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PART 1

INTRODUCTION

A. BACKGROUND. The U.S. Army Defense Ammunition Center and School (USADACS),

Validation Engineering Division (SMCAC-DEV), was tasked by USADACS, Transportation

Engineering Division (SMCAC-DET), to test Combat Configured Loads (CCLs) on the

Palletized Loading System (PLS) truck/trailer. The tactical loads were designed to be used in a

tactical environment as part of the acceptance of the production version of the PLS.

B. A.UTIfTY:X. . This test was conducted IAW mission responsibilities delegated by

U.S. Army Armament, Munitions and Chemical Command (AMCCOM), Rock Island, IL.

Reference is made to Change 4, 4 October 1974, to AR 740-1, 23 April 1971, Storage and

Supply Activity Operations; AMCCOMR 10-17. 13 January 1986, Mission and Major

Functions of USADACS.

C. QOB•ECTIV. The objective of this test was to verify six tactical load configurations for the

PLS flatrack. These loads consist of an artillery CCL, a 25 percent CCL, and Multiple Launch

Rocket System (MLRS) pods in configurations of four, three, two, and one pod(s).

D. CONCLUSIONS. All loads were successfully transported through the road transportation

course; however, not without modifications. The CCL required reconfiguring the load with the

artillery projectiles at the rear of the pallet and the propellant charges at the front. This was

necessary for removal of the flatrack fiQm the PLS trailer. In the case of the MLRS loads, it was

found that support assemblies were required to reduce lateral load movement, reduce point

loading on the flatrack deck and prevent the skids from deforming. If the support devices are not

used, the flatrack deck and MLRS skids can be damaged.
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PART 3

TEST PROCEDURE

These test procedures were extracted from TP-91-01, Transportability Testing Procedures,

July 1991.

A. oadHardCours. This step required the CCLs on flatrack to be transported on a PLS

truck/trailer driven over the 200-foot-long segment of concrete paved road, which consists of

two series of railroad ties projecting 6 inches above the level of the road surface. The

truck/trailer combination traversed this course two times (figure no. 1).

B. Road..IT.. The PLS truck/trailer was used to transport the CCLs for a distance of 30 miles

over a combination of roads surfaced with gravel, concrete, or asphalt. The test route included

curves, corners, railroad crossings, cattle guards, stops and starts. The PLS traveled at the

maiimum speed suitable for the particular road being traversed, except as limited by legal

restrictions. Upon completion of the 30-mile road trip, the loaded PLS truck/trailer was

subjected to three full airbrake stops while traveling in the forward direction and one in the

reverse direction. The first three stops were at 5, 10, and 15 mph, while the stop in the reverse

direction was approximately 5 mph.

C. Washboard Course. The PLS truck/trailer, with CCLs on flatrack, was driven over the

washboard course (figure no. 2) at a speed which produced the most violent response in the test

load. The washboard course was constructed as shown in figure no.

3-1
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PART 4

TEST RESULTS
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TEST SPECIMEN AND RESULTS

ROAD TEST DATA

TEST NO. 1 DATE: 16 SEP 91

TEST SPECIMEN: Maximum load of 155mm pallet units on truck and 1/4 CCL on the PLS trailer.

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES 0.11 MEN 5.16 MPH

PASS 1-B OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

REMARKS: Pallets on trailer shifted 4-3/8 inch. No movement of 155MM pallets on truck.

PASS 2-A OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

"PASS 2-B OVER FIRST SERIES OF TIES 0.10 MIN 6.68 MPH

REMARKS: Deteriorated pallet post collapsed on truck.

30 MILE ROAD TEST: No movement of load on truck or trailer.

PANIC STOP TEST: No movement of load on truck or trailer.

PASS 3-A OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

PASS 3-B OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

REMARKS: Perimeter pallets returned to within one inch of original position on trailer.

PASS 4-A OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

PASS 4-B OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

REMARKS: Rear strap on CCL loosened up. Pallet post collapsed. Trailer load remained

intact.

WASHBOARD COURSE: Propelling charge containers cut into 155mm pallet base. No

movement of 155mm load on truck.

4-2



REMARKS: Total weight of 155mm pallets on the PLS truck was too heavy for the load

handling system to remove it. Weight of the 155mm load is 34,900 pounds, which is within

limits of the PLS lifting requirements (33,000 payload + 3,200 pounds flatrack). Load geometry

placed a heavier torque on the lifting arm. Reconfiguring the test load distributed the weight so

the truck could lift the flatrack from the truck.
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ROAD TEST DATA

TEST NO. 2 DATE: 17 SEP 91

TEST SPECIMEN: PLS truck with 25 percent CCL of propelling charges, 155mm projectiles,

fuses, and primers.

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

PASS 1-B OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

REMARKS: No load movement.

PASS 2-A OVER FIRST SERIES OF TIES 0.09 MEN 6.31 MPH

PASS 2-B OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

REMARKS: No load movement.

30 MILE ROAD TEST: No load movement.

PANIC STOP TEST: No load movement.

PASS 3-A OVER FIRST SERIES OF TIES 0.11 MIN 5.16 MPH

PASS 3-B OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

REMARKS: No load movement.

PASS 4-A OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

PASS 4-B OVER FIRST SERIES OF TIES 0.09 MEN 6.31 MPH

REMARKS: No load movement.

WASHBOARD COURSE: No load movement greater than 1/2-inch. Metal pallets cutting into

wood pallets at interface. Pallet load weight 13,780 pounds.
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ROAD TEST DATA

TEST NO. 3 DATE: 17 SEP 91

TEST SPECIMEN: 155mm pallets loaded from aft toward front of PLS flatrack on PLS truck.

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

PASS 1-B OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

REMARKS: No load movement. Tiedown straps remained tight.

PASS 2-A OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

PASS 2-B OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

REMARKS: No load movement. Tiedown straps remained tight.

30 MILE ROAD TEST: No movemen in load position on flatrack.

PANIC STOP TEST: No movement in load position on flatrack.

PASS 3-A OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

PASS 3-B OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

REMARKS: No load movement. Tiedown straps remained tight.

PASS 4-A OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

PASS 4-B OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

REMARKS: No load movement.

WASHBOARD COURSE: No load movement. Tiedown straps reuianc4 tight.
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ROAD TEST DATA

TEST NO. 4 DATE: 10 DEC 91

TEST SPECIMEN: Four MLRS pods on PLS truck and trailer.

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

PASS 1-B OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

REMARKS: No movement of loads or loosening of tiedown straps.

PASS 2-A OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

PASS 2-B OVER FIRST SERIES OF TIES 0.11 MIN 5.16 MPH

REMARKS: No movement of loads or loose straps.

30 MILE ROAD TEST: No movement or loose straps.

PANIC STOP TEST: No load movement.

PASS 3-A OVER FIRST SERIES OF TIES 0.10 MIN 5.68 MPH

PASS 3-B OVER FIRST SERIES OF TIES 0.09 MIN 6.31 MPH

REMARKS: No change in load position.

PASS 4-A OVER FIRST SERIES.OF TIES 0.08 MIN 7.10 MPH

PASS 4-B OVER FIRST SERIES OF TIES 0.09 MEN 6.31 MPH

REMARKS: No change in load position.

WASHBOARD COURSE: The MLRS pod loads on the PLS truck flatrack and the trailer

flatrack remained intact during this test sequence. No straps loosened.
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ROAD TEST DATA

TEST NO. 5 DATE: 11 DEC 91

TEST SPECIMEN: PLS loaded with two MLRS pods (no supports) and the PLS trailer loaded

with 37 pallets of 155mm projectiles starting from rear of PLS flatrack.

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES .11 MIN 5.16 MPH

PASS 1-B OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

REMARKS: No movement in the 155mm projectile load. No load movement in the

two-wide MLRS load.

PASS 2-A OVER FIRST SERIES OF TIES .09 MIN 6.13 MPH

PASS 2-B OVER FIRST SERIES&OF TIES .10 MIN 5.68 MPH

REMARKS: No load movement in either load or loosening of tiedown straps.

30 MILE ROAD TEST: No damage to loads or movement.

PANIC STOP TEST: Some bouncing of the flatrack on the PLS truck. No damage to either load.

PASS 3-A OVER FIRST SERIES OF TIES .08 MUN 7.10 MPH

PASS 3-B OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

REMARKS: No movement of loads.

PASS 4-A OVER FIRST SERIES OF TIES .09 MEN 6.13 MPH

PASS 4-B OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

REMARKS: No damage to either loads or movement to them.

WASHBOARD COURSE: Flatracks bounce in locking fixtures on the vehicles. No load

movement, loose tiedown straps, or load damage.
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ROAD TEST DATA

TEST NO.6 DATE: 12 DEC 91

TEST SPECIMEN: CCL on PLS truck and two MLRS pods on the PLS trailer.

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

PASS 1-B OVER FIRST SERIES OF TIES .11 MIN 5.16 MPH

REMARKS: No movement in the CCL. Side-to-side movement in the rear of the MLRS
pods (approximately 12 inches).

