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SUBCOURSE OVERVIEW

This subcourse is designed to teach you the basic procedures involved with the Limited Procurement Urgent (LPU) System.  Contained within this subcourse is a brief description and history of the LPU system and basic procedures involved with preparing the LPU system before, during, and after deployment.

There are no prerequisites for this subcourse.

This subcourse reflects the doctrine which was current at the time the subcourse was prepared.  In your own workstations always refer to the latest official publications.

Unless otherwise stated, the masculine gender of singular pronouns is used to refer to both men and women.

TERMINAL LEARNING OBJECTIVE

ACTION: 
You will identify the history, basic equipment, and setup/shutdown procedures involved with the LPU.

CONDITION: 
You will have access to extracts from DEPTM
11-5865-231-10 VOLS 1 and 2.

STANDARD: 
You will identify the history, basic equipment, and setup/shutdown procedures involved with the LPU in accordance with (IAW) DEPTM 11-5865-231-10 VOLS 1 and 2.


i
IT0696

TABLE OF CONTENTS

Section
Page
Subcourse Overview
i
LESSON 1:  Overview of the Limited Procurement Urgent (LPU) System
1-1

Part A:  LPU System History
1-2

Part B:  Radar
1-2

Part C:  UPD-7 System
1-3

Part D:  Integration of the GSM and UPD-7 Systems
1-4

Practice Exercise
1-5

Answer Key and Feedback
1-6

LESSON 2:  Ground Station Module (GSM) Components
2-1

Part A:  GSM OVERVIEW
2-2

Part B:  GSM Internal-Components
2-6

Practice Exercise
2-14

Answer Key and Feedback
2-15

LESSON 3:  External Equipment Setup
3-1

Part A:  Site Selection for the GSM
3-2

Part B:  GSM Emplacement
3-3

Part C:  Generator Power for the GSM
3-19

Part D:  Leveling System
3-43

Part E:  Intercabling
3-50

Part F:  Power Up
3-58

Part G:  Pneumatic Mast and Antenna Installation
3-64

Practice Exercise
3-83

Answer Key and Feedback
3-84

LESSON 4:  Equipment Set Up
4-1

Practice Exercise
4-73

Answer Key and Feedback
4-74

IT0696
ii

Section
Page
LESSON 5:  Equipment Shutdown Operations
5-1

Practice Exercise
5-24

Answer Key and Feedback
5-26

APPENDIX:  Acronym List
A-1

iii
IT0696

LESSON 1

OVERVIEW OF THE LIMITED PROCUREMENT URGENT (LPU) SYSTEM

OVERVIEW

LESSON DESCRIPTION:

In this lesson you will learn about the basic history of the LPU system, radar, UPD-7 System, and integration of the Joint STARS GSM and the UPD-7 System.

TERMINAL LEARNING OBJECTIVE:

ACTION: 
Study the basic history of the LPU, radar, UPD-7 System, and integration of the Joint STARS GSM and the UPD-7 System.

CONDITION: 
You will be given extracts from DEPTM 11-5865-231-10 Vols 1 and 2.

STANDARD: 
Know and understand the basic history of the LPU, radar, UPD-7 System, and integration of the Joint STARS GSM and the UPD-7 System.

REFERENCES: 
The material contained in this lesson was derived from the following publications: DEPTM 11-5865-231-10 Vols 1 and 2.

INTRODUCTION

As world Armies continue to increase their technology, the need for new and better intelligence systems arises.  One such new system is the Limited Procurement Urgent (LPU) System.  This system recently proved itself as a valuable asset during Operation Desert Storm.
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PART A:  LPU SYSTEM HISTORY
1.  
After the 1973 Mid-East War, the US Department of Defense recognized the need for a system to track moving armor and mechanized forces beyond ground line-of-sight.  To respond to this need, the Army and Air Force developed stand-off radar systems.

a. 
The Army system was called SOTAS (Stand-off Target Acquisition System), and used heliborne moving target indicator (MTI) radars to provide battle information to Tactical Operation Centers (TOC) and targeting data to Tactical Fire Direction Systems (TACFIRE).

b.  
The Air Force system was called Pave Mover and used a synthetic aperture radar (SAR) carried by a fixed wing aircraft.

c.  
In 1980, the two programs were terminated and their key features were combined to form Joint STARS.  Components of the Joint Stars System include:

(1) 
MTI radar carried on an E-8A platform.

