN y

The performance of the complete test program is described in
detail in the Acceptance Test Procedure -001.

Deviations or additions to the procedure pertained to the
following:

1. Chamber Load and Proof Test - An additional dial indicator was
utilized directly below the prime point of deflection measurement to correlate data at each
load point, however, readings taken at this point show deflection of the chamber and
support frame assembly.

2. Dock Seal System Test = The extensible platform remained
coupled to the vehicle skin panel when load measurements were recorded due to the
inflated dock seal. This condition simulated actual operating conditions with the
total system in operation. The procedure requirements specified disconnecting the
extensible platforin and obtaining data with the inflated dock seal only.

20




SECTION IV, TEST RESULTS

A. SYSTEMS TEST
1., Test No.1l - SVWS Chanber Load and Proof Test
a. Test Objective

To determine that the chamber will support a load twice its
rated live load of 1200 pounds with no permanent deformation.

b. Test Results

Tes. weights of 50 pounds each were uniformly loaded on
the chamber floor to simulate 200% of the rated live load of 1200 pounds. Deflection of
the chamber was measured from the top outside surface of the corner diagonally opposite
from the arm/chamber mating flange. Dial indicator readings were taken at 25, 50. 80
and 100% of the 2400 Ib. test load installation and also during !vad removal to determine
deflection and any permanent deformation of the chamber structure.

The maximum deflection obtained with a 2400 Ib. load was
.017 inches and held for a five minute psriod. Data obtained at zero load conditions prior
to and after the loading sequence indicated no visual deformation; yield, or structural failure.
Incremental deflection at the various load points are shown in Reference C.
c. No Problems were Encountered.
2. Test No.2 - Extensible Platform and Tracking Test
a. Test Objective

(1) To determine that the platform will support a load twice
its rated live load of 600 pounds with no permanent deformation.

(2) To determine that the platform will satisfactorily track
the vehicle and that no interference exists between the platform and chamber structure as
tracking occurs .




b. Test Results

(1) The platform secured within the chamber, was extended g
in the normal operational position and uniformly loaded with 1200 pounds of test weights '
including 200 Ibs. on the moveable platform tip. Th~ loading sequence was performed at
50, 80 and 100% of the maximum load. Visual inspection of the platform assembly with
full load indicated no structural anomalies.

(2) The loaded platform was manually moved through the
four tracking points of the motion envelope maintaining the platform centerline parallel to
the chamber centerline but adequate clearance could not be maintained with the chamber
opening.

NOTE: Reference to the tracking positions are
as viewed from inside the chamber facing )
the vehicle skin.

C. Problems Encountered

During the tracking sequence to the extreme right or left
position (Points F and B, Reference D) interference was found between the platform and
the dock seal retaining bar on both sides of the chamber opening (Reference |). Physical
measurements of the platform width and the chamber openina indicated that a maximum side
dispiacement of 11 3/4 inches from the chamber center!ine: would cause contact with either
side when the platform was moved from center nominal position. The interference problem was
eliminated if the platform was p’aced in a skewed position.

Tracking away from the chamber (Point E) also resulted in
interference vetween the forward platform support rods and the top structural edge of the
chamber opening. The clearance between the platform and the chamber floor was reset
from 4-inches to 2-inches to increase the radius of swing. The test point was re-run and
although the interference was eliminated the actual clearance between the support rod and
the chamber opening was less than 1/8 inch.

Prior to removing the 1200 pound load a second inspection
of the platform assembly was performed and no visual defects were found.
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3. TestNo.3 - Coupler Actuation Test
a. Test Objective

To ensure that the coupler can be actuated from the
platform, operation is smooth with no binding of components, overcenter locking caii
be readily effected and that jaws of coupler properly engage the vehicle hard point ball.

b. Test Results

Actuation of the coupler assembly was tested at each of
the four tracking points and center nominal positions by performing the complete operational
sequence of the extensible platform from the secured position (restraining cable attached).

Coupler operation after tracking to the extreie right and I 11
positions was performed without difficulty with the platform in a skewed position due to ‘i
interference previously described.

c, Problems Encountered

At the tracking position nearest the chamber opening
interference was found between the coupler trigger linkage and the dock seal retaining bar
at the bottom of the chamher opening and prevented coupling to the vehicle hardpoint. The
trigger mechanism was modified by removing the linkage and operating the mechanism closer
to the latch point. This modification permitted normal coupling operation and also provided
adequate clearance with the dock seal retaining bar.

Operation of the coupler at each of the four points r:quired
additional force to compress the platform bumper as the vehicle hardpoint was engaged.
This condition was not considered prohibitive or detrimental to actual operating conditions .

4., TestNo.4 - Do.k Seal System Test

a. Test Objectives

(1) To ensure that each blower will satisfactorily inflate
and extend the dock seal .

(2) To ensure that proper inflation and sealing can be
maintained at extremes of motion envelope.
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(3) To determine force applied to vehicle skin by dock
seal during tracking. )

(4) To determine loads induced into vehicle hardpoint by
the arm coupler.

(5) To determine pressure (pound per square inch) exerted
on dock seal contact area.

(6) To ensure that the dock seal will satisfactorily track
without scrubbing the vehicle skin.

b. Test Results

Manual extension and retraction of the dock seal and supporting
mechanism was performed inside the chamber by positioning the three support rods from
minimum to maximum dimension. Moderate effort was required to move the support rods due
to friction in the trunnion bearings and the resistance of the seal fabric to extend in length.
This condition may become detrimental in field conditions due to moisture and dust contamina-
tion on the exterior surface of the support rods .

(1) Operation with either or both blowers resulted in the same
degree of fabric stiffness and air pressure remained within 3.5 to 3.75" H20 regardless of
operating conditions. Shuttle valve operation did not affect the inflated condition of the dock
seal due to the fast response time of the damper valve. It was noted that any manual force
against the dock seal to reposition folds or the vehicle skin footorint resulted in audible operation
of the damper valve. Leakage was checked at several fabric seams and found to be negligible.

De-energizing both dock seal blowers resulted in a pressure decay
time of 15 seconds until the pressure indication read 0 inches H20. Seal behavior indicated
a uniform reduction of pressure and fabric stiffness for the entire seal assembly.

(2) Dock seal contact with the vehicie skin panel was continuous
on all sides and provided a contact area approximateiy 4-inches wide at center nominal position
but varied considerably at the four tracking positions. During initial inflation of the dock seal,
manual arrangement is required to eliminate major folds or fabric wrinkles in contact with the
vehicle skin surface.

(3) Cumulative loads around the OWS access coor location did
not exceed 330 pounds compressive load and occured when tracking toward the chamber opening
Point D. Load cell measurements #1 through #4 on Reference E indicate specific loads at
the various tracking positions.
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(4) The maximum loads at the vehicle hardpoint, (load cell
#5 and #6) occured during tracking to the extreme right and left positions (Points F and B,
Reference E) and resulted in a tension load of 305 pounds. Tracking motion from center
nominal toward the chamber, Point D, resulted in a 5 pound compressive load and tracking
away from the chamber, Point E, resulted in a tension load of 180 pounds.

(5) Vehicle skin pressure calculations are based on test
conditions where the maximum load occured; tracking toward the chamber from center nominal
position. Area calculations for a 4-inch contact area on both sides and the top of the foot-
print is equivalent to 644 sq. inches and 256 sq. inches respectively. A contact area of
3 inches across the bottom for the applicable length is 192 sq. inches. Total contact area
is 1092 sq. inches for a force of 330 pounds or a resultant pressure of .30 PSI.

(6) The modified dock seal was inflated with both blowers and
the vehicle simulator was moved through the four points of the tracking envelope. An adequate
seal was maintained on the vehicle skin panel when motion occured toward and away from the
chamber opening (Points D and E). Tracking motion to either side of center nominal resulted
in excessive folding and bulging of the dock seal fabric. Physical conditions that were
observed are shown in References J, K, L, M, Nand 0.

Cs Problems Encountered

(1) The initial attempt to inflate the dock seal with either or
both blowers resulted in circuit breaker overload. The 15 amp breakers installed in the power
distribution panel were rated for instantaneous service rather than the time delay type. One
blower was removed, a bench test was performed and a starting current of 28 amps was
measured. As an interim fix, 30 amp breakers were installed to permit continuation of the
test.

(2) During tracking motion away from the chamber, the length
of the dock seal was insufficient to maintain contact with the vehicle skin. Separation occured
along both sides after 6 inches of travel from center nominal position. The dock seal was
removed and modified to add two 6 inch convolutes or 12 additional inches in length. Data
sheets (Reference E) reflect test results after the modified dock seal was re-installed and
tested.