PASS 2-A OVER FIRST SERIES OF TIES .11 MIN 5.16 MPH

PASS 2-B OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

REMARKS: No movement of CCL. Load of MLRS pods moving approximately

side-to-side 8 inches from original position.

30 MILE ROAD TEST: CCL shifted one inch to the rear. No movement of the two MLRS pods

on the PLS trailer.

PANIC STOP TEST: No additional movement of either load.

PASS 3-A OVER FIRST SERIES OF TIES .10 MNN 5.68 MPH

PASS 3-B OVER FIRST SERIES OF TIES .09 MEN 6.31 MPH

REMARKS: No movement in CCL. NMR still bounced side-to-side six inches.

PASS 4-A OVER FIRST SERIES OF TIES .09 MIN 6.31 MPH

PASS 4-B OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

REMARKS: CCL was okay. MLRS still moves. Straps loosening.

WASHBOARD COURSE: CCL stable. MLRS on trailer shifting side-to-side.
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RESULTS: The MLRS load needs to be retested with supports. The CCL could not be removed
from the PLS with the load handling system due to overload of the PLS handling system and
location of the test load center of gravity. Pallet needs to be reconfigured.
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ROAD TEST DATA

TEST NO. 7 DATE: 16 DEC 91

TEST SPECIMEN: PLS with one supported MLRS pod and trailer with re-oriented CCL

(155mm pallets at rear of flatrack).

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

PASS 1-B OVER FIRST SERIES OF TIES .09 MNN 6.31 MPH

REMARKS: No movement in either load.

PASS 2-A OVER FIRST SERIES OF TIES .09 MEN 6.31 MPH

PASS 2-B OVER FIRST SERIES OF TIES .11 MIN 5.13 MPH

REMARKS: No movement of either load.

30 MILE ROAD TEST: No movement of either load.

PANIC STOP TEST: No load movement.

PASS 3-A OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

PASS 3-B OVER FIRST SERIES OF TIES .11 MIN 5.13 MPH

REMARKS: Both loads undamaged and straps tight.

PASS 4-A OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

PASS 4-B OVER FIRST SERIES-OF TIES .09 MEN 6.31 MPH

REMARKS: No movement of loads. Tiedown straps tight.

WASHBOARD COURSE: No load movement.
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ROAD TEST DATA

TEST NO. 8 DATE: 17 DEC 91

TEST SPECIMEN: PLS truck with CCL (artillery pallets at rear of flatrack) and PLS trailer

with one supported MLRS pod.

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES .11 MIN 5.16 MPH

PASS 1-B OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

REMARKS: No movement of either load. Straps tight.

PASS 2-A OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

PASS 2-B OVER FIRST SERIES OF TIES .09 MIN 6.31 MPH

REMARKS: Straps tight. No load movement.

30 MILE ROAD TEST: CCL shifted one inch to rear of PLS flatrack. Straps tight, both loads.

PANIC STOP TEST: No load movement.

PASS 3-A OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

PASS 3-B OVER FIRST SERIES OF TIES .11 MIN 5.13 MPH

REMARKS: No load movement.

PASS 4-A OVER FIRST SERIES OF TIES .11 MIN 5.13 MPH

PASS 4-B OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

REMARKS: No load movement.

WASHBOARD COURSE: Total load movement in CCL and MLRS was less than one inch.
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ROAD TEST DATA

TEST NO. 9 DATE: 18 DEC 91

TEST SPECIMEN: PLS u'uck with three supported MLRS pods on a flatrack. PLS trailer

loaded with two supported MLRS pods on a flatrack.

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES .09 MIN 6.31 MPH

PASS 1-B OVER FIRST SERIES OF TIES .11 MIN 5.16 MPH

REMARKS: No movement in either load.

PASS 2-A OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

PASS 2-B OVER FIRST SERIES OF TIES .11 MIN 5.16 MPH

REMARKS: No movement of either load.

30 MILE ROAD TEST: PLS trailer MLRS pod load shifted one inch to the rear of the flatrack.

PANIC STOP TEST: No additional load movement.

PASS 3-A OVER FIRST SERIES OF TIES .10 MEN 5.68 MPH

PASS 3-B OVER FIRST SERIES OF TIES .11 MIN 5.16 MPH

REMARKS: No movement in either load.

PASS 4-A OVER FIRST SERIES OF TIES .10 MEN 5.68 MPH

PASS 4-B OVER FIRST SERIES OF TIES .09 MIN 6.31 MPH

REMARKS: No load movement.

WASHBOARD COURSE: No load movement.
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ROAD TEST DATA

TEST NO. 10 DATE: 18 DEC 91

TEST SPECIMEN: PLS truck loaded with two supported MLRS pods. PLS trailer loaded with

three MLRS pods.

ROAD HAZARD COURSE.

PASS 1-A OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

PASS 1-B OVER FIRST SERIES OF TIES .09 MIN 6.31 MPH

REMARKS: No load movement or loose straps.

PASS 2-A OVER FIRST SERIES OF TIES .09 MIN 6.31 MPH

PASS 2-B OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

REMARKS: Load tight and no apparent damage.

30 MILE ROAD TEST: Loads shifted one inch toward rear of flatrack.

PANIC STOP TEST: No load movement.

PASS 3-A OVER FIRST SERIES OF TIES .09 MIN 6.31 MPH

PASS 3-B OVER FIRST SERIES OF TIES .11 MIN 5.16 MPH

REMARKS: No movement in the test loads.

PASS 4-A OVER FIRST SERIES OF TIES .10 MIN 5.68 MPH

PASS 4-B OVER FIRST SERIES OF TIES .11 MIN 5.16 MPH

REMARKS: No movement in the test loads.

WASHBOARD COURSE: No movement of the test loads.
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PHOTOGRAPHS
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-001 This photo shows one MLRS pod supported on a PLS flatrack. This
load was tested separately on the PLS truck/trailer.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-002 This photo shows one MLRS pod supported on a PLS flatrack. This
load was tested separately on the pLS truck/trailer.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-003 This photo shows the CCL on a PLS pallet. It was configured with
the heaviest part of the load at the rear of the pallet, to reduce lifting torque on the
truck's liftingq arm.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-004 This photo shows a closeup of the PLS trailer hitch in a

quasi-extended/retracted position. The truck and trailer are loaded with four inert
MLRS pods.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-005 This is a side view of the PLS truck with two MLRS pods loaded
side-by-side. This test specimen is unsupported. It passed tests on the PLS truck.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-006 This photo shows the PLS truck/trailer. The PLS truck is loaded
with two inert MLRS pods. The PLS trailer is loaded with 37 pallets of inert 155mm
projectiles.

5-4



U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVAN,,NA, IL

EVT-91-02-007 This side view of the PLS truck/trailer shows the truck's pallet
loaded with a CCL, and the trailer's pallet loaded with two inert MLRS pods. The
CCL could not be removed from the PLS truck.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-008 This side view of the PLS truck/trailer shows a test load on the
truck consisting of two supported MLRS pods and a CCL with the 155mm artillery
projectiles at the rear of the pallet.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-009 This photo shows the PLS trailer and part of the truck. The trailer
was loaded with 37 155mm artillery projectiles. The truck was loaded with two
unsupported MLRS pods.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-010 This photo shows the PLS truck/trailer. The truck's pallet was
loaded with a CCL that was too front heavy for the load handling system to lift. The
trailer was loaded with two unsupported MLRS pods.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-011 This photo shows the PLS truck's pallet loaded with two
unsupported MLRS pods. At the right is the trailer loaded with 37 155mm projectiles.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-012 This photo shows the PLS truck/trailer loaded with four supported

MLRS pods.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-013 This photo shows test personnel inspecting the four MLRS pods on
the trailer after traversing the road hazard course.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-014 This photo shows a test load of four MLRS pods as tested on the
PLS truck. Note, load supports between the MLRS pods and flatrack deck and the
second layer of pods. This support technique eliminates the need for MLRS skid
pockets.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-015 This photo shows a test load of four MLRS pods as tested on the
PLS trailer. Note, load supports between the MLRS pods and pallet deck and the
second layer of pods. This support technique eliminates the need for MLRS skid
pockets.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-016 This photo shows the PLS truck with a pallet of inertly-filled MLRS
pods.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-017 This photo shows the rear of the PLS truck/trailer. The truck was
loaded with two unsupported MLRS pods. The trailer was loaded with 36 155mm
artillery projectiles.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-018 This photo shows the flatrack load of MLRS pods moving forward
on the trailer after traversing the road hazard course. The flatrack locks were not set
when the test was run.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-019 The lateral load movement of unsupported MLRS pods was
illustrated by the scuff marks in the flatrack deck's paint to the right of the rubber foot.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-020 Note, lateral scuff marks in the flatrack deck's paint finish to the left
of the foot.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL- SAVANNA, IL

EVT-91-02-021 Note, the scuff marks in the flatrack deck's paint to the left of the
rubber MLRS skid. This test was conducted without support under the MLRS pods.
In addition to scuff marks, the flatrack deck was depressed from bouncing pods on
the road hazard course.