(2) 
Air-to-ground common data link.

(3) 
Ground stations.

o 
Single ground station module (GSM).

o 
Two-station linked GSM (GSM2) 

2.  
Since the Joint STARS radar is still in testing and the Joint STARS ground station has no working radar the idea was developed to combine the Joint STARS ground station with the UPD-7 platform.  This led to the design of the Limited Procurement URGENT System.

NOTE: 
The LPU System is NOT Joint STARS.  Only the GSM from the Joint STARS System is used, and the LPU is not compatible with the E-8A platform.

PART B:  RADAR
Before discussing the LPU System you must first understand the use of RADAR and its use as a detection device.

1.  
RADAR is an acronym that stands for Radio Detecting and Ranging.  The key words are direction and range.  Radar was invented to provide an accurate measurement of the distance, or range, to an object, and identify the object's direction from the radar antenna.  By identifying the distance and direction of objects from the radar, radar helps to show what force movement and concentration on the battlefield look like.  This is the information useful to your commander.
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2.  
General types of Radar.

a.  
Fixed radar: A fixed radar means the radar beam is fixed in a locked position.  The radar does not move.  Instead, to cover an area on the ground, the platform on which the radar is mounted on moves.

b.  
Scanning radar: A scanning radar means the radar has the capability of scanning a position.  It is mounted on a relatively fixed moving platform and can cover an area by scanning.  An advantage of a scanning radar over a fixed radar is the rate in which an object gets looked at again (UPDATES).  It may be up to an hour relook time making it difficult to pick the same target at several locations and times to detect its speed and direction.  The scanning radar provides the ability to keep track of the location and direction of individual moving targets.

c.  
Fixed target indicator (FTI) radars and moving target indicator (MTI) radars.

(1) 
FTI radars assembles target images from returns off a fixed target.  The object needs to be standing still so that its reflection can make a contribution to the echo.  Synthetic aperture radars (SAR) can produce these kinds of images.

(2) 
MTI radars are built primarily to detect moving vehicles.  To do that the radar has special features that permit the radar to ignore stationary objects such as trees, rocks, etc.  Images of moving targets are made with the increasing frequencies picked up by the radar.  This is called the Doppler effect.

NOTE:  
For more information on radars refer to ACCP Subcourse IT 0652 and IT 0653.

PART C:  UPD-7 SYSTEM

1.  
The UPD-7 system uses the AN/APS-94F radar which is a side-looking airborne radar (SLAR).  This radar is attached to the side of the OV-1D Mohawk aircraft.  Although the AN/APS-94F is a fixed radar it has the capability to send a radar beam out from either side of the radar boom.  The AN/APS-94F and OV-1D Mohawk form the UPD-7 platform.

2.  
To see the same area over and over again, the aircraft must fly the same path, or as closely to the same path as possible.  Because the APS-94F can "see" out of both sides of the radar boom, the aircraft normally flies what is called a "racetrack" pattern.  After each turn, the radar must be switched from one side to the other so that the same area is scanned.  Each one of these scans is called an "update."  This is not a quick process.  For example:

Given an area of coverage of 100km and an air speed of 300kmh with a three-minute turnaround time, it takes the aircraft about 20 minutes to complete this pattern.  To get an update for the first segment of imagery received takes 43 minutes.  These lengthy update rates lower the accuracy of the information used for targeting.
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PART D:  INTEGRATION OF THE GSM AND UPD-7 SYSTEMS

1.  
Due to the lengthy update rates of the UPD-7 system, the Joint Stars GSM (which has no working radar) was combined with the UPD-7 platform to form the Limited Procurement Urgent System (LPU).  This system takes advantage of the fact that the UPD-7 has a working radar and the Joint Stars GSM has the capability to receive, process, and display MTI in a manner that can be used for common targeting as well as surveillance.

