
DECEMBER 1994 

REPORT NO. 95-06 

CONTAINER LOAD TRAILER 
(CLT) DEMONSTRATION 

19950828 064 
Prepared for: 
U.S. Army Armament, Munitions 

and Chemical Command 
ATTN:   AMSMC-TM 
Rock Island, IL   61299-6000 

\ 

s&* 
Distribution Unlimited 

#&<? Qt^1^ 

3 

VALIDATION ENGINEERING DIVISION 
SAVANNA, ILLINOIS 61074-9639 

U.S. ARMY 
ARMAMENT 
MUNITIONS 
CHEMICAL COMMAND 

U.S. ARMY DEFENSE AMMUNITION 
CENTER AND SCHOOL 



DBCliim NOTICE 

THIS DOCUMENT IS BEST 

QUALITY AVAILABLE. THE COPY 

FURNISHED TO DTIC CONTAINED 

A SIGNIFICANT NUMBER OF 

COLOR PAGES WHICH DO NOT 

REPRODUCE LEGIBLY ON BLACK 

AND WHITE MICROFICHE. 



A VATTABTT JTY NOTICE 

A copy of this report will be furnished each attendee on automatic distribution. Additional 

copies or authority for reprinting may be obtained by written request from Director, U.S. Army 

Defense Ammunition Center and School, ATTN: SMCAC-DEV, Savanna, IL 61074-9639. 

nTSTRTRTTTTON INSTRUCTIONS 

Destroy this report when no longer needed. Do not return. 

*** 

Citation of trade names in this report does not constitute an official endorsement. 

*** 

The information contained herein will not be used for advertising purposes. 



UNCLASSIFIED 
SECURITY CLASSIFICATION OF THIS PAGE 

REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

1a. REPORT SECURITY CLASSIFICATION 

UNCLASSIFIED 

1b. RESTRICTIVE MARKINGS 

2a. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION / AVAILABILITY OF REPORT 

UNLIMITED 2b. DECLASSIFICATION / DOWNGRADING SCHEDULE 

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 

95-06 

5. MONITORING ORGANIZATION REPORT NUMBER(S) 

6a. NAME OF PERFORMING ORGANIZATION 
U.S. Army Defense Ammunition 
Center and School 

6b. OFRCE SYMBOL 
(if applicable) 

SMCAC-DEV 

7a. NAME OF MONITORING ORGANIZATION 

6c. ADDRESS (City, State, and ZIP Code) 
ATTN: SMCAC-DEV 
Savanna. IL 61074-9639 

7b. ADDRESS (City, State, and ZIP Code) 

8a. NAME OF FUNDING/SPONSORING 
ORGANIZATION 
U.S. Army Armament, Munitions 
and Chemical Command 

8b. OFRCE SYMBOL 
(Sapplicable) 

AMSMC-TM 

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER 

8c. ADDRESS (City, State, and ZIP Code) 

ATTN: AMSMC-TM 
Rock Island, IL 61299-6000 

10. SOURCE OF FUNDING NUMBERS 
PROGRAM 
ELEMENT NO. 

PROJECT NO. TASK NO. WORK UNIT 
ACCESSION NO. 

11. TITLE (Include Security Classification) 

Container Load Trailer (CLT) Demonstration 

12. PERSONAL AUTHOR(S) 

Quinn D. Hartman 
13a. TYPE OF REPORT 

Final 
13b. TIME COVERED 

FROM   TO   

14. DATE OF REPORT (Year, Month, Day) 

1994 December 
15. PAGE COUNT 

16. SUPPLEMENTARY NOTATION 

17.                        COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number) 

FIELD GROUP SUB-GROUP 

19. ABSTRACT (Continue on reverse if necessary and identify by bhck number) 

The U.S. Army Defense Ammunition Center and School (USADACS) conducted a demonstration of 
the Container Load Trailer (CLT) manufactured by ESCO Datron, Aston, PA. The CLT is a self-contained 
system capable of lifting International Organization for Standardization (ISO)-compatible containers by the 
ends for towing or by the sides for loading and unloading the container from a trailer. The CLT system 
consists of two units each with self-contained hydraulic systems powered by small diesel engines. Load 
capacity for the CLT is 50,000 pounds while the weight of the CLT is only approximately 12,600 pounds. 
Results from the demonstration indicated a few tolerance problems that would need to be studied before 
possible use of the system in ammunition logistics is considered. 