• i~

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-022 Note, lateral MLRS pod movement on the PLS flatrack. The MLRS
was unsupported.
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U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-023 This photo shows some of the longitudinal displacement
experienced with unsupported MLRS pods after traversing the road hazard course.

41e.

U.S. ARMY DEFENSE AMMUNITION CENTER AND
SCHOOL - SAVANNA, IL

EVT-91-02-024 This photo is a top view of a support assembly after testing. The
scuffed paint illustrates approximately 12 inches of longitudinal movement in the
support. This was observed only on the road hazard course.
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PART 6

The test load was prepared using the same blocking and bracing methods specified in the

tiedown procedures proposed for use with the munitions. A copy of these procedures is

contained in section 3 of this report. The flatrack used in this test shall be inspected to assure its

adequacy for munitions transport. Items used to build the load shall be inert (nonexplosive).

The weight and physical characteristics of the load configuration shall be identical to the live

(explosive) ammunition provided for in the tiedown procedure; i.e., weights, physical

dimensions, center of mass, materials, etc. The ammunition packages used shall duplicate that of

the live ammunition. Certification of packaging/unitization will have already been accomplished

by the U.S. Army Armament Research, Development and Engineering Center (ARDEC), U.S.

Army Test and Evaluation Command (TECOM), or USADACS, as appropriate.
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GENERAL NOTES
A. Tle PURPOSE OF THIS DOCUMENT IS TO PROVIDE INIERIM

PROCEDURES FOR LOADING AHD TIEDOWN OF CONVENTIONAL
AMMUNITION ITEMS LOADED ON THE PALLETIZED LOADING SYSTEN
(PLS) FLATRACK. AL. LOADS SHOWN WITHIN THIS DOCUMENT MET
THE USA-AC TEST PARAIETERS AMN MAY BE USEO TEMPORARILY
FOR TYPICAL LOADS OMINS TESTING OF THE PALLETIZED LOADING
SYSTEM (PLS) FLATRAOC.

S. DEPICTED PROCEDURES APMLY TO FLATRAa(S HAVING AN ALL METAL
CARGO DECK AREA 19'-0- LONG BY 7'-6-3/4" WIDE. EQUIPPEO
WITH ELEVEN TIEDOWN ANCHORS ON EACH SIDE AND FOUR ON EACH
END. THE EMPTY FLATRACI WEIGHT Is 3.100 POUNDS AM THE
L0O0 CAPACITY IS 33.000 POUNDS.

C. WHE• LOADING MAXIMMJ WEIGHT. OR NEAR MAXIMUI WEIGHT LOADS.
ON THE FLATRACI. SUCH AS SEPARATE LOADING PROJECTILES.
START LOADING AS CLOSE TO THE AFT ENO AS POSSIBLE ANM WOR
TO7WA TiE FORWARD END OF THE FLATRACK. LIGITER LOADS NAY
BE POSITIONED AGAINST THE FORVARo UIAG.EAD IF OEIRED.
SEE LOADING PROCEDUES ON PAGE 3.

D. MAINS LONG HAULS THE WEB STRAP SHOULD BE CHECKED AT
VEHICLE STOPS AND TIGHTEJED IF NECESSARY.

E. WED STRAP TIECOWN ASSEMBLIES MUST BE SECUR&Y HOOKED INTO
ANO4ORING DEVICES (IN THE TRANSPORTING VEHICLE AM FIRMLY
TENSIONED. FIRM.Y T84SIONED EANS. WIEN THE OPERATOR
PULLS ON THE RATCHET HANDLE BY HAND. THE RATCHET WILL NOT
ADVANCE ANOTHER NOTCH. NO TYPE OF MECHANICAL EXTENSION OR
LEVER WILL BE USED. EXERCISE CARE DURING STRAP
APPLICATION. AVOID TWISTS IN THE STRAP TO THE EXTENT
POSSIBLE (IF TIME PERMITS) BUT ENU THER ARE NO ICHOTS
IN THE STRAP. ON TIE TAKEJP SPWOOL OF THE RATOCET. S4JME
STRAIGHT LAY OF TIE STRAP WHEN TENSIONING. AFTER INITIAL
WEUSING-TO-WEBSING CONTACT HAS BEEN MNAE. BY ROTATING THE
TAKE-UP 9OO UNTIL NO METAL. ON THE SPOOL IS SHOWING ANG
TIE STRAP HAS MNAE CONTACT WITH ITSELF. THE TEASIOED
STRAP MIST FOR AT LEAST 1/2 BUT NOT MORE THAN 1-1/2 WRAPS
OF STRAP ON THE TAKE-UP SPOOL OF THE TENSIONING RATCHET.
AFTER TENSIONING IS COMPLETED. ENSUR THAT THE SPOOL
LOK(IN-PAWL IS FULLY SEATED AT BOTH ENDS OF THE SPOM . IN
MATCHING LOCKING NOTCHES. TIE BACK TIE LOOSE END OF THE
STRAP AFTER TENSIONING IS COMPLETEO (LOOSE ENO MAY BE
FOLDED AM TAPED OR TIED TO TIE TENSION STRAP IF TIME
PERMITS). FOR ADDITIONAL GUIDANCE. SEE "RATCHET/
RATCMETING DETAILS* ON PAGED 20 MO 21.

F. AOSUTAS.E SCUFF S.EEVES PROVIDE ON WEB STRAP ASSEMBLIES
WILL UE LOCATED 70 T ROVIDE A PAD WHERE STRAPS PASS R
SHAIP EODES. OR RATOHETS MD HOOKS ON PREVIOUSLY INSTALLED
W STRIP TI7O8X ASSEMBLIES.

S. PROCEDRS DEPICTED HEREIN ARE TYPICAL IN NATURE RELATIVE
TO ITEM LOCATION IWON TIE VEHICLES MO THE OUANTITIES
SHOWN. ITEM LOCATION MO guANTITIES OF THE DESIGNATED
ITEN NAY BE VARIED TO SATISFY OPERATIONAL REgUI0hMENTS.
PROVIDED LOAOIN AMO TIEDOWN PRINCIPLES SPECIFIED HEREIN
AE RETAINED.

H. WEN ONE WED STRAP TIEDOWN ASSEMBLY IS NOT LONG ENOUGH TO
SPAN THE DISTANCE DEPICTED. TWO ASSMBLIES NAY BE HOOKED
TOGETHER TO BAIN THE NECESSWAY LENGTH.

J. AFTER ALL LOADING PROCEI•ES ARE COMPLETE. CHECK ALL WES
STRAP TIEDOWd ASSEIBLIES FOR MAXIMUM TIGHTNESS AN RAT0OET
TIGHTER IF REUIRE0. PRIOR TO FOLDING iP AND SECURING THE
LODGE END0 OF STRAP AS INSTRUCTED IN GENERAL NOTE E.

K. FOR A07ITIONAL GUIDANCE SEE THE "SPECIAL NOTES' FOR EACH
LOAD.

MATERIAL SPECIFICATIONS

STRAP - - -.-.-.-- : WEING. UINIVERSAL TIEO0N. NSN
5340-00-gMo-g277. PNIOOOEO. OR NSN
1670-00-725-1437. PN 1376 013.
ALTERNATIVE: NSN 534"-l*O-49gg7. PH
1I669g08. OR NON 5340-01-20-300g. PN
93=2419.
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LOADING PROCEODSES:

1. WEN LOADING A FLATRACK ASSURE THAT THE HEAVIEST ITEMS
AND/OR THE HEAVIEST PORTIOI OF THE LOAD IS POSITIGED AS
FAR TO THE AFT END OF THE FLATRACK AS POSSIBLE.

2. IF THE WEIGHT OF IHE LOAD AT THE F-ORARD END OF TiE
FLATRACK EXCEEDS THE LIFTING CAPABILITY OF THE VEHICLE
LIFTING ARM. AN AUTOMATIC LOCKING DEVICE WILL LOCK THE
FLATRACK TO THE VEHICLE AtO/OR THE TRAILER AND PREVENT TIE
LIFTING ARM FRO LIFTING THE LOADED FLATRACK AlD
THEREFORE. THE LOADED FLATRACK CAN NOT BE OFF-LOADED FROM
THE VEHICLE ANO/OR TRAILER.

"3. NOTE THAT A LOADED FLATRAC( HAVING A LOAD WEIGHT OF 33.000
POUNDS OR LESS MAY BE HEAVY EtEbt13I AT THE FORWARD ENT TO
CAUSE ENGAGEMENT OF THE AUTOMATIC OVERLOAD LOCKING DEVICE
ON THE VEHICLE ATO/DR TRAILER. THE VEHICLE LIFTING ARM
WILL LIFT THIS LOAD ON TO THE VEHICLE ArIC/OR TRAILER WITH
NO INOICATION THAT ONCE LOADED IT HAY EN1GAGE THE AUTOMATIC
OVERLOAD LOCKING DEVICE WHICH WILL PREVENT THE LOADED
FLATRACK FROM BEING UNLOADED FRO THE VEHICLE.