A small quantity of water was used to check the quality of the
seal at the center nominal position and leakage occured through the top portion of the foot-
print. Since the seal is not 100% effective, additional protection is required if access to
the spacecraft is permitted during marginal weather conditions outside the VAB.
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(3) The additional length of the dock seal resulted in
large fabric bulges when tracking toward the chamber opening and reduced the volume
of work space between the chamber opening and the vzhicle skin. Tracking away from
the chamber an adequate seal was maintained on the vehicle skin with no bulging or heavy
folds of the dock seal.

Vehicle skin loads recorded under these conditions are
shown on Reference E for load cells No. 1 through 4. Maximum loads on the vehicle skin
with the platform coupled (loaded with 600 pounds) and the dock seal inflated occured at
the tracking point toward the chamber and resulted in 330 pounds of force against the
skin panel.

Data was also obtained for either blower and both blowers
operating at the center nominal position only. Maximum cumulative load on the skin panel
resulted in a compression load of 155 pounds.

(4) During the vehicle hardpoint load evaluation,
considerable compression of the inside corner of the platform bumper was observed when
tracking at the extreme right and left positions. The force was sufficient to produce a
bending moment at the vehicle hardpoint and resulted in additional loads that were
unacceptable. A modification was performed to remove approximately 1/2" of bumper
material and add a teflon strip to the contact surface that would reduce any abrasive
force with the vehicle skin. Data obtained reflect test results with the modified bumper.

(5) Calculation of pressure exerted on the dock seal contact
area of the vehicle skin was determined only for the point where maximum skin load occured.
The amount and location of fabric folds varied each time tracking movement occured and
retumed to a given position. The partial rolling and scrubbing of the dock seal fabric at
the extreme right and left positions also introduced a variable condition as related to
contact area.

(6) Tracking motion to the extreme right or left position
with the dock seal inflated resulted in an unsatisfactory seal on the skin panel. During
the last 6 inches of movement the end convolute forming the footprint began to roll on
both sides of the vehicle skin and some scrubbing occured during the last 2 inches of
movement.

5. Test No.5 - Service Arm Assembly Weight and Center
of Gravity Determination

a. Test Objective

To determine handling characteristics and requirements
during transportation, installation or removal of the arm assembly.
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b, Test Results
The complete arm assembly was lifted by two cranes
simultaneously at the two extreme end lift positions. Both cranes were rigged with spring
dynamometers between the crane hook and the lifting slings.

Calculation of center of gravity is as follows:

Total load at hinge end, Ly = 49000 pounds
Total load at chamber end, LCH = 7200 pounds
Total length between left points = 49 .6 feet

Ly &) = LCH (49.6 - x)
49000 x = 7200 (49.6 - x)

490 x = 3571.2 - 72 x
X = 3571.2
562

6.358 feet, as measured from hinge
lift point toward center of arm assembly.

All lifting equipment included in the above weighed 2000
pounds , therefore, the basic arm weight is 54200 pounds.

e, Problems Encountered

No problems were encountered during test operations to
determine weight and C.G., however, subsequent problems were encountered during the
service arm installation on the Mobile Launcher 2id relate to the C.G. location.

Installation of all fittings, spreader beams and lifting cables
on the arm assembly was accomplished per drawing 75M12291, Revision E to transport
the arm from the test area to High Bay No. 2. Interference was found with the 75M12290-3
lifting fitting and the weldments on hoth sides of the a'm lifting eye located on the chamber
end of the first element truss section. The lifting fittings (75M12290-3) were deleted
from the configuration at tiis point only and the turnbuckle was connected directly to the arm.
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During installation of the arm assemhly on Mobile '
Launcher No. 2 the travel of the high bay crane was not sufficient to properly align
the hinge assemblies to the ML structure. The final 17 inches of travel required to
align the hinge bolt holes was obtained by using additional rigging and a ratchet
action hand hoist.
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SECTION V, CONCLUSIONS AND
RECOMMENDATIONS

The evaluation of test results indicate that many of the
problems encountered during test operations can be eliminated without major modifications
by accomplishing the following.

1. Reduce the tracking envelope specification from the present
24 inches to 12 inches and subsequently:

A. Eliminate the mechanical interference of the Extensible
Platform and the Chamber opening.

B. Reduce undesirable fabric behavior of the modified dock
seal assembly.

C. Reduce vehicle skin loads due to a smaller platform
displacement from the center nominal position.

D. Eliminate the requirement for the longer dock seal
assembly.

2. Eliminate the trunnion assemblies and dock seal support rods since
the inflated dock seal maintains its desired shape and tracking capability with inflation
pressure only. Contamination of the support rod bearing surfaces will be detrimental to
field operations and promote more resistance of the dock seal to maintain an adequate
footprint while tracking vehicle motion.

3. Incorporate a semi-rigid non-absorbent sponge rubber collar around
the dock seal footprint area to maintain the desired shape in an :nflated or deflated condition
and provide a more effective weather seal for moisture. The subject collar should have a
funnel shaped cross section with a flexible tapered edge on the outside perimeter such that
increasing dock seal pressure provides a more effective seal.

4. Reposition the center of gravity location on the arm assembly an
additional 18 inches (minimum) toward the center of the arm structure with the placement
of weights at the service arm tip. This change is urgently recommended if the SVWS Access
Arm requires removal and reinstallation from the Mobile Launcher.
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It is recommended that the acceptance of the Environmental
Chamber for Skylab | operations be predicated on the incorporation of Items 1, 2
and 3 above.
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CHAMBER ACCEPTANCE TEST, C-39, KSC

SUPERSESSIONS.

1.0 INTRODUCTICN
1.1 PURPOSE
This document establishes compliance with design specifi-

cations after the fabrication and assembly of the SVWS
side access arm 6A environmental chamber.

A

1.2 SCOPE

1 Procedurc verifies that test criteria specified in document
791K00069 has been complied with and that the equipment

; satisfactorily performs its intended function and is

“{\_/ structurally adequate.

1.3 DESCRIPTION AND LOCATION

y . Py | Description

1.3:1:1 Equipment

The environmental chamber consists of a hard-shell enclosure
with an internally mounted extensible platform, an inflatable
bellows scal controlled by a blower system for weather pro-
tection, interior lighting, c~mmunications, and cupporting
equipment.

1.3.1.2 Specific llazards
® Crane operations

1.3.2 Location - Procedure will be performed in tempeorarily
assigned work area in the VAB Transfer Aisle, C-39, KSC.
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' 1.4 DEFINITIONS
AC Alternating current
CB Circuit breaker
CG Center of gravity
, FEC Federal Electric Corporation
FT Foot (feet)
L PCR Procedure Change Request (form)
| PN Part number
. PSIG Pounds per square inch gage
.. LuT Launch Umbilical Tower
SVWS Saturn V Workshop
VAb Vehicle Assembly Building
- 2.0 REFERENCES (:)
i.1 OPERATIONAL
NOTE
The following documents, as refer-
enced in Paragraph 8.0,must be
utilized.
2.1.1 “9K00731, Mechanical Installation, SVWS Side Access Arm
Zavironmental Chamber.
2.1.2 “9K01512, Test Fixture Set Up, SYWS Side Access Arm.
2.2 SACKGROUND
NOTE
Personnel must be familiar with the
following documents.
2.2.1 »2ndix/KSC Safety Manual, Section VII.
r 0 P T2K00069, Test Criteria for SVWS Access Arm, Skylab 1.
~ 2.3 f?KOOJZQ, Environmental Chamber Assembly, SVWS Side Access
.. '
—
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.
2.2.4 79¥01178, Test Fixture.
3.0 REQUIREMENTS
3.1 ESSENTIAL PERSONNEL
NOTE

Personnel requirements are the
direct responsibility of super-
vision. Any additional personnel
(for hazardous operations only)
must be aprroved through the KSC
Safety representztive.

NOTE

-

=
B e R e

Supervision will ensure that per-

sonnel are properly trained and
‘L‘, qualified. Nonessential personnel

shall be denied access to the area.

. 3.1.1 Project engineer (1).
i 3.1.2 Foreman (1).
3.1.3 Mechanics (2).
3.1.4 Electrician (1).
3.31.8 Quality Assurance gqrsonnel (1), optional.
o 3.2 EQUIPMENT AND MATERIALS
3.2.2 Equipment

3.2.1.1 Support frame assembly, 79K00721.

o | Instrumentation equipment trailer, furnished by NASA
IN (FLC), to provide direct rcadout of load cell output.