20. DISTRIBUTION / AVAILABILITY OF ABSTRACT 

■^^UNCLASSIFIED/UNLIMITED     DsAMEAS RPT.      ODTIC USERS 

21. ABSTRACT SECURITY CLASSIFICATION 

UNCLASSIFIED 
22a. NAME OF RESPONSIBLE INDIVIDUAL 

JEROME H.KROHN 

22b. TELEPHONE (Include Area Code) 

815-273-8929 

22c. OFFICE SYMBOL 

SMCAC-DEV 

DD Form 1473, Jun 86 Previous editions are obsolete SECURITY CLASSIFICATION OF THIS PAGE 
UNCLASSIFIED 



U.S. ARMY DEFENSE AMMUNITION CENTER AND SCHOOL 
VALIDATION ENGINEERING DIVISION 

SAVANNA, IL 61074-9639 

REPORT NO. 95-06 

CONTAINER LOAD TRAILER (CLT) DEMONSTRATION 

TABLE OF CONTENTS 

PART PAGE NO. 

1. INTRODUCTION 1-1 

A. BACKGROUND 1-1 

B. AUTHORITY 1-1 

C. OBJECTIVE 1-2 

D. CONCLUSIONS 1-2 

2. ATTENDEES 2-1 

3. EVALUATION PROCEDURES 3-1 

4. RESULTS 4-1 

5. PHOTOGRAPHS 5-1 

Aeoosslon ?or *' 
"»IIS    GRA&I üjp" 
DTIC TAB □ 
Unannoiaiced Q 
Justification———_ 

Distributions 

H 

Availability O&'dks 
 1 «W_*.Ä„^-^„,.™«« 

Avail asset/off 
Mat Speed 

I A 



PARTI 

INTRODUCTION 

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

conducted a demonstration of the Container Load Trailer (CLT) manufactured by ESCO Datron, 

Aston, PA, 30 November and 1 December 1994. During the two-day demonstration, the CLT 

was put through a few container handling scenarios in order to assess the capabilities of the 

system for U.S. Army ammunition logistics system use. The CLT system, as demonstrated, 

consists of two separate units that can be attached to either end of an ISO-compatible container 

for towing or can be attached to either side of an ISO-compatible container in order to load or 

unload the container from a trailer. The CLT units both have stand-alone hydraulic units 

powered by small diesel engines with a load capacity of 50,000 pounds while only weighing 

approximately 12,600 pounds. The back section of the CLT system has a hydraulic 

maneuvering system which allows the back section to be effortlessly positioned by one person. 

The front section has no maneuvering system with the intention that the towing vehicle would 

back the front section into position for attachment to the MIL VAN. In the event there is no 

vehicle to position the front section, the unit can be easily maneuvered with three people. The 

CLT system also has airbrakes on both units with an extension airhose to interconnect the units 

with the towing vehicle. 

B. AUTHORITY. The test was accomplished IAW mission responsibilities delegated by 

U.S. Army Armament, Munitions and Chemical Command (AMCCOM). Reference is made to 

the following: 

1. Change 4,4 October 1974, to AR740-1, 23 April 1973, Storage and Supply Activity 

Operation. 

1-1 



2. AMCCOM-R 10-17, Mission and Major Functions of USADACS, 13 January 1986. 

C. OBJECTIVE. To determine possible uses for the CLT handling ammunition-loaded 

ISO-compatible containers. 

D. CONCLUSIONS. During the demonstration, the following factors affecting the suitability 

of the CLT for U.S. Army use were noted: 

1. Tolerance problems with the T-bolts and the M872 semitrailer tiedown fittings will have 

to be investigated as well as potential problems with other trailers. 

2. The vertical lift capability of the CLT should be studied if the system is to be used on 

trailers with a deck higher than the M872 semitrailer. 

3. Modification of the CLT which would provide for more lateral clearance between the 

sides of the MIL VAN and the CLT during side lifts without sacrificing the vertical lift capability 

should aid significantly in positioning trailers under the MIL VAN. 

4. Operation of the CLT on soft ground may prove difficult due to the small size dolly 

wheel on each section of the CLT system. 
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PART 2 

30 NOVEMBER - 1 DECEMBER 1994 

ATTENDEES 

Quinn D. Hartman 
General Engineer 
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PART 3 

EVALUATION PROCEDURES 

a. ROAD HAZARD COURSE. The CLT, transporting a 20-foot inertly-loaded MEL VAN 

weighing 44,000 pounds, was pulled over a 200-foot-long segment of concrete road which 

consisted of two series of railroad lies projecting 6-inches above the level of the road surface. 

The load traversed the course two times, the first time at half-speed and the second time at 

6.2 mph (see figure 1). 