4. PRIOR TO LOADING ITEMS ON THE FLATRACK ASSurLE THAT THE
DECK IS FREE OF EXCESSIVE AMOLUNTS OF DIRT. SANO ANt
GRAVEL.

S. WHEN ATTACHING A WEB STRAP HOOK TO THE TIEDOWN ANCHOR 04I
THE FLATRACK ASSURE THAT THE TIEDOWN AtNCHOR IS IN A RAISED
OR VERTICAL POSITION PRIOR TO ANM AFTER THE STRAP IS
TIGHTENED.

B. ASSURE THAT ALL PALLET UNITS ARE POSITIONEO TIGHTLY
AGAINST EACH OTHER LATERALLY ANl LOtGITIUDINALLY AS LOADING
PROGRESSES. THIS WILL REDUCE LOAD HOVEMENT AND THE
QUANTITY OF WEB STRAPS REQUIRED TO SECLRE THE LOAD. VOID
SPACES BETWEEN PALLET UNITS WILL FILL IN DURING TRANSPORT
CAUSING WEB STRAPPING TO BECOME LOOSE.

7. EACH LATERAL ROW OF DIE OR MORE PALLET UNITS OF 159-4
PROJECTILES MUST BE SECURED WITH TWO WEB STRAPS OVER THE
TOP. THESE TWO STRAPS MAY BE CROSSED AIC/OR POSITIOtIED
STRAIGHT ACROSS THE TOP OF A ROW. HOWEVER. THEY MUST BE
POSITIONED TO THE INSIDE OF LIFTING RING ON THE NOSE ETC
OF THE EIC PROJECTILES. OF EACH PALLET UNIT ON THE ENC OF
A ROW. AS SHOWN IN1 THE LOAD ON PAGE 8. THIS WILL ASSURE
THAT THERE ARE TWO STRAPS OVER EACH ROW ANl THE LIFTING
RING WILL ALSO HELP TO KEEP THE STRAP IN POSITION.

S. AFTER ALL LOADING PROCEOURES ARE COMPLETED. CHECK ALL WEB
STRAPS FOR MAXIMUM TIGHTNESS Alt RATCHET TIGHTER IF
REQUIRED. PRIOR TO FOLDING UP AND TAPING THE LOOSE ENlS OF
STRAP AS INSTRUCTEO IN GENERAL NOTE "E" ON PAGE 2.

9. OURING LOG HAULS. WHEN POSSIBLE. STRAPS SHOULD BE CHECKEO
OUWING VEHICLE STOPS AND TIGHTENEO. IF NECESSARY.

iPAGE 3



N523

0551 05

ISOhETRIC VIEW

KEY NUHBlERS

( 3 STRAP TX3O~m ASS•Ol'f CS MEW). INSTAL.L EACH STRAPSNA TIXUO ANO(3A. ON SIDE OF R.ATRAO. OVER TOP OP= APOW OF PA.LET UNdITI. TO A TIEO0WN ANOR ON OPPOSITE SI.E
OF PCA11RACK. POSITION STRAP SCUFF PADS AT 94A EDGES.
TNKE UF EXES SLAO( ZN STRAP AAD TIEN RATOET TIGHT.

(• WEB STRAP TIEooww ASSQi4BY c 7 AEDG. PSE--POSIT ION EACH4
STRAP LII TOP O(]• OF PA.LET AT LOCATION DESIFE0. PRIOR
TO POSITIONING PALLET UNITS TIGHT AGAINST EACH OTIER.
POSITION LOOSE BOXES ON TOP OF THE PALLET tRAIITS. GRINS
ENCS OP S'TRAP IP OVER TOP 0F LOOSE BO3XES AM)NGOI00 E1435 OF
STRAP TOGETIER. POSITION STRAP 50FIF PADS AT SHAW• EOGES.

________________________________________TAK UP EXCESS SLO IN STRA AM) TII RATOET.
StOtiAT -OF JE -OAD C) MEB pw• TIEDOWN ASISEBLY (4 GEg0). INSTALL EACH STRAP

DOGIC ITEM ITEN LOAD TOTAL FTI4 A TIEDOqIA ADO4E. ON SlOE OP FLATRACK, OVER TOP OP
aUANTITY OUANTITY WEIGH4T EACH TWO0 LATERALLY ADJAQE4T PALLET UNITS TO A TIE00•4

- - AkNGRi ON OPOITE SIOE OF FLAT1RAOC. POSITION STRAP S9UFF
063 PROP 0(3. 154N. WS• NIBS PASS AT SIA EDE. TAKE UP EXCESS SI.AO( IN STRAP AM)

£5.50 L X 35.?3 V X 49.00 H 30 I PALLET 3 .56 TIEN RATO4ET TIGHT.

i2

0641 PROP 040. I4. 9 NA 0 •WED STRAP TIEDOW AS LY (2 %MBS). INSTALL EACH STRAP
S.OO L X 40.00 V x 44.U 1•0 3 PAL.LETI 5.29 •F A TIEDOWN ANCHOR. ON SIDE OF FLATRACK. OVER TOPI

RO - -ASEASL AT UIET O LOD. TO A TIEDO0N ANCHR ONN
0653 PPJ. 1 1. lG. H483AI OPIPOSITE SIDE OF I=.ATRAO. POSITION STRAP SCFF PADS AT

14.52 L X 29.12 V X 39.36H 176 PALLETS 19.228 SHAP EGES. TAE IF EXCESS S.AOK IN STRAP ANT RT ET
- -TRATOE TIGHT.

N29FUJZE. NTIS. t~77
1463 L X12.75W•X g.IlSH 171 II BOIES 500

NS23 PERCUSSION PRITEL. NA D
2ENS3L XO 2.00WAX IU2 500 OO LX A2

CO M tS t1 COIBAT CONFIGURED LOAD

OWIC ITM IEM LAD OTA RONA TEDON AN40R ONSl~bOF LATACIC OVR TP O



SPECIAL NOTES:

I. WHEN LOADING R.ATRACK POSITION THE FOUR PALLET UNITS OF
PROPELLING CHARGE CONTAINERS AT THE FORWARD E90 AS SHOWN.
WITH THE REAR TWO PALLETS IN LINE LATERALLY TO PROVIDE AN
EVEN SURFACE FOR THE SLP PALLETS THEN POSITION THREE
ROWS OF SIX EACH. 155M9 SLP PALLET UNITS. AGAINST TiE
PALLET UNITS OF PROPELLING CHARGE CONTAINERS. SEE LOADING
PROCEDURES ON PAGE 3.

2. PRIOR TO LOADING PALLET UNITS ASSURE THAT ALL STEEL
STRAPPING ON EACH PALLET UNIT IS IN POSITION ANO IS TIGHT.
MISSING AND LOOSE STEEL STRAPPING SHOUL0 BE REPLACE0.

3. EACH LATERAL ROW OF ONE OR MORE PALLET UNITS MUST BE
SECURED WITH TWO WEB STRAPS OVER THE TOP AS SHOWN. THESE
TWO STRAPS NAY BE CROSSED ANQ/OR POSITIONEO STRAIGHT
ACROSS THE TOP OF A ROW.

4. ALL PALLET UNITS MIUST BE POSITIONED TIGHTLY AGAINST EACH
OTHER LATERALLY ANO LONGITUIDINALLY. THIS WILL REDJCE LOAO
MOVEMENT AN) THE QUANTITY OF WES STRAPS REQUIRED TO SECURE
THE LOAD. VOID SPACES BETWEEN PALLET UNITS WILL FILL IN

DURING TRANSPORT CAUSING WEB STRAPPING TO BECOME LOOSE.
S. A TOTAL OF TWENTY-ONE WEB STRAP TIEDOWN ASSEMBLIES ARE

PEQUIRED FOR THE LOAD SHOWN.

LOAD AS SHOWN

ITEM WEIGHT (APPR•X)

155," COMBAT CONFIGURED LOAD - - - - 25.750 LBS

155MM COMBAT CONFIGURED LOAD PAGE 5



ISCIIETRIC VIEWi

KEY NU1BE

C) W STRAP TIEOP ASSSY (4 RE-DO). INSTALL EAC STRAPR A TIEDOVMOM/ . ON SIDE OF :LAT�AC. OVER TOP . A
ROtW OF PAL.LET UNIT5. TO A TIEOOWN AA)O ON OPPOSITE SIDE
OF P:LATRACIC. POSITION STAP• SCUFF PADS AT 941W EDGES.TAKE UO EXCES R IN STRAP MN e RATOET TIVHT.

( WEB STRAP TIECOW ASSEMBLY (3 FEW). IPS-POSITION EAC4
STRAP U1DR TOP AECO OF PALLET AT LOCATION DESMRTO. PRIOR
TO POSITIONING PPLLET U NITS TIGHT AGAINST EAON OTIER
POSITION LOO]SE WE ON TOP OF THE PALLET UNI1T5. GRINS
I965 OF: STRAo P IFOVE TOP OF: LOOE ROXES A0DOK ~ENOS 901OSTRAP TOGETlER. POSITION STRAP SCUFF PADS AT SHARP EDGES.
TAKE UP EXCESS SLACK IN STRAP D THEN RATCHET.