. Test weights (48), 50 pounds each.

-4 Dial indicator (1), 0- to 2-inch span capable of readout to
0.01 inch.
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3.2.1.5 Spring dynamome=:-2—: (2), 0- to 25-ton capacity or equivalent
with associatel .~zzching hardware.
.6 Lifting equipme<= cscrvice arm, 75M12291, and associated
attaching harcw:-=.
ol Lifting frame a::=zb5ly, 79K00723.
.8 Tracking targe:: Target positions and 24-inch circle painted
on 4-FT by 8-FT - 3/4-inch plywood sheet (Figure 1).
.9 Forklift, wizh zci.fied 1ift system, PN 79KC1721-1.
.10 Crane, overheali. ZZ-ton minimum lift capacity.
.11  Measuring tape, :>xzel, 100-FT.
«12 See Paragraph 4.. .2 for safety equipment (personal).
T . wdd Materials | | '.
- Materials O
3.2.2.1 Sheet, plastic.
3.2.2.2 Tape, pressurc-::-::tive, adhesive.
. . SPECIAL INSTRUMZ TATION MEASUREMENTS
L . | TOROID load cel.: ’six) located on test fixture to measure
imposed loads - :.mulated S-IVB vehicle skin.
L . P Instrumentatior. ::-ipment trailer containing signal condi-
tioning and str-_: :znart recorders.
3.4 SPECIAL COMMUNI Z- ZZON AIDS
None required.
3.5 SPECIAL AUTHORIZ-ZZON
Performance of -:_: procedure shall be authorized by released
modification dccum.entation.
-
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4.0

4.1.1

4.1.2

SPECIAL INSTRUCTIONS

Performance of this acceptance test may require real-time
changes to the test sequence due to data observed. These
changes will be authorized by an on-site NASA DE representa-
tive, except for hazardous operations.

SAFETY

Safety Lquipment (Personal) - Hardhats (required for over-
head crane operations).

Safcty Monitoring - Supervision has a basic responsibility
for the safety of personnel and equipment and shall ensure
operations are performed safely according to approved pro-
cedures.

Deviations - Deviations from this procedure shall normally be
accomplished by PCR. Any deviation which increases the
hazard level or alters any safety requirement must be
approved by Bendix Industrial Safety and KSC Safety before
use.

RELIABILITY AND QUALITY ASSURANCE REQUIREMENTS

Report deficiencies, exceptions, and failures according to
procedures governing the DR/IPD system.

CHANGES AND REYISIONS

Changes and revisions to this procedure shall bte accomplished
by red-line changes approved 5y signature from the nn-site
NASA DE represcntative.

PREPARATIONS

Notify Quality Assurance before starting procedure.
Personnel pe:forming procedure shall ensure cystem and
components cleanliness is maintained during the performance
of this proccdure, and any work performed is according to
normal shop practice, and systems specifications.

Check all lifting equipment and verify all required items
have in-date proof load tags.
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6.0 PRCCZ=_ 1
NOTE
Refer to Figures 1 through 4 for
equipment illustrations, layouts,
and schematics.
6.1 EMERCZ..TY PROCEDURE
In ci-= oi crane malfunction, stop operation and take
actiz: s directed by supervision.
g 6.2 SVWS - —<MBER LOAD AND PROOF TEST
‘ Perz:—= A4Appendix 8.1
|
| 6.3 EXT=I.ZZ3I_E PLATFORM AND TRACKING TEST
= Per=:— Appendix 8.2. O
N >
6.4 PLAT= 2= COUPLER ACTUATION TEST
: Perz-— “ppendix 8.3.
6.5 DOCX ZZ=._.. SYSTEM TEST
PerZi:-— ‘ppendix 8.4.
B A SEZV-T= ARM ASSEMBLY WEIGHT AND CG DETERMINATION
PerZ:-- fppendix 8.5
7.0 POsT =7 TITZDURE
Ver:=- z.1 test data, modifications, if performed, and
genz~:_ :configuration of the environmental chamber have
been :z::rted by the NASA DE organizations. Secure all
tesT -:..pment to prepare service arm assembly for
insti__z<Ion on the LUT, . ;
T s ) Fellned. F A, />
8.0 APPZ T Zi33 00-mB0~
R.1 SVYWE I:-MIZR LOAD AND PROOF TEST
R | Checizzzt:. 251 ‘
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8.2 EXTENSIBLE PLATFORM AND TRACKING TEST
8.2.1 Checksheet. 1
8.3 PLATFORM COUPLER ACTUATION TEST |
8.3.1 Checksheet. {
8.4 DOCK SEAL SYSTEM TEST
8.4.1 Checksheet.

2 8.5 SERVICE ARM ASSEMBLY WEIGHT AND CG DETERMINATION
B.S5.1 Checksheet.
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8.1 SVWS CHAMBER LOAD AND PROOF TEST
8,1.1 Verify 48 test weights, 50 pounds each, are available
at test site.
8.1.¢ Verify chamber floor is covered with 3/4-inch plywood.
8.1.3 Ensure {astener bolts on transport frame and deflection
beam are secure and tightened, and jack assemblies
79K00721-37 are set at STANDBY position.
™~
8.1.4 Verify dial indicator (0- to 2-inch), clamps, and brackets\ﬁ
are available for installation.
8.1.5 Verify dial indicator is located according to Drawing
79K01512 and set at 0 reading. /WS ace. 7“C Die snvoicH SN
AT FOT7TCA! CORNEI OF CHANITR . BELe THE TOF Miwse RINCs P
8.1.6 Load 1,200 pounds of 50-pound weights, distributed uni
formly over entire chamber floor. c#(QfY
8.1.7 Observe and record on checksheet deflection indicated by /3
dial indicator reading Cﬂfﬁ4fé§if}mum deflection allowed). "
a, ’ ‘
WARNING dgﬁ
If, at any time during this test, //—
the deflection reading eAceeds.ﬂqe¢" :
lcading shall cease and NASA DE &t
representative shall be consulted
before proceedlng
8.1.8 Make visual check of chamber structures and fastenings,
noting any distortions, movements, or yields.
8.1.9 Load additional 750 pounds of 50-pound weights, distributed
uniformly over entire chamber floor.
8.1.10 Observe and record on checksheet deflcction indicated by
dial indicator reading.
8§.1.11 Make visual check of chamber structure and fastenings,

noting any distortions, movements, or yields.
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8.1.12 Load additional 450 pounds of 50-pound weights, providing
2,400-pound total load distributed uniformly over entire
chamber floor.
8.1.13 Observe and record on checksheet deflection indicated by
dial indicator rcading.
8.1.14 Make visual check of chamber structure and fastenings,
noting any distortions, movements, or yields.
o 8.1.13 Remove 450-pound load from chamber; stack on pallet.
8.1.16 Observe and record on checksheet dial indicator reading,
noting recovery and any permanent distortions.
P 8.1.17 Remove 750-pound load from chamber; stack on pallet.
- g
f 8.1.18 Observe and record on checksheet dial indicator reading,
noting recovery and any permanent distortions.
./ 18-/ oV & 6‘0()( {(1. .'323 Cl‘/:. ' g-;c':o T, CHECR PIfe. 1MOENIOR RGHOIA/S «.-//-r'”'_»\.
8.1.19 Emoe ¥ emdiing ;4}66-pound load from chamber; stack on 99£7.b¥
pallet and secure wi?h chain and lock. \

cooes)/ U/ Jue
8.1.20 Observe and record on checksheet dial indicator reading,
noting recovery and any permanent distortions.
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EQUI'ME NT SY EQuUIk 'Sy s NO. Pl e
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~"""A\MBER ACCEPTANCE TEST
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PCR
&350, Ksc K6-848 ATP=O0T
oA L TECHNICIAN'S SIGNA TURE e
SCHLOULED LEGEND
\/ SATISFACTORY
DATE ‘SUPER VISOR'S SIGNA TURE -

COMPLETID X UNSATISFACTORY

Yty

PAR. NO. CHECK ITEM LEGEND

8.1 SVWS CHAMBER LOAD AND PROOF TEST [11111117111111117

8.1. \' fi ed
L——l- _1___- -hg T 1__71

8.1.2 Verified.

Q.I.S 'Ensured

g 8.1.4 ‘Ver1f1ed
T T T T (‘:72'&”0‘,‘:'74}‘}_‘;}',1"'/2"'7"/3'.’:"?2(:7—7?‘)7'.7‘2)
8 1.5 Ver1f1cd XCESSIVE Y IURATIN €F TR He#hs. PoinT,
8.1.0 Performed. e _TRP Porwg  Boricvs [
. ( T T T oo peown Ocre t_(';‘/aJ. o I8 —_— e
'\ ,7_7_-_,_L1_?E,00,'.P.9und deilestlon: cooys . L0 "

8. 1'8 Performed.