2.  
The fact that the UPD-7 systems collects imagery information in a different way than the GSM was designed to use it there were problems which had to be worked out.  Most of these problems centered around accuracy of target locations.

a.  
With the UPD-7 system, targets must be located using terrain features.  Often target locations become educated guesses about the distance from a terrain feature to a target.  Thus accuracy is not perfect.  However, in the GSM, target locations are stored by XY coordinates.  This referencing by coordinates increases the accuracy of target locations.

b.  
For the GSM to display the data from the Mohawk the imagery must be translated into XY coordinates as it is sent via datalink,(AN/AKT-18B).  When viewing the imagery on the GSM displays, the operator receives exact coordinate readouts.  These readouts are based on the translation of the AN/APS-94F imagery and INS coordinates, inertial navigation system (AN/ASN-86), to XY coordinates.

c.  
In order to know the exact XY coordinates, the GSM needs to know the aircraft altitude and the exact location of the aircraft in relationship to the ground at the time the imagery was gathered.  If the GSM does not have this information there are bound to be errors in the calculation of the coordinates presented on the display for the target location.

REMEMBER: 
The OV-1D Mohawk relies upon the AN/ASN-86 inertial navigation system (INS) to allow it to know exactly where it was at the time the imagery was gathered.

d.  
Keeping in mind that the OV-1D relies on the INS to know where it is at all times, the INS must receive a full alignment and have positive updates in order to produce accurate aircraft coordinates (aircraft location).  Errors to a certain extent can be calculated and worked around to allow information collected to be useful to the commander.

IT0696
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LESSON 1

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer to each item.  When you have completed the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.  
What radar system does the LPU use?

A.  
APS-94

B.  
Mohawk

C.  
SOTAS

D.  
Pave Mover

2.  
Which type of radars are built primarily to detect moving vehicles?

A.  
Doppler effect

B.  
Fixed radar

C.  
FTI

D.  
MTI

3.  
What is an advantage of a scanning radar?

A.  
No repeat of targets.

B.  
The target gets looked at again.

C.  
Broader range.

D.  
Better resolution.

4.  
What system does the OV-1D rely on to produce aircraft location coordinates?

A.  
AN/APS-94F

B.  
AN/AAS-24

C.  
AN/ASN-86

D.  
UPD-7

5.  
What is a fixed radar?

A.  
A radar that has the capability of scanning a position.

B.  
A relatively fixed moving platform that covers an area by scanning.

C.  
The ability to keep track of the location and direction of individual moving targets.

D.  
A radar beam fixed in a locked position which the radar does not move, instead the entire platform itself moves.
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LESSON 1

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

ITEM
CORRECT ANSWER AND FEEDBACK

1.
A.  
The LPU uses the APS-94 platform for its radar (page 1-3, para 1).
2.  
D.  
Moving target radars are built primarily to detect moving vehicles (page 1-3, para 2c(2)).
3.  
B.  
An advantage of scanning radar is that the target gets looked at again (page 1-3, 2b).
4.
C.
AN/ASN-86, Inertial navigation system (page 1-4, para 2c).
5.
D.
A radar beam fixed in a locked position which the radar does not move, instead the entire platform itself moves (page 1-3, para 2a).
IT0696
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LESSON 2

GROUND STATION MODULE (GSM) COMPONENTS

OVERVIEW

LESSON DESCRIPTION:

In this lesson you will learn about the basic internal and external equipment belonging to the Ground Station Module (GSM).
TERMINAL LEARNING OBJECTIVE:

ACTION: 
Know the basic equipment involved with the GSM.

CONDITION: 
You will be given extracts from DEPTM 11-5865-231-10 Vols 1 and 2.

STANDARD: 
Know and understand the equipment involved with the GSM IAW DEPTM 11-5865-231-10 Vols 1 and 2.

REFERENCES: 
The material contained in this lesson was derived from the following publications: DEPTM 11-5865-231-10 Vols 1 and 2.

INTRODUCTION

The Target Acquisition Subsystem (AN/TSQ-132(V) 2), what we will refer to as the GSM, is a mobile, radar linked target acquisition subsystem.  It is used in battlefield environments to collect, process, and disseminate information about position and movement of enemy ground forces, and slow moving vehicles.
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PART A:  GSM OVERVIEW
1.  
The GSM is composed of four major units.  These units include the following:

a.  
The AN/MJQ-10A is a 30kw diesel powered generator set which is used to provide power to the GSM.

b.  
A second generator set is used as backup in case of failure or service requirement.

c.  
A 5-ton support truck is used to tow one of the generators and carry the extra equipment required to set-up, camouflage, and repair the GSM.

d.  A 5-ton truck mounted with the OL-262 shelter and a leveling system.