CO]MBAT CONFIGURED LOAD AS sEMBL (3 AE-). INSTA.L EA STRAP
ODOIC~~~STA 1U41 OA OA NDEA TiEOP AOE. ON SDLET OF LOATIACN ODESRED TPRIOF

OUMATITY WJAI4TITY WEIGPT EACH TIO LATERALLY ABDIEDWONT PALLET NITS TO A TIEON
-PON OPPOIE SIDE OF R.TT . POSITION STRAP SSFPS:E

03 PROP 068. ISI. U• M PAN AT UW EDROS. TAAE UP EXCESS SLACK I STRAP ATO
'45.5nL X 31.75WV X 49.0DM 30 I PALLET 1.552 THEN RATCHET TIGHT:

OC4A PROP CON. I FIGR. WI WEB STRAP TIEODM ASSEBLY (2 FEW). INSTALL EACH STRAP
55.00 IT x 40.00 w X ".w H LA TPOT A, FROM A TIEMM ACHIO1R. ON SIDE OF ILATRA•K. OVEO PALLET

QUANTYBASE AS 40 AT EACH EL L OF LOCN . TO A TOAIED4 M ON
0•83 PRO.1. IS•g,4. 1CM. 5483*A OPPOSITE S IDE OF FLATRACX. POSITION STRAP SCUFF PAS AT

24.52 L X 20.1 V X 31.31O H 19 1 PALLET S.2 AT 1 EDGES. TE UP E E SLACK IN STRAP AND TIE
5 - X 3RATC0ET TIGHT.

N1Q65 FZE, NTSO. H57"7

NS23 PRUSSION PIIER. MG?24.13 LX 42.00WV X 2.256H 500 1 POK 12
BAS AS 04M ATBA CEAICHE ENLFLODOOA I MAN RO



SPECIAL NOTES:

1. WHN LOADING FLATRACK POSITION THE TWO PALLET UNITS OF
PROPELLING CHARGE CONTAINERS AT THE AFT END WITH THE
FOREMOST ENDS OF THE PALLET UNITS IN LINE LATERA.LY TO
PROVIDE AN EVEN SURFACE FOR THE SLP PALLETS. THEN
POSITION TWO ROWS OF FOUR EACH, 155M4 SLP PALLET UNITS.
AGAINST THE PALLET UNITS OF PROPELLING CHARGE CONTAINERS.
11E LOAD MAY BE POSITIONEO ANYWHERE WITHIN THE LEtGTi4 OF:
THE FLATRAC•(, HOWEVER. THE AFT BD OF THE FLATRACK IS THE
ROUGHEST RIDING AREA. SEE LOADING PROCEOLWES ON PAGE 3.

2. PRIOP TO LOAOING PALLET UNITS ASSURE THAT ALL STEEL
STRAPPING ON EACH PALLET UNIT IS IN POSITION A?( IS TIGHT.
MISSING AND LOOSE STEEL STRAPPING SHOULD BE REPLACED.

3. EACH LATERAL ROW OF ONE OR M PALLET UNITS MUST BE
SECURED WITH TWO WEB STRAPS OVER THE TOP AS SHOWN THESE
TWO STRAPS KAY BE CPOSED AND/OR POSITIONED STRAIGHT
ACROSS THE TOP OF A ROW.

4. A.L PALLET UNITS MUST BE POSITIONED TIGHTLY AGAINST EACH
OTHER LATERALLY AND LONGITUDINALLY. THIS WILL REDXJCE LOAD
MOVEENT AND TIE QUANTITY OF WEB STRAPS REQUIRED TO SECURE
TIE LOAD. VOID SPACES BETWEEN PALLET UNlTS WILL FILL IN
OURING TRANSPORT CAUSING WEB STRAPPING TO BECOME LOOSE.

5. A TOTAL OF ELEVEN WE STRAP TIEOODIN ASSEMBLIES ARE
REQUIREfD FOR THE LOAD SHOWN.

LOAD AS SHOWN

ITEM WEIGHT (APPROX)

COMBAT CONFIGURED LOAD --------- 10.545 LBS

25Z COMBAT CONFIGURED LOAD
IPAGE 7



AFT EO-

ISOMETRIC VIEW

KEY MUMIERS

D WE STRAP TIEDO12 ASSM Y (14 REGO). INSTALL EACH STRAP
K A TIED12d ANCHOR. ON SIE OF FLAIRACK. OVER TOP OF A

FOV OF PALLET UNITS.. TO A TIEOOWI AOR ON QlSITE SIDE
OF FLATRAO(. POSITION STRAP SUFF PADS AT *1* EDOES.
TAKE UP EXCESS SLACK IN STRAP ANW THEN RATC0ET TIGHT.

( W) • STRAP TIMMON ASSBILY (2 REM). INSTALL EACH STRAP
FROM A TIEOOWN ANIO4. ON 8IDE OF FLATRAC• . AROUN PALLET
BASE AS 8HORN AT EACH END OF LOAD. TO A TIEOOWN ANCHOR ON
OPPOITE SIDE OF FLATRACX. POSITIO4 STRAP SCUFF PADS AT
S4ARP EDGES. TAKE UP EXCESS SUACK IN STRAP AND THEN
RATCHET TIGHT.

CO'BAT CONFIGURED LOAD

IODIC IT8•4 ITO" LlO jTOTALQUANTITY• I GVTZIT IVIGH4T

0563 PAO. 15SM4. IC. M463AI
14.52 L X 29.12 V X 3g.36 H 295 PALLE1S32.336

PAE915511M" SEPARATE LOADING PROJECTILES



SPECIAL NOTES:

1. WEN LOADING FLATRAICK POSITION A ROW OF SIX PALLET UtIlTS
ACROSS THE WIOTH OF FLA7RACK AND EVEN WITH TIE AFT E)0 OF
THE DECK. THEN POSITION A SECOND ROW OF SIX PALLET
UNITS TIGHT AGAINST THE FIRST I40. POSITIIXI FIVE WS OF
FIVE PALLET LNITS EACH TIGHT AGAINST EACH 01.ER AAND THE
SECOND ROW OF SIX PALLET UNITS. SEE LOADING PROCEDIJES ON
PAGE 3.

2. PRIOR TO LOADING PALLET UNITS ASSURE THAT ALL STEEL
STRAPPING ON EA04 PALLET UNIT IS IN POSITION AND IS TIGHT.
NISSING MO/OR LOOSE STEEL STRAPPING SHOULD BE RPL.ACED.

3. EACH LATERAL ROW OF ONE OR MRE PALLET UlNlS 11UST BE
SECUREO WITH TWO WED STRAPS OVER THE TOP AS SHOWN THESE
TWO STRAPS HAY BE CROSSED At4O/OR POSITIO14EO STRAIGHT
ACROSS THE TOP OF A ROW. HOWEVER. THEY MUST BE POSlIIOEIO
TO THE INSIDE OF LIFTING RIiG ON THE NOSE EN) OF THE END
PROJECTILES. OF EACH PALLET UNlT ON THE ENO OF A ROW. AS
SHOWN IN THE LOAD ON PAGE 8. THIS WILL ASSURE THAT THERE
ARE TWO STAPS OVER EACH ROW AM THE LIFTING RING WILL
ALSO HELP TO KEEP THE SIRAP IN POSITION.

4. ALL PALLET UNITS IMtST BE POSITIOIED TIGHTLY AGAIUST EACH
OTHER LAIERALLY Ait) L(*GIIUINALLY. THIS WILL REDU(C LOAD
IOVEIENT AND THE OUl•WTITY OF WEB STRAPS FhEUIHEO TO SEC•• E
THE LOAD. VOID SPACES UETWEEN PALLET UNITS WILL FILL IN
DURING TRANSPORT CAUSING WEB STRAPPIIN 10 BECOME LOOSE.

S. A TOTAL OF SIXTEEN WEB STRAP TIEDOWN ASSEIBLIES ARE
REQUIREO FOR THE LOAD SHOIWN.

LOAD AS SHOWN

ITEM WEIGHT (APPROX)

15tl PALLET -------- 37 ------ 32.330 LBS

155MM SEPARATE LOADING PROJECTILES PAG.E g



2

FORWARD ENO

ISOMETRIC VIEW

KEY NII*IERS

OF P ASEtLY A (4 tEO). SEE TIE DETAIL ON PA IS.

POSITION AT LO]CATIONS hIOti. WITH SE-~q LAYER SUDPONTAS3hLY AOArB4T TO TIE UFT/TIEDOW RING ON TAE HOTTR
PODS AND IN LIE VERTICNLLY. SEE SPECIAL NOTES i AMto 2 ONPAIE II.