8.1.9 —WPerformed

P “
8.1.10 |1,950-pound defiection: .(&O/30 ", O%/

— - 4

8.1.11 |Performed. po Gervrmprzen) OR FirisRE OEScRé,

__8;1._12 _+_erformed

8 1 13 2,400-pound deflection:_: Orve ", 2 /OO

———— ———.

8.1.14 Performed.

e e e et e e A i - A S

8.1.15 Pgrfotmed.

8.1.16 1,950-pound deflection: ,po/25 . O8

— . - - -

8.1.17 Performed

e ——— e b —

8.1.18 11,200- ngnd deflection: ,pof ". . O5 2
. (00 Poowo 0Grecerrex) , 0O0¢ odc.
é 19 Performed. o

BT.20  [0-load deflection: — , 0o0S . . 0035
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8.2 EXTENSIBLE PLATFORM AND TRACKING TEST Wiz Q
PELSTE i 2, IRED FOR A LI A Wedv J 0
8.2.1 Bxtend—extensible—pia DI AL Ok fadeifids j;%;&’
3 Align coupler i

hard point in horizontal and vertical neutral to target;
center positioned on floor.

8.2.2 Verify chamber dock seal is in the retracted position.

8.2.3 Load 50-pound weights to provide a uniformly distributed
| ¢ load of 600 pounds on extensible platfurm and observe
structure for deformation.

8.2.4 Add an additional 350 pounds of weight uniformly distributed
] on extensible platform and observe structure for deforma-
tion.

-~ B8.2:5 Add an additional load of 250 pounds to provide a total
‘L\—’ uniformly distributed load of 1,200 pounds on extensible
platform. Observe structure for deformation.

8.2.6 Manually move platform to each of the four points on the
24-inch-diameter circle and verify no mechanical interfer-
ence with platform components.

NOTE

Tracking of the platform can be
faciiitated by temporarily clamp-
ing a reference pointer to the
coupler to align the various tar-
get positions.

B.2.7 Upon satisfactory completion of tracking operations, remove
weights uniformly from extensible platform surface.

8.2.8 Visually check all platform components for deformation,
all rubbing surfaces for abrasion, and all bearings for
frcedom of operation. Disassembly for inspection is not
required unless a fault is sus,.-zied.
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X UNSATISFACTORY

PAR. NO. CHECK ITEM LEGEND
8.2 EXTENSIBLE PLATFORM AND TRACKING TEST AL
8.2.1 Performed. -
8.2.2 Verified.
e - — — - ——— — o — Sp—
8l o3 Performed. L ] .
- 8.2.4  |Performed. _@
8.2.5 Performed.,. 0 s e ,,> &/, J~¢
s INTCRIECRENCE WNVordy AT FPorkrs /= 4370" B Wil EX7 Pl
XIr 2.6 PerformeddlAveo cjartde OPcAMnes , ALSO AT Powr & ” wizt Pear S
o ( - o TPROOS TJl0n 707 of CorRAndER o#ﬁf“for
_\__,;__7 _________ LP_e_riormed.
8.2.8 'Performed.
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) | |~
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' |
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8.3 PLATFORM COUPLER ACTUATION TEST (FIGURE 1)

8.3.1 Verify one man is on extensible platform to operate coupler
for platform coupler actuation test.

8.3.2 Position forklift with traverse cylinder retracted and with
test fixture pointer in extreme right-hand position at
nosition A.

8.3.3 Position test fixture hard point on same plane and center-
line with extensible platform.

2 8.3.4 Position test fixture with right pointer on position A.

8.3.5 Move test fixture pointer to position C.
8.3.6 Couple extensible platform to hard point.
-8 8.3.7 Move test fixture pointer to position D. Restrain plat-
‘L\—_ form from sudden end motion. Relcase coupler from hard

point. Record any discrepancies on checksheet.

8.3.8 Operate coupler. Record any discrepancies on checksheet.

R:.3.9 Recouple to hard point in position D. Record any dis-
crepancies on checksheet.

8.3.10 Return pointer toc position C.

8.3.11 Move test fixture pointer to position Z. Restrain platform
from sudden end motion. Relcase coupler from hard point.
Record any discrepancies on checksheet.

8.3.12 Operate coupler. Record any discrepancies on checksheet.

$.3.13 Recouple to hard point in position E. Record any dis-
crepancies on checksheet.

8.3.14 Return pointer to position C.

8.3.15 Move test fixture pcinter to position B. Restrain platform
from sudden side motion. Release coupler {from hard point.
Record any discrepancies on checksheet.

& ‘ 8.3.16 Operate coupier. Record any discrepancies on checksheet.
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8.3.17 Recouple to hard point in position B, Record any dis-
crepancics on checksheet.
8.3.18 Return pointer to position C.
8.3.19 Uncouple extensible platform from hard point.
8.3.20 Position forklift with test fixture pointer in extreme
left-hand position (traverse piston completely extended).
8.3l Position test fixture with the pointer on position G.
A 8.3.22 Move test fixture pointer to position C.
8.3.23 Couple extensible platform to hard point.
] 8.3.24 Move test fixture pointer to position F. Restrain platform
w4 from sudden side motion. Release coupler €rom hard point. (
= Record ary discrepancies on checksheet.
\
B.3.25 Operate coupler. Record any discrepancies on checksheet.
$8.3.26 Recouple to hard point in position F. Record any dis-
crepancies on checksheet.
B8,3.27 Return pointer to position C.
8.3.28 Release coupler from hard point. Record any discrepancies
on checksiecet.
N—

e e
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e b QIDI SCCESS A 0N ENVIRONMENTAL | . &
{BER A('CEPTANCE TEST | L
‘.‘, “G FACI T NAE i Tecoc./+ ac. no. - PROCEDURE NO ‘
PCR _ f
C-39, KSC K6-848 ATP-001
[+ Tl & TECHNICIAN'S SIGNA TURE
SCHEDUL FD | LEGEND
l R V SATISFACTORY
SO i X UNSATISFACTORY
'//’//7x | ‘
P AR. NO. ' CHECK ITEM LEGEND !
8.3 PLATFORM COUPLER ACTJATION TEST 1111111111111111
- —_— - -—-———" —— ——— e e e e . -_—_— e ——
8.3.1 | Vcrxflgd L L )
8.3.2 J Performed.
5  —— RSN S ————— - e —
8.3.3 ' Performed.
e SR
8.3.4 _ ﬂl Perfo_rln_e_d__ - B . A
- ¥ 8.3. SA ni -P_erfo“rn_\e_d_ e -
.6 Pcrformed
— S . I — s
‘B‘ﬂ. Perfcrmed. .
E e SN il ol SO - — — S I S
8.3.8 Performed.
T T T CATEREANEE U OLT 10, 77 Ce (1 PeasR TRIGCE R, Lo NAAe.Z Al
3.9 Performe(l SEAL IPETAINIRI G San ;™ CCrrrevl of- CriastPeR EVe VNG,
L T TR OV L MRBLLE S b A D TGS EH— NEZEAS o]
(Lt PP IA HTZLD IV rxl;—;xnee ‘;
8.3.10 Performed.™~ |
T T T T T T T (InrmREaRecE  rreodo Jits EKT. PLar, PR Ll AP ERT
8.3.11 Performedd Re os AuDn TOP Ok ClamoesR Crenres A7 POy &7, Plaz
r———}— T VI CIG i ABOCE Fereo R L OT SAEECIHFED O’ LPall ,74;_5,-_-;2-'
8.3.12 Performed| <Reer ;,g_':_.,ﬂ: J.g" TO CLIIINATE INTLRIEREA Ce ; Z: P ]
8.3.13 | Performed, » . —
8.3.14 Performed.
e By e e ety i T N
8..}.15 Performed. o o ) )
8.3.16 | Performed. =~ I __ N
8.3.17 | Performed. . _ _ -
8.3.18 J Performed. o -
19 _Pewrormed. - L o ) o L
|
8.3.20 Pcrfoxn'ed |
Rt NS ot U SN | .
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\f ‘.-
_§; 1 Performed. '

8.3.22 Performed.

8.3.23 Performed.
8.3.24 Performed.

8.3.25 Performed.

8.3.2@_ Performed.
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¥ /g2 r1Pr, Sriarep % TERN i TEST /4’ S&E L7 PACE F Baca

8.4.2

8.4.3

§4.5.)\32"

8.4.4 S

A’
Yo

.44/

| 8.4.50Ym
k/ 8.4.6

8.4.7
8.4.8

8.4.9

2.4.10
8.4.11

X 8.4.12

8.4.12.1

DOCK SEAL SYSTEM TEST

Verify extensible platform has been checked satisfactorily
according to Appendix 8.2.