CONCRETE ■ 
SURFACE 

/! rw.w rjn w 

TIE HOLER DETAILS 

FIGURE 1 
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b. WASHBOARD COURSE. The CLT, transporting a 20-foot inertly-loaded MIL VAN 

weighing 44,000 pounds, was pulled over the washboard course at a speed which produced the 

most violent response. The washboard course consists of a 300-foot-long section of rails 

embedded in concrete with two inches protruding above the concrete and spaced at intervals of 

26-1/2-inches (see figure 2). 

TYPICAL SECTION 

FIGURE 2 

3-2 



PART 4 

RESULTS 

During the demonstration, the CLT was put through a variety of container handling 

sequences that represented "real world" container handling scenarios. All container handling 

sequences were accomplished with a MIL VAN loaded to a gross weight of 44,000 pounds. 

During the two-day demonstration, the CLT was used to pick up and trailer the MIL VAN; pick 

up and load the MIL VAN onto an M872 semitrailer; unload the MIL VAN from an 

M872 semitrailer, and traverse the road hazard course. A demonstration of the CLT towing 

configuration used when transporting the CLT without a container was also performed. 

a. End Pick Up and Towing of MIL VAN. Results revealed no deficiencies of the CLT 

system. The CLT system easily interfaced with the MEL VAN and had no difficulty in raising 

the MIL VAN to transportation height. The timeframe to install the system in this configuration 

using three people would be approximately 5 to 10 minutes. 

b. Side Lift Loading of MIL VAN. Results revealed some clearance and positioning 

problems associated with backing a trailer into position under the MIL VAN. Initially, the CLT 

system was not able to raise the MIL VAN to the required height to back the trailer into position. 

The MIL VAN had to be set back on the ground and all available slack was removed from the 

chains that attach the CLT units to the bottom ISO corner fittings. After the secondary 

adjustment, the CLT was able to lift the MIL VAN to the necessary height. Trailers with a deck 

higher than an M872 semitrailer will probably be unable to be loaded with the CLT system. The 

second problem was due to minimal lateral clearance. The CLT units are positioned 6-8 inches 

beyond each side of the MEL VAN during the side lift so that clearance for the trailer is minimal. 

Extreme care had to be exercised during the backing of the trailer due to the high center of 
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gravity (CG) and relatively narrow wheel base of the CLT units with a MIL VAN elevated to the 

height of the trailer deck. The M872 semitrailer collided with the CLT units several times 

during positioning of the trailer, nearly tipping the MIL VAN over. Once backed into position, 

additional problems arose while positioning the MIL VAN onto the corner twist-lock fittings of 

the trailer. The problem was ultimately resolved by getting the trailer lined up with the front 

corner twist-lock fittings of the trailer and using the side shifting capabilities of the CLT units to 

position the MEL VAN onto the rear twist-lock fittings. This procedure was only possible due to 

the fact that the M872 semitrailer has a deck that slopes towards the rear of the trailer. A similar 

type procedure would probably not work on a trailer with a level deck. The timeframe to install 

the CLT on the side of the MEL VAN and raise it to the necessary height to back the trailer under 

would be approximately 10 to 15 minutes. Additional time would be required to position the 

trailer and that would vary significantly depending on the skill of the driver. 

c. Side Lift Unloading of MIL VAN. Results revealed some tolerance problems with the 

T-bolts that attach the CLT units to the lower ISO fittings on the MIL VAN. During this phase 

of the demonstration, the MEL VAN was placed onto the M872 semitrailer with a 50,000-pound 

container handler and removed with the CLT units. While attaching the CLT units to the 

MEL VAN, a tolerance problem between the corner twist-lock fittings of the trailer and the 

T-bolts from the CLT were noted. The T-bolt could be inserted; however, it could not be 

rotated. Two of the four T-bolts had to be modified in order to complete the demonstration 

(see part 5). The tolerance problem was not noted during phase 2 of the demonstration due to 

the fact that the CLT units were not removed from the MEL VAN. Installation time for this 

procedure would be similar to the previous procedure. 

d. Road Hazard Course. The CLT system and MEL VAN were pulled over the road hazard 

course and the washboard course in order to assess the capability of the CLT for transportation 

over rough terrain. The first pass over the road hazard course was performed at half-speed. The 
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second pass over the road hazard course was performed at 6.2 mph. During the last part of the 

demonstration, the CLT and MIL VAN were pulled over the washboard course at 3.3 mph. The 

CLT operated smoothly over both courses without any deficiencies noted. 

e. CLT Configured for Transport Without MIL VAN. In this configuration, adaptors were 

inserted between the two units at the points where the CLT attaches to the bottom fittings on the 

MILVÄN during end lifts: The same T-bolts that were used to fasten the CLT to the MIL VAN 

were used to bolt both CLT units together, allowing the CLT to be connected to the vehicle for 

towing. 
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PART 5 

PHOTOGRAPHS 
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