2.  
Following is a list of the external components of the GSM.  As you read through the list refer to Figure 2-1 for their location.

a.  
GSM roadside components:

(1) 
There are connectors to mount the communication antennas, on the corners of the GSM (One of the three systems is a spare at the present time).

(2) 
The air conditioner (environmental control unit or ECU) is mounted on the front of the shelter.  This unit provides cooling in the summer and heating in the winter.

(3) 
Located below the ECU is the air compressor/motor generator compartment.

(4) 
Leveling system is shown here in the deployed position.

(5) 
The maneuver control system (MCS) wireline external connection terminals and the intershelter cable connectors are on the roadside of the GSM.

(6) 
The main external power/GSM cable connection is on the roadside near the rear of the shelter.

(7) 
The shelter is secured to the truck by two cables on each side.

(8) 
The antenna transit case is where the antenna and mounting hardware are stored while the mast is in the transit position.

(9) 
The ECU Transit cover has been rolled down and snapped in place.

IT0696
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(10) 
Tactical Fire Direction System (TACFIRE) wire line terminals.
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Figure 2-1.  GSM External Components (roadside view).
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(11) 
Note the position of the roadside tool caddy.

(12) 
The boarding ladder allows access to the tailgate and door of the GSM.

b.  
The following is a list the GSM external components on the GSM curbside view (Figure 2-2).

(1) 
Pneumatic mast in the transit position.

(2) 
The communications antennas are removed.

(3) 
The leveling system is in the stowed position ready for movement.  Additionally, the leveling system pads and braces are stored at the front of the shelter on permanent mounts.

(4) 
The curbside OVM box is where various trunk tools are stored along with the slip hammer that is used for the grounding rods.

(5) 
The boarding ladder is stored on the back of the shelter during transit.  The ladder handle is stored under the shelter.

(6) 
The data link cable reel holds the cable which is attached between the antenna and the equipment inside the shelter.

(7) 
The electronics cooling air intake and exhaust ports.

(8) 
Second set of shelter-to-truck attachment cables.

(9) 
The pneumatic mast is the most dramatic feature.  The mast can be raised to a height of 100 ft by compressed air.

(10) 
The operator platform is used by the operator while the mast is being raised.  It folds down when not in use and when the mast is in the transit position.

(11) 
The UPD-7 antenna and light bar are shown mounted on top of the mast.  During transit the antenna and antenna mounting bracket are stored in a box on top of the shelter.

IT0696
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Figure 2-2.  GSM Curbside View.
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PART B:  GSM INTERNAL COMPONENTS

Now that you have studied the external components you need to look at the basic internal components of the GSM and what their job is.

1.  
The following equipment is mounted inside the shelter on the left as you enter (Figure 2-3):

a.  
The power panel is mounted on the shelter wall, at the roadside rear of the truck.  The power entry to the shelter is just outside.  All power for shelter operation passes through and is controlled at this panel.

(1) 
The main shelter power breaker and three secondary breakers are used to control the ECC, the air compressor, and control power to the upper portion of the power panel and are behind the door towards the bottom.

(2) 
The upper portion of the power panel has meters, and switches to monitor and control power to the rest of the units in the GSM.

b.  
Equipment rack C is the control rack which houses the following equipment:

(1) 
On the top after a blank area is a demodulator-receiver (DMR).  This is the unit which receives the moving target radar data from a UPD-7 aircraft.

(2) 
The digital-to-digital converter (DDC) is used to change the radar data from the UPD-7 format into one used by the system computer.

(3) 
Below the DDC is a safe for storage of classified material.

(4) 
At the bottom of the C rack is the control plotting board, or the digitizer control electronics unit.  This unit contains the electronics used to run the two digitizer boards and communicate the digitizer results to the rest of the system.

c.  
Equipment rack D is the display rack.  This rack contains two computer display sheets along with the following equipment:

(1) 
Two IOCs or Input-Output Controller, are mounted at the base of the rack at each side.  The IOC is used by the system to control all data transmission between various units in the GSM and the system computer.

(2) 
Above the two IOCs are two drawers used for storage.