Verify coupler operation has been checked satisfactorily, ~!
according to Appendix 8.3. I:Q :
Verify no load on extensible platform and bellows are no ;:;
inflated.
Ul mrr AlL 13€lenr-t ZERe SECoRAE STRAPS 42& 0/5:(«60(}-‘/-
V & <4 3’} A TIAE, |

er1ty load cells installed on test fixture and connectqét/~

to instrumentation van. Obtain a strip chart recordmg\f\\ar

and identify each channel. )
u(,/u; V&rtice-e= Sk ra’ f-’44l¢'¢. 75 PR e 7O VGERT7CHL r/:

O/~ nl)ﬂzl' BJ LIst+4e Cuees
Manua ly 'exten and retract dock seal and support rods to

their maximum/minimum dimensions (reference 79K00731, sheet
2).

Verify extension and retraction is smooth with no binding of
support hardware or interference between dock seal and
extensible platform or coupler.

Verify AC power test cable for blower 1 ronnected to J-1
on Power Distribution Assembly.

Verify AC power test cable for blower 2 connected to J-6
on Power Distribution Assembly.

Verify power cables are properly connected at Power Distri-
bution Assembly in environmental chamber and to AC break-
out box.

Position test fixture hard point into platform coupler
with platform in a ncutral unloaded position.

With coupler not engaged, verify no loads imposed on
extensible platform coupler.

Place CB 1 to the ON position on the Power Distribution
Assembly in environmental chamber and observe that blower
1 operates.

Verify dock seal inflates and a seal is maintained. Obtain
a strip chart recording.

EEEE—
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8.4.12.2

8.4.13.1

8.4.14.1

Oz

4.15

Record on checksheet pressure from environmental chamber
pressure gage on left side of chamber (facing test fixture).

Observe shape and contour of dock seal to vehicle contact
area and check seam integrity.

Place CB 1 to the OFF position and record on checksheet
pressure decay time to atmospheric pressure.

Place CB 2 to the ON position on the Power Distribution
Assembly in environmental chamber and observe that blower 2
operates.

Verify dock seal inflates and a seal is maintained. Obtain
a strip chart recording.

Record on checksheet pressure from environmental chamber
pressure gage on left side of chamber.

Observe shape and contour of dock seal to vehicle contact
area and check seam integrity.

Place CB 2 to the OFF position and record on checksheet
pressure decay time to atmospheric pressure.

Place CB 1 and CB 2 to the ON position and observe that
both blowers operate.

Verify dock seal inflates and a seal is maintained. Obtain

a strip chart recording.

Record on checkshcet pressure from environmental chamber
pressure gage on left side of chamber.

Observe shape and contour of dock seal to vehicle contact
area and check seam integrity.

Shift position of shuttle valve (manually) and observe dock
seal inflation behavior.

Record on checksheet pressure drop from seal inflation gage
while shuttle is at extreme left and extreme right positions.

Deflate dock seal and align vehicle skin pointer at posi-
tion A (Figure 1) with forklift traverse cylinder retracted.
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8.4.16 Verify vehicle skin plane is coincident with horizontal
centerline of target (positions G, F, C, B, and A, Figure 1)
8.4.17 Engage coupler to test fixture hard point.
8.4.18 Operate strip chart recorders and identify measurements.
8.4.195 Place a uniformly distributed load of 600 pounds on
extensible platform (12 weights, 50 pounds each).
! 8.4.20 Operate strip chart recorders and identify measurements.
.
; 8.4.21 Move test fixture from center nominal (position C) to
¢ positions E, B, and D (Figure 1). Operate strip chart

recorders during travel and identify motion envelope
positions on chart.

-
8.4.22 Realign forkiift position with vehicle skin pointer at
t ‘\-’ position G (Figure 1) (traverse cylinder fully extended).
8.4.23 Verify vehicle skin plane is coincident with the horizontal
centerline of target (positions G, F, C, B, and A, Figure
13
8.4.24 Move test {ixture from center nominal (position C) to

positions E, F, and D (Figure 1). Operate strip chart
recorders during travel and identify motion envelope
positions on chart.

8.4.25 Disconnect extensible platform coupler from test fixture
hard point. . ; ;1J
FORN LT/ B3l Oele TS ."e:vv ” Lt lf_ /ﬁ‘ ) {
>t 8.4.26 VMove test fixture in a 24-inch-diameter circle through

positions E, B, D, and F (Figure 1) and verify dock seal
will track without '"'scrubbing'" vehicle skin. Record on
checksheet load measurements through all four positions.

8.4.27 Place CB 1 and CB 2 to the OFF position and record on
checkshcet pressure decay time to atmospheric pressure.
Observe scal bechavior during pressure decay.
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LEGEND

V SATISFACTORY
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PAR. NO. | CHECK ITEM LEGEND |
8.4 DOCK SEAL SYSTEM TEST 111111111111111111
8.4.1 Ver1f;;;;_ o
8.‘4.2 |Ver1f1cd _

: 4.3 ' Ver1—f1ed.

8455 vERIFIET
8.4.4 lVerlflnd/performed

R A s A

8.4.5 Perforned
9 GCAST 2c0P O BLILoA L STPIET ROPS EA S drP O7F
4.6 '\’er1f1ed BEVETLD ENG AVO RESTRAIV [FeRePOS AF72.R acrwe-'u A
S — | AR TR —0RS G
4.7 ‘Verified: () )
[ T T T * = L/
8.4.8 i\’erified. (a7
S | R .
8. 4 9 |Verified. . L
8.4.10 .TPerformcd. H
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8.4.12 lPerformed
= 3
8.4.12. 1 \’er1f1ed/performed [4,“ dﬂ;ﬂ/d’?"’ ;sz,/r
. 2 Pressure Z .né&e
r——-- e . e e —— - - ——

o iPerformed

FO———

.4 |Performed; decay time: /1.0 seconds.
eyl S ""'1“— s e, AT ————— TR ) L e =
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Tl s ottt —— . -

8.4. 13,1 l\’crxfled/perfmmed (u{ ,@{,ﬁ /ﬂ-f}

.2 |Pressure: j’, 75 Pir

'i ORI oo
.3 |Performed.

e — ————— —— . — o ——— ————

|

o _i.r .

]
-
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1 T o
| 174 il -
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T e
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- —— “-'I = A o
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l oY
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e e S —

|
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! |
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8.5.

“ .

B.5s

=

8.5.

8'5.

«10

SERVICE ARM ASSEMBLY WEIGHT AND CG DETERMINATION

Verify the following required equipment is available for
test. '

Overhead cranes, 175-ton and 250-ton.

Spring dynamometers (2), 0- to 25-ton capacity or equiva-
lent.

Miscellaneous lifting gear, slings, and shackles.
Measuring tape, steel, 100-FT.

Verify mating of environmental chamber has been complcted
and all loose equipment has been removed.

Attach one dynamometer to 25-ton hook on 175-ton crane,
with required lifting gear.

Locate hook over 1lifting lugs nearest to hinge end of ser-
vice arm. Attach lifting gear to arm lifting lugs. Verify
hook is located over 1ift according to crane arrangement
shown in Figure 3.

Attach one dynamometer to 25-ton hook on 250-ton crane,
with required lifting gear.

Locate hook over lifting lugs nearest to environmental
chamber on service arm. Attach lifting gear to lifting
lugs. Verify hook is located over 1lift according to
crane arrangement shown in Figure 3.

Lift service arm clear of support stands at each end.
Record dynamometer readings on checksheet. Lower service
arm onto support stands.

Remove dynamometer and 1lifting gear from 250-ton crane.
Release crane.

Remove dynamometer and lifting gear from 175-ton crane.
Release crane.

Determine overall length of SA-6A including hinges and
environmental chamber. Record dimension on checksheet.
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8.5.11 Determine overall distance from hinge end of service arm

to centerline of necarest lifting point. Record dimension
on checkshcez.