P 9POCR ASEMILY A (2 REMO). SEE iDETAIL ON PAGE 19.
POSITION E ATSLCIONY AS SEW TO EAS4 EO OF LOAY As
PASSEMBL ADJWIRE TIO TE IN PLA EAT TOPN AIN GON0n OT
POSMADL IN. VEE SPECII. N011E I AND 3 ON PAG II.

SA STRAP TIASOE AISSEY (2 REDS . EACH ASN S EY 1 ILL

CONSIST OF TWO WE STRAPS HOE TOGETHER TO ENCIRCE ALL
FGUR " PODS AT THE LOCATION SHO9N. ADJACENT TO SUPOT
AISS.IIES. POSITION STRAP SQUFF PADS AT 9SW EDGES.
TAKE UP EXCE BLACK IN STRAP AM THEM RATOCET TIGHT.
NOTE:ASSlIR THAT THE SUPPORT ASISEMLY A AND SPACER

W MLAPIECES AM IN POSITION PRIOR TO RAT0OETINO
STRAPS TIGHT.

WO STRAP TIDWEN AS8ISLY (2 REGO). INSTALL EACH STRAP
FRON A TEDOOWN MCHOR. ON SIDE OF FLAIRACK. OVER TOP OF
LOAD. T0 A TIEOIA *C)0 ON OPPOSITE SIDE OF FLATRA0(.
POSITION STRAP 1CLFF PADS AT SHAP EDGES. TAKE UP EXCESS

W IN STRAP AND THEM RATOCET TIGHT.
,MMAT NFIWJED LOW WEB STRAP TIEDOWN ASISELY (4 REGO). INSTALL EACH STRAP

OIC ITEM ITEM LOAD TOTAL I:FROl A TIEODWI M1OM. ON SIDE OF FLATRACK. TO A LIFT/

NTIT'r ,iJMITITY WEIGHT TIEWOWi RING ON TIE FAR END OF TIE 01TTON MLRS POO AS
SHOWN. TAKE UP EXCESS SLAD( IN STRAP AlN THEN RATCHET

104 'LtR POD TIGHT.
I6.0 L X 41.5 W X 33.0 H 24 4 PODS 20.312 W) WEB STRAP TIEOOWV ASSEMBLY (4 REGOI). INSTALL EACH STRAP

FROM A TIEDOWN ANCHOR. ON SIDE OF FLATAACK. TO A LIFT/
TIEDOWN RIMS ON TIHE FAR END OF THE TOP HLRS POD AS S94.
TAM UP EXCESS SLAM IN STRAP AND THEM RATC0ET TIGHT.

'ol- mFDURM N MS IROS



SECIAL. NOTES:

1. POSITION FOIUR MLIS PODS AT AFr Etf OF FLATRACK AT LOCATION
SHOWN. WITH T1E FORARD ENO O: THE PODS TOWARD THE FO
80 OF THE FLATRACK. POSITION THE SUPP•RT ASSEMBLY A M
SPACER ASSEMBLY A PIECES AS LOAOING PROGRESSES. t!t :
AS5&A THAT THE STACKING PING ON THE BOTTOM PODS ARE MATEO
TO TIE HMt.ES IN TIE SKIDS OF: TI.E TOP PODS.

2. THE SUPFORT ASSEMBLY A PIECES ARE FQJUIRE0 TO PREVENT THE
S(KID FROM ODEFORING AND TO PiOVIOE STABILITY FOR THE
STACKED PODS DURING TRANSPORT.

3. THE SPACER ASSEMBLY A PIECES AE IREQUIRED SO TIE L PODS
CAN BE POSITIONED IN4 LINE WITH EACH OTHER LATERALLY
WITHOUT TIE LIFT/TIEDOWN RINGS ON AO3ACENT PODS CONTACTING
EACH OTHER. PRIOR TO PICKING UP PODS WITH LAUNCHER. CUT
WIR TIES AND KNOCO( SPACER ASSEMELIES OUT FROM BETWEEN
PODS.

4. A TOTAL OF FOURTEEN WEB STRAP TIEOOWN ASSEIBLIES ARE
REQUIREO FO THE LOAD SHOWN.

LOAD AS SHOWN

ITEM WEIGHT (APP•O• )

COMBAT CONFIGUREO LOAD - - - - - ---- 20.312 LBOS
DUNN..AGE-- --- - ---- ------- ----- 241 LBS

TOTAL WEIGHT -- - - - --- 20.553 LBS

FOUR MI.RS PODS PAG3E I I



4

OF MR.S PODS.•

IE( KIPPRT AA8SSB.Y A (4 O). 6 TE T

POSITION AT L,.CATIGE 30O01. 65 KIPEI. DE 2 ANDO 04O

I M R VIWPCRT AssatLY A (4 AE ). SEE THE CETAIL ON PAGE 19.
POSITION AT L•CATION SORN. OR SPECIAL NOTES I AND 2 ON
PAG 11.

G SPACER AISENGLY 8 (2 REGO). SEE ETAIL ON PAGE 19.
POSITION ONE ASS8LY AS NEAR TO LACX 810 OF LOAC AS
POS8ILE MAD WIOE TIE IN PLACE AT TOP M0 U0TTOI OF
ASMS.Y. S SPECIAL..NOTES I AD 3ONPAN II.

( WE STRAP TI M ASSEMBLY (2 SOo). INSTALL EAC* STRAP
10 ENCIRCLE TOP NO SOTTON HLPS POO6 AT THE LOCATIONS
9IV. POSITION STRAP SUFF PAOS AT 94W EDGES. TAKE UP
EXC S SL40K IN OW AND THEN RATOET TIGHT TE:
AW.M THAT HE SUORT AGWISLIE IAD ARE IN POSITION

RIOR TO RATOCETIN STRAPS MARO 4 TIGHT.

WES STRAP TIECOWiN ASMLY (2 REGO). INSTALL EACH STRAP
10TGOCI,,E 50110 Two LATERALLY AWACJNT MA P00S AT
LOCATIONS SHOW. PO61T STRAP SCUFF PAW AT 9
EDGES. T!L IP SUM A W IN STRAP *4 THEN RATOCET

IGH4. NEZ: ASOME THAI %PPORT ASSB.Y A PIECES NO
PAC SSBLY 8 PTECES AN IN POSITION PRIOR TO

RATCOETIN STRAPS . W Q- ) TIGHT.

-O STRAP TIMM M0 f.Y (2 REO). INSTAL.L EAC4 STRAP
FROM A TIEDON ANM . ON SIOE OF FLATRACK. OVE Top OF
BOTH NOTTON MLA. POS. TO A 71EDI*5W ANHO O OPPOGIE
S1ID OF FLARAMC. POSITION STRAP SCf PANS AT SPCOIS•T'I IOFI LA • . 'TAKE UlP MUB SLC IN STRAP ANM THEN RATCHET

COMIBAT COWIGWRED LOAD To7G T M!. 05 NSRPAOf~ ACE
0ANTITY IUTN"ITY 10 EIGHT ( W E STRAP TIEDOWN ASSEBLY (d AEQO). INSTALL EACH STRAP

FROT A TIEOOID ANOPR. ON SIGE OF FLATRACX, TO A LIFT/

uIO• • P0 71EOOW RING ON TOE FAR ENO OF THE 0T7T HLAS POD AS
186.0 L X 41.5 V X 33.0 N I8 3 P 15.234 SH0N. TAKE LIP MOCE SLAO( IN STRAP MO THEN RATO4ETligHT.

WES STRAP TIEODWN M•OS.Y (4 REGO). I•STALL EACH STRAP
FROMI A TI1ONVN AN10R. ON SIME OF FLATRACK. TO A LIFT/
T 01UO RIM ON THE FAR 0O OF TIE TOP MRLS POO AS 900W.
TM!E UP EXCESS DLA( IN STRAP AND THE RAT0ET TIGHT.

p KIM THREE MLRS PODS



SPECIAL NOTES:

I. POSITION THREE ILRS PODS AT AFT END OF FLATRACK AT
LOCATION SHOWN. VWTH THE FORWARD END OF THE PODS TOWARD
THE FORWARD END OF THE FLATRACK. POSITION THE SUPPORT
ASSEMBLIES A AND B. AND SPACER ASSEMBLY B PIECES AS
LOADING PqIrESS-S. L]EE: ASSURE THAT THE STACKIG3 PIMt
ON THE BOTTOM POO ARE MATED TO THE HOLES IN THE SKIDS OF
TIE TOP POO.

2. TIE SUPPORT ASSEIMLIES A AE B REUIREO TO PREVENT THE
SKIDS FROM OEFORMING AND TO PROVIDE STABILITY FOR THE
STACKED PODS "ING TRANSPORT.

3. THE SPACER ASSEMBLY A PIECES ARE REQUIRED SO THE MLRS P00S
CAN BE POSITIONED IN LINE WITH EA04 OTHER LATERALLY
WITHOUT THE LIFT/TIEDOWN RINGS ON ADIACENT PODS CONTACTINEG
EACH OTHER.