(3) 
The voice communications control (VCC) is mounted between the keyboards on the displays.  This unit is used in the GSM to communicate between operators.

IT0696
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(4) 
Below the VCC and between the lOCs are two drawers containing the field telephones.

(5) 
The printer assembly with the teleprinter electro-graphic is mounted on a shelf above the two display units.  This assembly includes an air filter mounted behind the printer to reduce the odor when the printer operated.

(6) 
The last thing on the roadside of the shelter is the control for the ECU unit.  This unit is mounted above and to the right of the D rack.

d.  
A digitizer board is mounted on the front wall.  This board is the smaller of the two boards found here (Figure 2-4).
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Figure 2-3.  Internal Components.
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2.  
The following equipment is mounted on the right as you enter the shelter (Figure 2-4).

a.  
All the way forward is the second digitizer board.  This board is larger than the previous one mentioned.

b.  
To the rear of the large digitizer board is the B rack or the communications rack (Figure 2-5).

(1) 
There is space for three VRC-46 radios in the GSM.  On the top is the TACFIRE receiver/transmitter set and its mounting base.

(2) 
Below the TACFIRE radio is the mounting base for the MCS-46 (Maneuver Control System).

NOTE: 
This system is not currently used in the GSM.

(3) 
The shelf below the MCS VRC-46 is used, if necessary, to hold the MCS KY-57 (Speech Security Equipment) and the MCS wireline adapter.  Each piece of equipment is fitted with a vehicle power adapter to filter noise out of their power source.

(4) 
The bottom VRC-46 is used for voice communications.  This radio is controlled from the VCC at each operator's station.

(5) 
The shelf below the voice radio holds the +28 volt power supply (PS-2) used to power some of the communications equipment in the B rack and the KY-57 and its power adapter for the voice channel.

c.  
The A rack also known as the ADP (automatic data processing rack is located all the way to the rear on the curbside of the shelter (Figure 2-6).  This rack contains the following units:

(1) 
Behind the door at the top of the rack are two +28V power supply (PS-1 and PS-3).  PS-I powers the communications equipment in this rack plus the voice radio in the B rack and the VCC.  PS-3 powers the DDC, DMR, and the printer.

(2) 
The second shelf behind the same door is the TACFIRE-Communications Security Equipment, key generator, electronic, full duplex TSEC/KG30-11 or KG-30.

(3) 
On the left of the KG-30 the TACFIRE wireline adapter and its vehicle power adaptor are mounted.

(4) 
The communication processor (CP) is mounted below the A rack communication equipment.  This equipment is used to process TACFIRE messages in the GSM.  There are two spare channels in this unit, one of which is used to process the MCS channel.
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(5) 
Behind the door and below the CP is the system computer.

(6) 
The large unit below the computer is the disk drive.  This unit contains the operating program and the diagnostic program for the system.  About 8 hours of historical target data can be stored on a particular disk, and only one mission may be stored on a disk at one time.

(7) 
The small unit below the disk drive is a heater used when the temperature inside the GSM is below the freezing to raise the disk drive temperature up to a safe operating temperature (above freezing).  This unit is called the disk preheater assembly.

IT0696
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Figure 2-4.  Internal Components.
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Figure 2-5.  Communications Rack.
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Figure 2-6.  Automatic Data Processing (ADP) Rack.
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LESSON 2

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer to each item.  When you have completed the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.  
How many main units is the GSM composed of?

A.  6

B.  4

C.  3

D.  8

2.  
Where does power enter the shelter?

A.  Power panel.

B.  C Rack.

C.  D Rack.

D.  IOC's

3.  
Where is the smaller digitizer board located?

A.  Right curbside of shelter.

B.  Left of shelter.

C.  Front wall of shelter.

D.  Rear of shelter.

IT0696
2-14
LESSON 2

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

ITEM
CORRECT ANSWER AND FEEDBACK
1.
B.
The GSM is composed of 4 major units (page 2-2, para 1).
2.
D.
Power enters the shelter at the power panel (page 2-6, para 1a).
3.  
C.  
The smaller of the two digitizer boards is located on the front wall (page 2-7, para d).
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LESSON 3

EXTERNAL EQUIPMENT SETUP

Critical Tasks:  091-000-0000

310-353-6202

310-353-6206

310-353-6208

310-353-6210

310-353-6806

310-353-6814

310-353-6816

310-353-6904

OVERVIEW

LESSON DESCRIPTION:

In this lesson you will learn the basic procedures involved in setting up the GSMs external equipment.