8.5.12 Determine overall distance from chamber end of service arm
to centeriine of nearest lifting point. Record dimension
on checksheet.

8.5.13 Compute location of CGC with respect to lifting points
specified in Paragraphs 8.5.11 and 8.5.12.
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CHECK SHZET

APPENDIX 8.5.1

PAGE 1 or 1
EQUIFMENT SYSTL' "iAmat EQU P ./SYS, NO. FILE REF
SVWS SIDE ACCESS ARM 6A ENVIRONMENTAL
‘AMBER ACCLPTANCE TEST e ; —
JSZ-FAOTTG-:TME BLMG /F AC NO PHOCEDUNL NO L
e PCR
C-39, KSC K6-848 ATP-00T
?::,SI,UL,_D TECHNICIAN'S SIGNATURE LEGEND

V SATISFACTORY

DATE

comp L EYED

SUPERVISUR'S SIGNATURE

X UNSATISFACTORY

|
|
T
1

LEGEND

Performed.

PAR. NO CHECK ITEM
8.5 | SERVICE ARM ASSEMBLY WEIGHT AND CG TEST /[11111111711111171
8.5.1 bVerified. L _
—8_—5_—1 —1_ \'/er'ified. ~
T | Veriries,
.3 |Verified.
.4 | Verified. ) . 2 0 N
‘: 5.2 Veiified.[_{o@WL/Mﬂ ~ @«/ 26, /97;/) 5% s/lflﬂ
5.3

CG: __g/%,4 inch(es) from chamber end 1lift

O e

point.

8.5.4 Performed/verified.
8.5.5 Performed.
. A - — SRS
BT I L0 L s o -
8.5.7 Performed; dynamometer readings: Hinge end 49ea? £.55

Chamber end V4ce 4.8E.
8.5.8 Performed. -
8.5.9 | Performed. B i
_E_.S..lo ) Performed, ovgr_a_ll dimension: 70/’/7‘ j’i/&f, _@y\\ ,;j____ )
‘Eﬁ.“ie_rf_o_rmed hinge cnd dimension: 77 /=77 é-!gl;v _____ !’ {\"\\
8.5.12 | Performed; chamber end dimension: /¥ /7 & /x4, _:
r§.§-1§_“A%Egi_“__beﬁﬁ_iggp(es) from hinge end 1lift point L___-
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I. INTRCDUCTION

The criteri» deeloped herein are intended to be used in the pre-
paration of test plans and procedures which will be sufficient to
establish the reliability and confoniity to design. The criteriea

v consists of a description of the tests, pre-test rcguirencnts,

i instrurents required, and the desired results. 1he sequonce of
tests is inherent vithin this docutent beginning with the 13jor
sectional breakdown. The philosorhy employed in preqaring these

' criteria is to limit the testing to that considercd necessary to
confirm that the equipront satisfactorily performs its intended
function and is structurally adequate. The test criteria is con-
cgrned mainly with the functional testing of major systems such

' as the extend/retract system, extension platforin, and chanber,

)

. The weight and center of gravity of the arm and chamber should be
, ' recorded prior to arm installation,

¢
‘ -
q
' . CODE [ OWG
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svm | DESCRIPTION | oate [ APPROYAL
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I1. ENVIROIMENTAL CHAMBER

The purposc of the environmental chamber §s to provide access to
the workshop through an environmentally controlled atmosphere,
) The system for regulating the pressurce cf this conditioncd air
% will b tested. The dock seal and extensible platform will be
“ tested for vehicle motion tracking, Live load proof test of the
chamber and cxtensibic platform will be performed.

' NOTE

‘ Test contained in parcgraphs A, B, C and D of tiis scc-

tion shall be conducted prior to access arm installation

' vith the environmental chanber assembled to the ground
handling fixture, Test shall bec discontinuved and DD-ID

: A - consulted for direction if any deviation from ticse

4 criteria is observed.

A. Live Load Proof Test

r This test is conducted to ensure that the chambe- will satis-
factorily support a simulated 1ive load twice its rated live

N load,
1. Detailed Description of Test

a. Simulate a uniformly di-tributed live load of 2400

i ‘e pounds on the floor of chamber in the following
manner: Load incrementally and uniformly obscrving |

. chumber doflection after each load application,
Maximum deflection shall not exceed 0.4 inches.

. . HOTE

If maximum allowable deflection
fs reached before total test load
applicatici,, testing shall be
discontinued and DD-1i0D consulted
for direction.

b. Remove load incrementally and uniformly observing
for any permanent deiormation.

. ; ' CODE DWG
IDENT NC{ 512§ 72K00C69
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2. Desired Results

a. To determine that the chamber will support a load
twi.e fts rated live load of 120C pounds with no
permanent deformation,

B. Extensible Platform
This test is conducted to ensure that the extensible platfom .
' assembly will satisfactorily track the vehicle and support a
simulated live load twice its rated !ive load.
1. Pre-Test Roquirements
a. Extension platform is extended and sequred in positicn.
- ¥ * b. Chamber dock seal s in the retracted position.
2. Detailed Description of Test

( a. Simulate a unifomly distributed live load of 1200
pounds on platform,

b. Manually revolve the platform around tracking envelo;2
24-inches in diameter.

3. Desired Results

‘ i a. To determine that the platform will support a load
twice its rated live load of COC pounds with no per-
manent deformation.

b, To determine that the platform will satisfectorily
* track the vehicle and that no interference exists
between the platform and chamber structure as tracking
occurs.

C. Coupler

Ensure that the coupler can be actuated from the platform, opera-
tion is smooth with no binding of components, overcenter locking v
can be readily effected and that jaws of coupler properly engage
the vehicle hard point ball.

’ CODE OWG
’ IDENT NQ SIZE 79"09069

‘ A SHEET S
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D. Dock Scal .

. This test 1s conducted to ensure that efther blower will
’ satisfactoiily inflate the dock seal, that proper infla-
tion ard scalirg con be maintained as the vehicle is tracked,

* . 1. Pre-Test Requircments

. a. Extension platform has been 2djusted and checked &s
outlined in Section II. B.

b. Coupler has beer. checked as outlined in Section I1. C.

c. Vehicle simulator set up per 79X01512 jn position A3
(Ref. Figure 1) and coupled to extensible platform.

2. Instrumentation and Location

|

|

’ - a. Load cells on the vehicle simulator to measure total

- r load applied to the vehicle skin by the dock seal as
; a result of tracking.

I N

]

b. Lload cells in the coupler arca of the vehicle simula-
ior to measure icads induced by the arm coupler 2s a
result of tracking.

3. Detailed Dezcription of To:t

. a. Manually extend and retract deck seal and support rods
to maximum/minimum dimensions (Ref. 79K00731). Opcration
should be smcoth with no binding of support rods or

. interference between dock seal and extensible platform
‘or coupler.

b. Place vehicle simulator in the center nominal position
A0 and inflate dock seal using cach blover separately
_ and both blowe=s simultancously. Shift positions of
™ shuttle valve and observe dock scal inflation behavior
’ and pressure drop on seal inflat.on pressure gage.
Check all scams for integrity.

c. Determine dock sea! to vehicle contact area and foot-
print.

. CODE owG
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d. Simulate a uniformly distributed live load of 600
pounds on the extensible platform. Move vehicle
similator from center neminal positien te pesiticns
Al, A2, A3, M of rotion envelope (Ref. Figure 1).
Obscrve and racord the follewing:

(1) Total force applied to simulator skin by
dock scal (not to exceed 600 pounds).

(2) Lloads induced into the simulator hardpoint by
the arm coupler.

: e. De-energize blowers and observe seal belprvior and
decay tire.

- : 4. Desired Results

a. To ensure that each blower will satisfactorily inflate
and extend the dock :eal.

' b. To ensure that proper inflation and sealing can be
- maintained at extremes of motion envelope.
* ¢. To determine force appiied to vehicle skin by dock
> seal durirg tracking.

¢ d. To deterniinc loads induzed into vehicle hardpoint by
the arm coupler.

e. To determinc pressure (pound per square inch) exerted
on dock scal contact areca (calculate using force
obtained in 3.d.(1) and area in 3.c. above).

f. To ensure that the dock seal will satisfactorily track
without scrubbing the vehicle skin.

€. Pressure Requlating System

’ The Pressure Regulating System should maintain a positive
pressure inside the chamber.

1. Pre-Test Requirements

a. The environmental control system (ECS) has been
f checked and is operable.

b. The Environmental Chamber is erected €o the vehicle.

CODE ovG b
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c. The pressure requlator louvre doors have been
checked by hand for freedom of motion.

