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¡NTRODüCTION: The Air Force uses special purpose radio/radar systems 
(GCA/MRAPCON) installed in transportable vans. These systems, which cost 
approximately $1 ,01)0,000 dollars each, are periodically programmed through 
the SRA at SMAMA for modification and/or major repair. After repair, 
they are transported to user activities throughout the world by one or 
any combination of the following three modes if transportation: 

a. Towing 

b. Air ride low boy trailer 

c. Air lift 

There are approximately 24 systems scheduled through the SRA .dch year. 
Transportation damage received by some systems in shipment from the SRA 
to the user activity has been in excess of $100,000 dollars. This cost 
figure does not include other added costs resulting from increased down¬ 
time, disruption of programmed repair schedule, and additional demands 
on servicing personnel. 

OBJECTIVE: The purpose of this project was to monitor GCA/MRAPC0N 
vanized electronic equipment shipments to obtain data on the shipping 
tid handling conditions experienced in movement by various modes of 
cransportation from the Special Repair Activity (SRA) to the user. 
The information obtained will be used to determine the most appropriate 
and economical method of moving these systems. The data collected will 
also be used to identify conditions encountered in the logistics system 
which are potential damage hazards. 

PREPARATION FOR SHIPMENT: Specific packaging, handling, and transportation 
instructions for GCA/MRAPC0N systems and associated components are 
covered in Technical Order 00-85-38, "Preparation for Shipment of Ground 
Communications, Electronic, Meteorological y and Navigational Aids in 
Vans or Shelters", and Transportation Packaging Order (TP0) 5895-538-2178ZK. 

DESCRIPTION OF THE GCA/MRAPCON SYSTEMS: There are two vans in a GCA 
system and three in a MRAPCÖN svstem. The vans which house a unique package 
of electronic instrumentation and components are of metal construction. 
Approximate specifications for the systems and components are presented 
below: 

NOMENCLATURE 
(length X width X height) 

DIMENSIONS 
(INCHES) 

WEIGHT VOLUME 
(POUNDS) (FT3) 

Expando Van 
(MRAPCON only) 

Operation Van 

433-96-132 

278-98-140 20,000 

30,460 

2,147 

1,966 

3,165 

Power Van 278-98-130 19,000 

Box, Search Antenna 132-78-72 1,000 346 
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NOMENCLATURE 
(lern, th 

DIMENSIONS 
(INCHES) 
X width X height) 

WEIGHT VOLUME 
(POUNDS) (FT3) 

Box, Elevation 
Antenna ,78-18-72 400 35 

Box, Chick Sail 112-46-59 600 175 

Box, Mise. 
Components 51-30-48 500 37 

Box, Mise. 48-49-72 
Components 
GCA System Total (7 pieces) 

MRAPCON System Total (8 pieces) 

600 96 
42,100 4,802 

72,560 7,967 

DESCRIPTION OF TEST EQUIPMENT: An Endevco Transportation Environment 
Measurement and Recording System (TEMARS), Model 28501, was used in 
monitoring the shipments (See Figure 1). The TEMARS provided the means 
for recording on compatible magnetic tape, in digital form, shock and 
vibration information, in terms of intensity and time duration, encountered 
in the transportation and handling environment. Three channels of the 
TEMARS were selected to record the acceleration inputs. The recording 
channels are identified as the X, Y, and Z channels to correspond with the 
directional location of the accelerometers on the GCA/MRAPCON vans as 
described in Figure 2. 

The TEMARS used for this study has a shock recording range of 0-25 Gs 
and records duration of pulses from 0 through 126 milliseconds. Clock 
time can be recorded in increments of 1, 2, 5, 10, 20 and 60 minutes. 
The accelerometers used to sense the shock and vibration inputs were 
rigidly attached to the floor framework of the van. Dynamic information 
(shock and vibration) converted l\v the accelerometers into electrical 
signals is transmitted to the digital recorder. The recorder stores 
the information on computer compatible tape. 

TEST RESULTS «GENERAL : Through the cooperation of the 
personnel at SMAMA/DSPC, the TEMARS was installed during the packaging 
operations on the GCA/MRAPCON vans. Installation consisted of rigidly 
attaching three accelerometers to preselected points on the frame of the 
test van, directly above the axles, securing the recorder and installing 
the required interconnecting wire between the recorder and accelerometers. 

Prior to the beginning of the transportation cycle, the TEMARS was turned 
on, and all transportation and handling shock and vibration data above 
a preselected "G" level was recorded. After the van was unloaded and 
parked at the receiving activity, the TEMARS was turned off to terminate 
the recording cycle. 
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FIGURE 1

TRANSPORTATION ENVIRONMENT MEASUREMENT 
AND RECORDING SYSTEM



FIGURE 2 

ACCELEROMETER LOCATION AND RECORDING DIRECTION 

The TEMARS tapes were processed on a computer at the AFLC Computer Center, 
and the data was displayed In two formats, standard and statistical. In 
the standard format, acceleration values and pulse durations, 1n terms of 
Gs and milliseconds, respectively, are consecutively printed out In the 
order In which they occur. This Information 1s presented In columns for 
the X, Y, and Z channels. The first column on the chart Indicates the day, 
hour, and minute of recording in 1, 5, 10, 15, 20 or 60 minute Increments. 
In the statistical display format, the individual acceleration readings 
were consolidated In terms of shock or vibration Inputs recorded within 
specific ranges of "G" levels and pulse duration. 