4. A TOTAL OF F-U.TEEN WEB STRAP TIEDOWN ASSEMBLIES ARE
REOQISED FOR THE LOAD SHOWN.

LOAD AS SHOWN

ITEM WEIGHT (APPROX)

COMBAT CONFIGUED LOAD - -.-.-.-- --- 15.234 LBS
OlAGE - - - - - - ------- 68 LBS

TOTAL WEIGHT - - - - ---- 15.402 LOS

THREE MIIRS POSD



F-ORWA:Ao END
OF WAS• PODS.

ISOIIETRIiC VIEW

KEY UMI8-RS

G) SIP• ASSEASLY A (2 RMm]). SEE TIE DIETAIL ON PAGE 1g.
POSITION Ar LOCATIONE S4CNN. SEE SPECIAL. NOTES 2 *0D 2 ON
PAGE 15.

® SPACER ASS8~qY 9 (2 I•0) SEE DETAIL ON PASE 29.
POSITION ONE ASS94EY AS NEAR TO EACH EN0 (ON LOAD AS
POSSIBLE MO WIM TIE IN PLACE AT TOP MNO SOTTGI OF
AS$SBS.Y. SESPECIAL. NOTES I ANO 3 ON PAlE A l.
WU) • STRAP TIED•OW A•Y C 2 MOO). INSTU.I EACH STRAP

TO 84I•ILIE BOTH IU PODS AT THE LOCATX(]NS 51014.
POSITION STRAP SCUFF PADS AT SHAPP EDGE. TAKE UP EXCESS
SLAOK IN STRAP *0 THEN RATC)ET TIGHT. NOE ASSURE THATTESRAP E ASSOILYIUTAlE IN POSITION PRIOR TO RATOETUN

STRAPRI VAIEW~TIHT

® WU SWALP TIEDOVN AS•..Y (2 IE•D). INSTAUL EACH STRAP
FRON A TIEDOWA AIOCA. ON SIDE ON R..ATRACK. OVER TON ON
LOAS . TO A TISEMB ANCO ONR SITE DE ON FLAWTAC
POSITION STRLA SQON H PAOS AT SES EDIAE. TESE IP EXCESS
SPACE IN STMRA 0 T(EN A)TOET TIGHT.

WE) STRAP TIEOOlWN AhI9-Y (4 REGD). INSTALL EACH STRAP
TOM A TIRCLD BOTH". PON SITE ON FLATRAI(. TO A LIST/
TIWOVN RAPS ON TIE PAS ATO ON TIE DES. PO AS SH XCI.
TSIL UP EES L IN STRAP ND TTH RATCHET TIGHT.

CWI9AT CO3NFIGUAlEO LOAD
00TEPC ITES [ITEM 0LOAD ItOTAL I

STTITY M ETITY (I2)EIHT H

MiDA NlPS P00
186.0OL X .5WVX 33.0OH I? 2 PDOS 10. t56

WS ST14P TWO ALSEB 1W N E

FRMAPAOW NHR O IEO FGEC.OVRTPO



SPBIAL NOTES:

1. POSITION TWO ILAS PO• S AT AFT END OF F.AIRACK AT LOCATION
SHOWN. WITH T)E FORWARD END OF TIE POS TOWARD THE FOM
END OF T•IE .LATRACK. POSITION bE SPACER ASSEMBLY 8
PIECES AS LOADING PROGRESSES.

2. THE SUPPORT ASSEMBLY A PIECES ARE REgUIRED TO PREVENT THE
SKIDS FOM OEF-ORING ANM TO PROVIOE STABILITY FOR THE POOS
OURIN1 TRANPORT.

3. THE SPACER ASSEIBLY 8 PIECES ARE REGUIRED 90 THE iLRS PODS
CAN BE POSITIONEO IN LINE WITH EAO4 OTHER LATERALLY
WITHOUT THE LIFI/TIEOOWN RINGS ON ADJACENT PODS CONTACTINGEACH OTHER.

4. A TOTAL OF EIGHT WEB STRAP TIEOOWN ASSEMSLIES ARE RE-UIREO
FOR THE LOAD SHOWN.

LOAD AS SHOWN

ITEM WEIGHT (APFPOX)

COMBAT CGIFIGUtEO LOAD-- - - - - --- 10.156 LBS
XINNAGE .-.-.------------- 18 LOS

TOTAL WEIGHT ------- 10.174 LBS

TWO MI.RS PODS PAGE 5



AF, ENOD..

ISOIIETRIC VIEW

KEY NUMBERS

SSIPPORT ASS•9EY 8 (2 FOE). SEE THE OETA1L ON PAGE 19.
POSITION AT LOCATIONS HOWN. SEE SPECIAL NOTES I AND 2 ON
PAGE IS.® 15. SR ,H.LY (4 FEWo). INSTALL EACH STRAP
FROM A TIEODI4 ANCHOA. ON SIOE OF FRATRACK. TO A LIFT/
TIECOWN RIND ON THE FAR END OF THE AM POO AS SHOWN. TAKE
UP EXCESS SLACK IN STRAP AND THEN RATCHET TIGHT.

® WES STRAP TIEOOWi ASSBM.Y (2 REOO). INSTALL EACH STRAP
PRK A TIEDOWN AHOR. ON SIOE OF FLAITRACK. OVER TOP OF
LOAD. TO A TIEOOWN ANCHOR ON OPPOSITE SIDE OF FLATRACK.
POSITION STRAP SCUFF PADS AT SHARP EDGES. TAKE UP EXCESS
SUCK IN STRAP AO THEN RATCHET TIGHT.

COIBAT CONFIGURED LOAD

ooI ITEM IT14 LOAD ITOTAL
CI IUANTIT, QUANTITY IWEIGHT

IOd I•RS POD
i1.O L X 41I5 V X 33.0 6 1 5 PODS 5.075

PAGE 16 ONE MLRS POO



SPECIAL. NOTES:

I. POSITION E ON I.RS P0O AT AFT ENO OF RL.ATRAC AT LOCATION
SHOWN. WITH THE FOAARO ENO OF THE POD TOWARD THE FORE
END OF THE FLATRACK.

2. THE SlJOPORT ASSEMBLY 9 P]E•S ARE tEOUIP•C TO PREVENT THE
$IOS FROM 0EFO~rIN3 ANO TO PROVIDE STABILITY FOR THE P00
DURING TRNSPORT.

3. A TOTAL OF SIX WEB STRAP TIWDOWN ASSMBLIES ARE -EGUIFED
FOR THE LOAW SNOW.

LOAD AS SHOWN

ITEM WEIGHT (APPROX)

COMBAT CONFIGUREO LOAD -- ------- 5.078 LBS
COVVAGE -- -- -- ------- - -------------- I LBS

TOTAL WEIGHT - - - - --- - 10.174 LBS

ONE MLRS PODO PAGE 17



V X 6" X 30" (2 EGO).
t NAIL EACH PIECE TO THE

2' X 6" PIECE V/7-Io0
NAILS.

W. *2" X 5' X 5" ( I REM).

V X S' X 25' (2 FOE).
NAIL EACH PIECE TO THE

'1 2° X 5 PIECE W/7-IOd
NAILS.

"~'ýPOSITIQtI T141S END ONi FLO.

SPACER ASSEMBLY A

FOR USE WITH TWO HIGH LOADS OF UAS
PODS AS SHOW IN THE LOAD ON PAGE 10.

/

V X 5x X 25' (2 FEW).
NAIL EA04 PIECE TO THE30. r x 5* PIECE V/7-Id

* NAILS.

2* X 5" X 30 UI FEW).

,'-POSITION THIS END ON FLOOR.

SPACER ASSEMBLY B
FOR USE WITH ONE HIGH LOAMS OF MLRS
PODS AS SHON IN THE LOAD ON PAGE 12.

PAGE =9 8 DETAILS



TAINER LOCK. 2" X 4" X 5-1,2" (2 OO).
IL TO TIE SlPPORT PIECE W/2-IOd NAILS

AFTER THE MPS PO08 AE IN POSITION.

SRPPORT PIECE. 2" X 5 X 9"4
(TRIPLED) ( A G ). LAMINATE
SECOND PIECE T0 FIRST PIECE
W/,-I0d NAILS AND THIRD PIECETO SECOND PIECE W/,i-.Od NAILS.

w

SUPPORT ASSEMBLY A

FOR USE WITH TWO VIDE LOADS OF HI.LS
PODS AS SHOWN IN THE LOAD ON PAGE 10.

RETAINER BLOCK. 2" X 4' X 5-1/2' (2 FEWO).
NAIL TO THE SlJVORT PIECE V/2-tOd NAILS
AFTER TIE US PODS ARE IN POSITION.

SJPPORT PIECE. 2" X 6' X 50'
(TRIPLEO) (I iREGO). LAMINATE
SECOND PIECE TO FIRST PIECE
W/5-LOd NAILS AND THIRD PIECE
TO SECONC PIECE W/5-lOd NAILS.

SUPPORT ASSEMIBLY B

FOR USE WITH TWO WIDE LOADS OF MLAS
POOS AS SHOWN IN THE LOAD ON PAGE 12.