¢. The dock seal is inflated.
2. Instrurnents and General Location

a. Manometer, for measuring pressure differential to

. within .5 inch2s of water, located ins‘de the
chamber,
3. Dectailed Description of Tests
: \ o
A a. Adjust the louvre door counter weights maintain
a positive pressure differential inside the chamler
. A when the ECS is in operation,

4. Desired Results

- b p ’ a. A positive pressure should he maintaincd inside the
: chamber with the vehicle motionless ana the ECS in
operation.
\-/ p
L)
[
e
' G
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111, ALIGNMINT CHECK

A check should be made to determine if certain basic design con-
sfdcrations are met when the access amm 1s mounted to the tower,
A1l possibie pre-.est adjustients should be made at this time,
Installation and adjustment shall be made in accordance with

v Installation Drawing 79K00717 and Operations and Maintcnance
Manual 1M-509,

A. Am Alignment and Lock Adjustment

then tne access arm is positioned proparily the ami centerline

should Le at an angle of 179° 33' (Ref. 79KC0717) with the

gower hinge mounting surface. After ann alignment s complete,

' the Arm Extend Lock Assembly should be adjusted in accordance
with TH-509 , '

~ After vehicle erection, arm alignment and the Am Extend lock
Assembly shiall be readjusted so that the dock seal and exten-
sible platform are in the center nominal position when coupled
' to the unfueled vekicle.
8. Amm Deflection

With the arm extended, measurements should be made to deteniine
am deflection at the bottom of chamber/amn tip interface rela-
tive to ‘he rorresponding point at the hinge, and amn t.p eleva-
tion. Tnesc value:s shall be as -necified by the Installation
«Drawing 79K00717 and Operations and Maintenance Manual TH-509,
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ARI4 RCTRACTION

Arm retraction and extension are accompiished by hydraulic prescure
applied o the rotary actuators in the upper and lower hinge, Tie
fntervals shall Lo regulated by adjusting the hydraulic return valve.
There should Le no uncontrolled arm retraction or uxtensions,

These tests are conducted to ensure that all hinge and associated
retract/extend equipaent works properly in relaticn to one anotier
and to establish retract/extend time intervals.

NOTE

RETRACTION A%D EXTENSION TESTS MUST
BE CONDUCTED OUTSIDE OF THE VAB. '

A.‘ Shock Absorber Adjustment

The tower mounted shock absorbers determine the stopping point
for the access arm on retraction. The arm should be siociy
rotated into the shock absorbers with enough force to conjlctely
collapse thew. By adding shims under the arm striker plaie,
the fully retracted position of the arm can be adjusted to..rd
the extended direction, The fully retracted position of tie
access amm should be such that its horizontal axis is parellcl
to the touer vace or within two degrees touard the extendrd
position. The angle and lim.: of rotation can be sct up and

¢ read directly from the arm position sensor in the hinge; hoocver,
for the accuracy necded in aliagning the arm, the positica s'ould
be verified by measurements from the tower face. Once the am
motion limits have been established, a check should be mad: to
verify that the rotary actuators do not botton out at the
extreme-positions of the service amm,

q
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B. Arm Retraction/[xtension &
1. Pre-Test lequircments

a. Alignment checks and adjustments have been completed
as outlincd in Section II1 and 1V. A.

b. Extensfon platform is retracted.
c. Dock scal 1s deflated and retracted.
d, Mydraulic loc.:s are unlocked.

¥y €. Valve AG0140-6A s closed.

i 2. Detailed Description of Test s
- ' a. With the hydraulic supply at nominal operating pressure,
retract the arm ¢t a very slow sceed by slowly openirng
valve AG0140-6A.
' b. Slowly extend arm by adjusting valve A60140-€A.
- ~—" c. Actuate hydraulic locks.

3. Desircd Results

a. Ensure proper mechanical and hydraulic hinge opcraticn
‘ anxl determine that shock absorbers and latch back
mcchanism ere operating properly.

b. Determine if, after extension of arm, the ars extendcd
locks engage properly and maintain pre-set position.

c. Determine if flexible lines across hinge are bending
properly.
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DESCRIPTION

svm |

REPORTS RLQUIRED

There should Le tvwo types of repcrts written as a recult of the
service am tests, One is a memo repcrt written ir. odiately cny
tire there is 2 major failure and the other is tie finul report
for cach ami.

The memo report shou'd contain (11 pertinent infonnatiun concerning
th2 failure. This information should include the test being run,
all pressurc settings and conditions, reduced Jata from instrumen-
tation and photographs of damage, The reason or reasons for the
faflure will be stated,

1 4
The final report for each service arm should contain statements con-
cerning all desired results. The onerating pressures‘doteriinad
fron.the test will bLe given and enough recorded data includzd in
the report to substantiate their sclection.
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23° DIA. MOTION ENVELOPE
Ny
33"
. i
*
| | ?
) ;
‘ . . ADAPTER
g '
P ) v
' \- CHAMBER
: = 4[>
o =
- 4 )
il
p !
| "
VEHICLE STATION 2898.68 b{ A __1| VEHICLE STATION 2800.25 D
! e o= . 2~ |
. I
'\ VEHIC_Z HARDPOINT
NOTE
[\l) Nominal distance frcn face of chamber to veniz"2 skin along hardpoint
centerline.
b Nominal distance from edge of chanber to cenzz~"ine of vehicle hardpoint,
’ v
(> Vehicle station dirension at the centerline ¢¥ <he service armm bottom
chord,
lb Vehicle station dimension at the hardpoint cen=»~line,
> ¢
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REFLRENZES
1. Syste: Installation, SVAS Side Access A, 79¥00717.
2. Technical Mznual, Apollo/Saturn V, Lauich Corplex 39,

; Fobile Launcher Service Arms, Operations and Maintcnance,
{ Comnand Module Access Arm, TM-509, 22 Deceinber 1969 and
? Addendum 1.

3. Mechanical Installation, SVWS Zice Access Arm, Environ-
mental Chamber, 79¥00731.

{ A

Py
.
-~

Test Fixture Set-Up, SYHS Side Access Arm, 79K01512.
- .
A}
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.
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6. REASON FOR CHANGE

TO CORRMECT DOCUMENTATION DISCREPANMCIT: S

ON SHEET 12 CHANGE DISTANCE FROM FALE OF
CHAMBERZ TO VEHICLE SK\N ALONG KARDPOINT
CENTERLINE

FROM ¢ 34"

.
e 7 o 1
TO &+ 370
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5. TITLE OF LAving T - e s
TLST Ci'Y - (TA YOI HVWS ACCELS AR SKRYI AT )
l_l LAY r C_. T T - - - - - 0
. ADD3 STEP TO CONNLCT EXTENSIDLE PLATFCOIRM
: 7. CESCRIPTION OF CHANGL - = -
‘ CHAYXGE PARAGRAPH 3.d. ON SHEET 7 TO READ AS FOLLO#S:
d. CONNLCT EXTENSIBLE PLATFORM TO VEHICLE HARDPOINT AND
SiMULATE A UNIFORMLY DISTRIBUTED LIVE LOAD OF GO0
POUNLDS ON THE EXTENSIBLE PLATFORM, MOVE VEHICLY
) ! SIMULATOR FRO: CENTER NOMINAL POSITION TO POSITIONS
{ Al, A2, A3, A4 OF MOTION ENVELOPE (RLF, FIGURE 1).
'
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CHLHMEERING ORDER

Sheet 1 of 1 sheuns
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TEST CRITINIA YOR SVWS ACCESS ARM SKYLAB 1

6. REASON FOR CHANGE

ADDS STEP TO OBTAIN DLSIRED RESULTS OF PARA, 4.c.

7. DESCRIPTION OF CHANGE

1. CHANGE PARAGRAPIl 3.d.1 ON SHEET 7 AS FOLLOWS:

WAS (1) TOTAL FORCE APPLIED TO SIMULATOR SKIN 1Y DUTK S7AL
(NOT TO EXCEED 600 POUNDS).