AIR-RIDE TRAILER SHIPPING TEST: When opportune airlift is not available 
for CÖNUS movements of the vanlzed equipment, a special air ride low boy 
trailer Is authorized for surface shipment. This commercial trailer is 
commonly referred to as "Single Drop" (roll-on/roll-off) and "Double Drop" 
(center drop - deep well) type. The "Single Drop" trailer is 36 to 40 
inches high, while the "Double Drop" trailer is 18 to 24 inches high. 
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A total of six shipments by air ride low boy trailer were monitored. Due 
to equipment malfunctions, the recorded shock and vibration data obtained 
was limited to three shipments. However, informative observations were made 
on all six shipments regarding packaging, packing, and handling procedures. 
For the three successfully instrumented trips by low boy trailer, no shock 
inputs above 5 Gs were recorded during transit while inputs up to 20 Gs 
were recorded during the loading and unloading of the vans. Excerpts of the 
standard print-out are presented in charts 1 through 3. During unloading 
of the vans, it was observed that fork lifts were used to lift the vans, 
which is in violation of the applicable TO 00-85-38, (See Figure 3), 
for proper loading/unloading of the equipment. 

TOWING SHIPPING TEST: Personnel and tow vehicles of the 4th MOBCOMGP 
at OCAMA, contributed to this portion of the study. Of the four instrumented 
trips over primary roads, no shock inputs above 3 Gs were experienced during 
the tow exercises. Excerpts of the trip records are presented in the 
standard and statistical format (See charts 4 through 7). 

AIRLIFT SHIPPING TEST: A total of three shipments by airlift were 
monitored. Two shipments were by type C-124 aircraft and one shipment was 
by type C-133 aircraft. Due to equipment malfunctions, the recorded data 
obtained was limited to one shipment. However, meanful observations were 
made on two of the three shipments regarding packaging, packing, and handling 
procedures. 

Data was recorded on the shipping and handling conditions experienced in 
the movement of serviceable HRAPCON vans from SMAMA to Tempelhof Air Field, 
Germany, and the return of like reparable items from Germany to Dover AFB. 
A type C-133 aircraft was used to airlift the vans to the using activity. 
Loading of the cargo involved towing the vans into the aircraft with a short 
wheelbase truck, with reverse procedures used to unload at Tempelhof. 
(See Figure 4). No shock inputs above 2 Gs were recorded during transit, 
while inputs up to 4.13 Gs were recorded during loading and unloading 
operations. Excerpts of the trip are presented in both the standard and 
statistical format (See chart numbers 8 through 11). During the airlift, 
it was observed that the following violations to the applicable T.O. were 
occurring subjecting this sensitive equipment to transportation damage. 

a. Tie down chains were connected to the low stress cat-walk brac<ets 
reducing shock mitigation of the vehicle springs and shock absorbers. 

b. Wheels of the vans were not blocked and braced to prevent lateral 
and longitudinal movement during airlifts (See Figure 5). 

c. Overseas activities were discarding reuseable containers, creating 
unneressary field shipment problems. 

d. The aircraft loadmasters had not been briefed or read the TO on 
tie-down requirements of GCA/MRAPCON vans. 
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FIGURE 3

LOADING THE EQUIPMENT ONTO AIR RIDE TRAILER
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FIGURE 4

LOADING THE EQUIPMENT INTO THE AIRCRAFT
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FIGURE 5

TIE-DOWN AND BLOCKING METHOD USED DURING AIRLIFT

I



e. Some field activities were not aware that technical packaging 
assistance was available from the Air Material Area (AMA) assigned the 
geographical area of responsibility. 

CONCLUSIONS: Evaluation of the data obtained from monitoring the GCA/MRAPCON 
van shipments indicated that air lift or surface movement by tow or air 
ride low boy trailer were all satisfactory modes of transport for this 
type of equipment. The levels of shock and vibration recorded during 
transport were well below the 20 G shock level specified in MIL-STD 810B 
for equipment mounted in trucks or semitrailers. 

Shock inputs recorded during loading and unloading in some instances 
approached levels of intensity which could result in damage to electronic 
equipment mounted within the van. Excessive shock inputs could generally 
be attributed to improper material handling equipment and procedures. 

Failure to apply the instructions of the appropriate Technical Order and 
Transportation Packaging Order, as witnessed in several instances during 
this study, could result in damage to the GCA/MRAPCON systems. 

RECOMMENDATIONS: 

a. Transportation specialist should be assigned to visually observe 
and assist each shipment of GCA/MRAPCON vans during loading/unloading at 
the SRA. 

b. Traffic management and host base transportation officers should 
bring to the attention of their personnel the special handling requirements 
for the GCA/MRAPCON equipment in accordance with TO 00-85-38. 



APPENDIX 

RECORDED DATA ANALYSIS 

Extracts of the shock magnitude in Gs and the duration In 
milliseconds are printed in charts 1, 2, 3, 4, 5 and 8 while 
charts 6, 7, 9, 10 and 11 contain a statical compilation of 
all shock events above threshold level. 
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