TERMINAL LEARNING OBJECTIVE:

ACTION: 
Learn the basic procedures involved in site selection, GSM emplacement, generator power, leveling system, intercabling, and pneumatic mast and antenna installation.

CONDITION: 
You will have access to extracts from DEPTM 11-5865-231-10 Vols 1 and 2 and TM 5-6115-594-14P.

STANDARD: 
You will be able to set up the GSMs external equipment lAW DEPTM 11-5865-231-10 Vols 1 and 2, and TM 5-6115-594-14P.

REFERENCES: 
The material contained in this lesson was derived from the following publications: DEPTM 11-5865-231-10 Vols 1 and 2, TM 5-6115-594-14P.

INTRODUCTION

In the previous lesson you studied the basic external and internal components of the GSM.  In order for you to be an active part of the LPU team you need to know how to set up these components and prepare them for operation.
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PART A:  SITE SELECTION FOR THE GSM

1.  
The GSM is designed to be located where it will be capable of providing the best information possible to users.  A GSM operator is responsible for seeing the equipment gets to its location safely and at the proper site.  Ordinarily the operator will receive orders as to where the GSM's location will be.  However, it is up to the operator to get the GSM to this site and to choose the appropriate placement at the site.

2.  
There are three main points to consider when moving the GSM.  These points include route reconnaissance, general location, and terrain features.

a.  
Route reconnaissance.  Once a general location for the GSM has been designated, an advance party will need to conduct visual reconnaissance of the routes and specified sites.

(1) 
Before moving the GSM, you need to make sure the roads you want to use are safe for the GSM.  At a minimum you should check:

* 
Overhead clearances.

* 
Width restrictions.

* 
Weight restrictions.

(2) 
You should also check road conditions, make sure they are passable if it has been snowing or raining.

b.  
General location.  You want to ensure the new location is suitable for the GSM.

(1) 
The new site must be large enough for the GSM and any other equipment that is traveling with the GSM.

(a) 
You want to make sure there is room for all the support vehicles.

(b) 
Ensure there is room for a bivouac area and any personal equipment.

(2) 
You should make sure that all of the GSM and support equipment can be properly arranged at the new sight.  For example: You may want to arrange things so that the generators can be easily refueled.  You may also want to choose a site that has two exits available.

c.  
Terrain features.  You need to check the terrain features of the new location.

(1) 
You must choose ground that is hard, dry, and level enough to support the GSM.  If the ground is too soft the GSM will start to sink.
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(2) 
When you and the GSM are in the field you should take advantage of the natural camouflage in the area.  This can provide you and your equipment some cover and concealment.

REMEMBER: 
You need to be aware of the height of the surrounding trees because the GSM antennas need to be extended above the tree tops.  You need to create the best possible line-of-sight from the receiving antenna to the radar while providing necessary protection to the GSM.

PART B:  GSM EMPLACEMENT

1.  
Trailer-generator emplacement.

WARNING

HITCHING/UNHITCHING OF TRAILER-GENERATOR HAZARD

Brake failure or other problems will allow the truck to move during the hitching/unhitching of trailer-generator.  Care must be taken to make sure that brake is set on truck and truck is positioned when downhill or at same level of trailer-generator.  Failure to observe this warning could result in serious injury or DEATH.

a.  
Trailer-generator setup.

(1) 
Select locations for trailer-generators at the designated site.  Ensure that backup generator will be within 20 feet of primary generator and that the primary generator will be within 169 feet of GSM.

NOTE: 
Refer to TM 5-6115-594-14&P for location selections for trailer-generators.

(2) 
Lower landing legs on trailer-generator to vertical position, then install their back braces.

(3) 
Pull forward on hand brake levers to set wheel brakes on trailer.

(4) 
Rotate landing leg operating handles clockwise (CW) to extend landing leg.  Raise each trailer until its towing ring (lunette) is cut off of truck coupling bolt (pintle).

(5) 
Close air shut-off valves on trucks.  Disconnect chains, air hoses, and electrical cables between each truck and trailer.