1S (1) TOTAL FORCE APPLIED TO SIMULATOR SKIN RY DOCZy U! L
AND I'LATFOIM BUMPER.
2, CHANGL PARAGRAPH 3.e AND ADD PAKAGRAPH 3.f ON SHELT 7 AS FOLLOVS:

WAS e. DE-ENERGIZE BLCVERS AND OBSERVE SEAL BEHAVIOR AND DICAY

~— TIME.
1_8 e. DISCONNECT COUPLER FROM HARDPOINT. WITIl ONLY DOTK SEAL
INFLAT D, MOVE VEHICLE SIMULATOR FROM CENTER NOIINAL
POSITION TO I'OSITIONS Al, A2, A3, A4 OF THE MO71C .
ENVELOPE. OBSERVE AND RFCORD TOTAIL, FORCE APPLI!Y TO
THE SIMULATOR SKIN BY THE DOCK SEAL (NOT TO EXC!ID 600
POUNDS) .
f. DE-LENERGIZFE BLOWERS AND OLSERVE SFAL BLHAVIOR AND DECAY
TIRE.
Tl = :‘:‘"1 PART O, ‘.‘:S:IAcnon quan | 4T 2ERARKS
.. SIUNATURES )
ngQuEsTen DAYR DRAF TIMAN : i [T R] -
STALSS oava EnbingiEn, ™ S T et vere © 7
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cHECREn oAtk A&Nhe voer ey T
-‘ SM-— 113/73 y
N~ PAC PORM AV 4 INCY 8/04) \-J MASA-VAND JuL 0

78




g/ A~
§ ‘T L WO TD DIAVLE
ML o006 o
) ossr oo/ ., oo8/ ocegs Qe.n\ o6 009 wos ST
nr”v._ T v , \vll.\wi‘i»! . \m
m e - s
™ . a ==
u o— P
| OVET B/ EVPY IO e e —F) " -
OVOY PRISUD WIDN el \:1
S POLYIION IVIO VPIAN o
8
OvOY PIIESUREIIQ T —8 s

\L
OVOT PNISYDYIN/
:ya@svNONI TVWIO DIMOT

54
S
@

70D ~dh W > BNCILISNTID LEDL
LML OVOT MDERWUND POLADWNOVINND vo v

T ¢ 3 € v

CONINYS o NOILIBIIDO NEQWVYHDI

79




P

h—’/—\-..- .---"".r‘——'—\r’r\ . —

l I
FNVIR. <:~bw~mr¢nv
I

REFERENCE !'D"

VEN. SN

N
&/

AN
</

7N
N

LOAD CHUL /OENTIFICATION
V/@ED FRON FRONT OF VEN. SKIN

80

TRACKING PoOINTS, MOT/IoN ENVELOPE

\



REFERENCE "E"

SERVICE ARM LA ENVIRONMENTAL CHAMBER TE&3T

LOAD CHFLL DOATA Swva&aT
TEST CONDITION A ATP- 0O/ oty | %7 1"2 |"8 |74 |5 | %
Srowar *1 owey 1.4.72./ |#50| ¢ 98| +vo| 0 35|-20 | -s0
Bcowen ®2 ewey £9.13./ |+%0 |sve|rvo|v25|- 20| -/0
S8ore 8conw &R 8.¥.7%./ |p3®|vve ¢35 Pteo|-20|-70
&EXT. PLAT. wrTw boo " eoaD
Ponvy C°, NEVTRA & J.420 (¢S5 |-10| O |-/0|-90|-20
2 Porwr .0‘.. FORWAROD g.92/ i-lf -30| 40 firl © |o
Poivr " & , ABT P42/ |©O |=/0| O |O I-l’o -/20
‘ PoinT "6 -, LEPT §9.2 -aa‘ -70 f’ﬂ ? /90| =20 L303"
(eccrivarme pear sxaw -5 10| -0 P20|-128| 185
REPOSITIYON FoaKiImPY, CK PT. c” +85|-95|¢20|-vO|-a0|-20
PowtT " migwr §.v.ay |80 -‘odwv.re7o -285] ©
LONGED PeaT., BoTw Scowans ON
Powy €° 8.4.26 (+720| © f’OV‘ID -/§|~a0
powy »° g.9.3¢ | O |~/8 |navd véo|-225|¢a0
powr O . %36 |preo f”oNJﬂm vs| O
Porarr Y § v 2L |PPO|=/0 |48D| +5 |-9O - /00
REPoSITION LORKLIPT , CA AT e* PYO| 40735 |+ VO |=9T |- JO
Povr 8" 0.4.2¢ |#20 |-v0 |pus|+200|v10 |-305
Porvy '€, REcCwEER rHans. ?30|rvolrsel|rael-20|-10
81 v Yoo




-

COrVPAESS /0w b oS

TEANS /N ~ LB

REFERENCE "F"
VENICLE Skin PANEGL LOAD DISTRISUTION
(oxransioca sear. wirw oo so3 cons)

TESYT CONOITION o A7rPp- 0O/

4800
¥ 2w
¢ ’1»
>ioe 8¢
‘qb
- X5 o+
o i el «t or— sOT ——
c ¢
,I ‘5 qcﬁ ‘1
[
s &
= o
& &
~Z oo
1
7 3 ’3 Py vy L[4

Lo0no Caie Locqriow

82
vav Ya¢



\ TE I |

e e—

REFERENCE "G"
VEBN/ICLE SKIN PANEL LOAD OISTRIBUTrON
(an: PLAT: WITN 600 4L8. LOAD AND

SEiLLO03 SEaL INFLATED, SOTH am)
TEET CONDITIYON -~ ATP-00/

.
¢
R 1
e
e 200 oy
{
‘ o4
T
° g
VvV e °
¢ ct
&> Qre
- . o =
; o s §t L2 %
; C$ c+
3
[ £
[ .y v &4
Q
N
¢
i _2ee
% Fa
| S
-8ec| s
*) va ”s Py ’5 *¢
LONO CE&L LOCATION
G Jev Y%e




REFERENCE "H'




REFERENCE "I!




REFERENCE "J"




IIKII

L
(&)
=
i
o
i
L
Ll
o




 REFERENCE "L"




ViMll

REFERENCE

— z WS S

e ' A WA AT A a—————




REFERENCE "N"




REFERENCE "0"

——

. T . i




REFERENCE "P"




) b«'ia.ltuu:}mu
o WNE W-15-72
(REV)

A SieN
ConVENTION 'S
BXTEND
VAG ROOF C

¥4
-2

+.71

V4GB ROOF €

Appendix B

ENCLOSURE 1

EE—



	GeneralDisclaimer.pdf
	0014A01.pdf
	0014A02.pdf
	0014A03.pdf
	0014A04.pdf
	0014A05.pdf
	0014A06.pdf
	0014A07.pdf
	0014A08.pdf
	0014A09.pdf
	0014A10.pdf
	0014A11.pdf
	0014A12.pdf
	0014A13.pdf
	0014A14.pdf
	0014B01.pdf
	0014B02.pdf
	0014B03.pdf
	0014B04.pdf
	0014B05.pdf
	0014B06.pdf
	0014B07.pdf
	0014B08.pdf
	0014B09.pdf
	0014B10.pdf
	0014B11.pdf
	0014B12.pdf
	0014B13.pdf
	0014B14.pdf
	0014C01.pdf
	0014C02.pdf
	0014C03.pdf
	0014C04.pdf
	0014C05.pdf
	0014C06.pdf
	0014C07.pdf
	0014C08.pdf
	0014C09.pdf
	0014C10.pdf
	0014C11.pdf
	0014C12.pdf
	0014C13.pdf
	0014C14.pdf
	0014D01.pdf
	0014D02.pdf
	0014D03.pdf
	0014D04.pdf
	0014D05.pdf
	0014D06.pdf
	0014D07.pdf
	0014D08.pdf
	0014D09.pdf
	0014D10.pdf
	0014D11.pdf
	0014D12.pdf
	0014D13.pdf
	0014D14.pdf
	0014E01.pdf
	0014E02.pdf
	0014E03.pdf
	0014E04.pdf
	0014E05.pdf
	0014E06.pdf
	0014E07.pdf
	0014E08.pdf
	0014E09.pdf
	0014E10.pdf
	0014E11.pdf
	0014E12.pdf
	0014E13.pdf
	0014E14.pdf
	0014F01.pdf
	0014F02.pdf
	0014F03.pdf
	0014F04.pdf
	0014F05.pdf
	0014F06.pdf
	0014F07.pdf
	0014F08.pdf
	0014F09.pdf
	0014F10.pdf
	0014F11.pdf
	0014F12.pdf
	0014F13.pdf
	0014F14.pdf
	0014G01.pdf
	0014G02.pdf
	0014G03.pdf
	0014G04.pdf
	0014G05.pdf
	0014G06.pdf
	0014G07.pdf
	0014G08.pdf
	0014G09.pdf
	0014G10.pdf
	0014G11.pdf
	0014G12.pdf
	0014G13.pdf
	0014G14.pdf