DETAILS PAGE 19



RATCHET HA.--EL•ING LAT0ATE IIN CLOSED (DOWN)N "POSIT ION.-.----\ -TAK--tp SPOOL.

S;TEP.__
IN THIS VIEW PART (P TIE RATOET IJ�KING IS 940WN E AWAY TO BICT
WEUIE-TO-WEUSINS CONTACT GN THE TMKE-LP O (PTE� SIG RATOLET. WELINE -
TO-WESBING CGNrkcT IS ACHIEVED WIEld TIE OPERAkTOR 101.06 TIE VO•i.E LINE O1:
tWESBING IN AN " IN LINE PLATE TO TIE RATOHET" A1O IT MAKES CONTACT WITh TIE0 WALE LINE OO WEBBINI.

WEBBINGTI•q TO WEBING CONACT

STEP I2
THIS VIEW PAPICTO THE LOCATION ( TIE H1M)IN0 IS ON TBE RAWCAETIOE DAEOIE.
WITh AAETIER MATOCING COTA ON THE TAKE-UP SPOO. ATHERATICNH-T.-tGING
CONTACT HA C IS MACHEE.

THNIS VINAN 'EINi LINE PLAINE 70 THE RATC N HET AND IT MAKES COTACTWITTH

fN ,AXAO ON $IDE OO
RATCHE T HN OE.

o KAM ON 84D OF

0 TAKE-U.P POOL.

STEP 3
THIS VIEW DEPICTS THE LOCATION OF THHEFIX TED M OF THE TAKE-IP 8POLE.
AFTER THE O HAS TH EN ROTATEN N TAE-HUA TURO. AFTER WEBBING-TO-WEIGING
CONTACT HAS BEEN MAE.

STEP 3

THIS VIEW DEPICTS TIE LOCATION OF TIE MARK Gd THE ENO OF THE TAKE-UP SPOOL
AFTER TIE SPOOL HAS BEEN ROTATED GE-HALF TWAI. AFTER WEGGING-TO-WEGGING
CONTACT HAS WEEN 14ADE.

HAT~jET/RTATCTHET HANDLL,



SPRINA LOAIED POOTO TEUI ON SIYE OF:LOIGLTH RATCHETSQ" HANDLE.

LOCKING SMTC.-

LOCKING NOTCH. WESBING SIO..D BE BETWEEN THE LOCKING
NOTCH ANDO B.OW THE TIP OF THE TOOTH.

TIP OF TOGTH. SEE SPECIAL NOTE 5 BELOW

sTEP 5
THIS VIEW DEPICTS THE LOCATION OF THE MR ON THE ED OF THE TAE-LP
WOOL AFTER TIE SPOOL HAS SEEN ROTATED ONE AD ONE-HAF TUR. AFTER
WEGSGS-TO-WEBSING CONTACT HAS VAN MADE. ALSO IN THIS VIEW. PART OF
TIE RATCIET HANDLE IS BROKEN AWAY TO 940W THE LOCKING BAR FULLY SEATED
IN TIE HATCHING LOCKING NOTCH (SPAICKET GEAR TEETH).

SPECIAL NOTES: (SPECIAL NOTES CONTINUED)

I. TIE PURPOE OF THE RATCHET DETAILS ON PAE 20 AND THE 5. AFTER A STRAP ASSEIMLY HAS BEEN PROPERLY TENSIONED. CARE
DETAIL AND NOTES ON THIS PAGE ARE TO AUMENT TIE GUIDANCE NUOT BE EXERCISED TO ASSUR THAT THE TAKE-UP SPOOL LOCKING
SET FORTH WITHIN 089NAL NOTE 'E' ON PAGE 2. LATCH (SPRING LOADED DEVICE WITH A LOCKING BAR ON EACH

SIDE OF THE RATCHET ASSEIBLY) IS FULLY SEATED ON BOTH
2. THE REQUIREMENTS FOR 1/2 BUT NOT "ORE THAN 1-1/2 WRAPS OF SIDES IN hATCHI0N LOCING NOTCHES. WHIC4 AME SIMILAR TO

STRAP ON THE TAKE-UP SPOOL OF THE TENSIONING RATCHET. AS SPROCKET GEAR TEETH. THAT ARE LOCATED ON EACH END OF THE
SPECIFIED WITHIN GENERAL NOTE "E" ON PAGE 2. ACTUALLY TAKE-IP WPOOL. SEE 'STEP 5" DETAIL AB0VE. THE LOCKING
MENS 1/2 TO 1-1/2 WRAPS OF DOUBLE WEBBING. ALSO. THE 1/2 LATCH IS 'FULLY SEATED WHEN TIE HANDLE WILL CLOSE A11 THE
TO 1-1/2 WRAPS (TURNS) APE TO BE ACCOPLISHEO ONLY AFTER LOCKING EAR. OR SIMILAR DEVICE ON THE HANLE. PREVENTS THE
ENOUGH WEBBING HAS BEN WOUN0 ONTO THE SPOOL TO A041EVE A ACCIONTML WITHDAWAL. OF THE LOCKING LATCH. SEE 'STEP I'
WESGING-TO-WEGBINB CONFIIGUATION. AS SOWN IN THE *STEP I' DETAIL. IF THE FIULLY SEATED COIDITION CANNOT BE ACHIEVED.
DETAIL. THE STRAP MUST BE RELEASED ADO HAN RETESIO(EO AS TIGHTAS POSSIBLE TO 1C0411W! TIE AULLY SEATEDO (ON)ITI0N.

3. NE METHOD THAT CAN BE USED TO ENSURE THAT THE 1/2 TO

1-1/2 WRAPS ME WOU ONTO THE TAI•E-UP SPOOL. AFTER 5. ANOTHER VISUAL METHOD OF DETERM4ININE WHEN TIEE IS9 1/2 TO
WEIBINS-TO-WEBBINS CONTACT HAS BEEN MACE. IS TO PLACE A 1-1/2 WRAPS OF WE ING ON THE TA(E-UP SPOOL. AFTER INITIAL
FI)ED AMA (PAINT OR SIMILAR MATERIAL) ON THE SIDE OF THE WEBBINS-TO-WEBBIND CONTACT HAS M9EN KADE. IS TO LOOK AT
RATCHEIING HANDLE. WITH THE HANO.E IN ITS CLOSED (DOWN) TIE SPO(O. WHEN A TIEDOWN IS COMPLETE. THE STRAP WEBBING
POSITION. AND ANOTHER SHORT NATC4IN MARK ON THE EN0 OP ON TIE SPOOL OF THE RATCHET SHlLO BE ABOVE TIE LOWER
THE SPOOL. AS SHOWN IN THE 'STEP r DETAIL. AS THE SPOOL CURVE OF T4E LOCKING NOTCH. AO SHOULD GE BELOW TIE TIPS
IS ROTATED TO TENSION A TIEDOWN STRAP ASSEMBLY. THE NUMSER OF THE TEETH OF THE RAT04ET AS IDENTIFIED IN 'STEP 5'
OF WRAPS (TUREN) CAN GE DETEM4INED VISU.LLY BY COMPARING ABOVE. IT SHOULD BE NOTED THAT ANY PROCEDM•SE THAT ENSUR
THE 'MAR' LOCATION ON TIE SPOOL TO THE 'KAR4K LOCATION ON PRER TENSIONING AE ACCEPTABLE AND METHODS ON TIE
TIE RATOETING HNALE WITH THE HANDLE IN CLOSED POSITION. DRAWING ONLY PROVIDE SOME METHODS.
SEE THE *STEP 3". *STEP 4 ANDO STEP S" DETAILS

4. ANOTHER METHOD THAT CAN BE USED TO ENISUE THAT THE 1/2 TO
1-1/2 WRAPS ARE ACHIEVED. AFTER WEB-ING-TO-WEBSING CONTACT
HAS 9E8 MADE. IS TO COUNT THE ADIB.E CLICKS MADE BY THE
RATCHET ASSEMBLY AS A WEB STRAP ASSEMELY IS BEING
TENlIONED. THE RAT0-ET ASSEMBLY ON MOST WEB STRAP
ASSEMBLIES HAVE II TEETH ON THE GEARLIKE DEVICE ON EACH
ENDO OF THE TAAE-UP SWOOL: 90E OTHER STRAP ASS84L.IES HAVE
ONLY 9 TEETH. THiEEFORE. AFTER IN11TAL WEBSINS-TOGEEBING
CONTACT HAS SMEN MADE. ROTATE (TURN) THE SPOOL THROUGH A
MINIMUM. OF S TO A MAXIMUM OF 1 CLIC(S ( 1/2 TO 1-1/2
WRAPS) *94 THE GEAR HAS 11 TEETH, AND ROTATE (TURN) TIE
WOOL THROUGH A MINIPUN OF 5 TO A MAXIMUM OF 13 CLICKS
(In TO 1-1/2 WRAPS) IF THE SEAR HAS 9 TEETH.

(CONTINUED AT RIGHT)

RATCHET/RATCHETING DETAILSPAGE