(6) 
Drive trucks forward until their pintles can no longer engage trailers lunettes.
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(7) 
Remove locking pins from trailer step jack assemblies.  Swing trailer step jack assemblies downward to vertical position.  Install step jack locking pins.

(8) 
Step on hinged pads at base of each step jack to push them firmly against ground.

(9) 
Rotate landing leg operating handles CW until step jack assemblies and landing legs support weight of trailer.

b.  
Trailer-generator hookup.  There are two trailer generators for each GSM.  The primary trailer-generator has a control monitor and a power cable lead mounted on it.  The other trailer generator is designated as the backup trailer-generator.  Steps for trailer-generator hook-up:

(1) 
Verify that the primary and backup trailer-generators have full fuel tanks.

WARNING
BACKUP TRAILER-GENERATOR REFUELING HAZARD

To prevent a fire hazard, the backup generator must be turned off before refueling it.  Failure to observe this warning could result in serious injury or DEATH.

WARNING
PRIMARY TRAILER-GENERATOR REFUELING HAZARD

To prevent a fire hazard, all power to the control monitor must be removed.  Both the primary and backup trailer-generators must be turned off, or any external commercial power must be removed before refueling the primary trailer-generator.  Failure to observe this warning could result in serious injury or DEATH.

(2) 
Make sure that trailer-generators are connected together and that the trailer-generator to shelter cable is connected to the ground station.

WARNING
HIGH VOLTAGE HAZARD

To prevent electrical shock or equipment damage, never apply electrical power to equipment that is not properly grounded.  Failure to observe this warning could result in serious injury or DEATH.

(3) 
Power up primary trailer-generator (Part C of Lesson 3), then backup trailer--generator, and perform paralleling procedure.

(4) 
Turn off primary trailer-generator.  The backup trailer-generator will function as the main power source for the ground station.
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NOTE: 
Normally, power for the ground station operation is supplied from the backup trailer-generator.  Power is supplied to the ground station from the primary trailer-generator only during refueling of backup trailer-generator.

c.  
Trailer-generator refueling.

WARNING
BUILD-UP OF STATIC ELECTRICITY WHILE REFUELING HAZARD

When filling the fuel tank, maintain metal-to-metal contact between the fuel tank filler rack and the fuel nozzle to prevent sparks from static electricity.  Make sure the trailer-generators are grounded before fueling.  Failure to observe these warnings could result in serious injury or DEATH.

WARNING
FIRE WHILE REFUELING HAZARD

To prevent fire hazard while refueling, there shall be no smoking or open flames in the vicinity of the trailer-generators while refueling.

(1) 
Refueling backup trailer-generator.

(a) 
Start primary trailer-generator.  Perform parallel procedure with both generators running.

(b) 
Turn off the backup trailer-generator.  The primary trailer-generator will function as the main power source for the ground station during refueling of the backup trailer-generator.

(c) 
Refuel the backup trailer-generator.

(d) 
Restart the backup trailer generator as soon as refueling is complete.

(e)  
Perform paralleling procedure.

(f) 
Turn off primary trailer-generator.

(2) 
Refueling primary trailer-generator.

WARNING
PRIMARY TRAILER-GENERATOR REFUELING HAZARD

To prevent a fire hazard, all power to the control monitor must be removed.  Both the primary and backup trailer-generator must be turned off, or any external commercial power must be removed before refueling.  The primary trailer-generator.  Failure to observe this warning could result in serious injury or DEATH.
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(a) 
Shut off backup trailer-generator or remove any external commercial power source to the control monitor.

(b) 
Shut off primary trailer-generator.

(c) 
Refuel primary trailer-generator, and top off backup trailer generator.

(d) 
Power up primary trailer-generator, then backup trailer-generator, and perform paralleling procedure.

(e) 
Shut off trailer-generator.  Then backup trailer-generator will function as the main power source for the ground station.

2.  
Truck-shelter emplacement.

a.  
Park truck.  Crew members guide truck into position and set truck brake.  Slope grade of ground should not exceed 5 degrees front-to-back and 10 degrees side-to-side.

b.  
Lower tailgate and install stairway (Figure 3-1).

(1) 
Lower tailgate.

(2) 
Remove two quick release pins from storage bracket and lower stairway to ground and lean it against the tailgate.

(3) 
Remove stairway handrail from storage under shelter and place it on the ground.

(4) 
Visually inspect all stairway parts.  There should be no cracks in welds, broken hardware, or missing hardware.

(5) 
Position stairway against tailgate mounting brackets on left side of tailgate.

(6) 
Install quick release pins.

(7) 
Remove handrail screws from stairway brackets.

(8) 
Install handrail by placing handrail on right side near stairway bracket and sliding handrail outward into brackets.  Hand rail mounts only one way.

(9) 
Install screw at top bracket of handrail.

(10) 
Install screw in lower bracket of handrail.
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Figure 3-1.  Stairway installation.
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c.  
Stairway extension (Figure 3-2).
(1) 
Loosen all six screws and nuts on each extension leg section on-installation of stairway.

(2) 
Pull each extension section downward to desired length.  Tighten the six screws and nuts in each section.

(3) 
Remove two screws from mounting studs on end of each of the extension steps.

(4) 
Remove one or both of the extension steps from sides of stairway by removing four screws holding step(s) to stairway.

(5) 
Position each extension step between extension leg section and secure with four screws for each step.

NOTE: 
Perform these steps only if the emplacement location requires an extension of the tailgate stairway.
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Figure 3-2.  Stairway extension.
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d.  
Shelter rooftop safety rail installation.

WARNING
FALLING FROM SHELTER ROOFTOP DURING NIGHTTIME HAZARD

Do not attempt to install the rooftop safety railing during nighttime hours.  Failure to observe this warning can result in serious injury or DEATH.

WARNING
ELECTRICAL STORM HAZARD

During a lightning storm with the GSM mast deployed, personnel should not be on or touch any part of the truck or GSM.  This includes the truck stairs and tailgate, plus the GSM roof and stairs.  This also applies to the ground rods and straps that are deployed with the GSM and generator.  Stay inside the shelter with the door properly latched during electrical storms.  Failure to observe this warning can result in serious injury or DEATH by electrocution due to lightning strike.

WARNING
SHELTER ROOFTOP HAZARD

Observe general safety precautions when working atop the shelter roof.  Use gloves to protect hands.  Wear helmets.  Clean mud and snow off footwear before ascending ladder to roof.  Always use safety harness when on mast platform assembly.  Hang onto non-moving mast sections during wet, windy or icy weather.  Keep hands clear of the guy wire collars while mast sections are moving.  Working space on the rooftop is limited, so be careful to avoid falling off the roof.

Watch out for falling objects when standing or walking around perimeter of shelter when crew members are atop the roof.  Failure to observe these precautions could result in serious injury to personnel.

WARNING
RF EMISSION HAZARD

Make sure RF INHIBIT SWITCH is set to RF-OFF before anyone climbs onto shelter roof.  Before setting RF INHIBIT SWITCH to RF-ON, make sure shelter roof is clear of personnel.  Failure to observe this warning could result in serious injury or DEATH from radiation burns.  If you feel the slightest warming effect while near a VHF antenna, move away quickly.
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WARNING

RF TRANSMISSION HAZARD

Make sure RF INHIBIT SWITCH remains in the RF-OFF position while GDT antenna is mounted on mast and mast is either in the horizontal position or pivoted to the vertical position, but not raised.  Mast must be raised at least three sections before the RF INHIBIT SWITCH can be set to RF-ON.  Failure to observe this warning would result in serious injury or DEATH.

WARNING

HEAVY WEIGHT HAZARD

The shelter rooftop safety rails, in its storage bag, weighs 80 pounds.  Two people are required to carry the bag and lay it on the ground below the tailgate.  Use care to avoid injury while lifting the safety rails.  Failure to observe this warning can result in serious injury.

WARNING

FALLING ROOFTOP SAFETY RAILING HAZARD

Exercise extreme caution while safety railing sections are moved to the shelter roof.  Serious injury or DEATH of personnel could result if personnel fall from roof, or safety railing sections fall from roof during installation.  Helmets must be worn while performing this task.

NOTE: 
The safety rail must be installed prior to performing any other task on the shelter roof.

NOTE: 
Three team members are required for safety rail installation; one team member on the ground, one team member on the tailgate, and one team member on the shelter roof.
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Safety rail installation:

(1) 
Remove safety rail storage bag from support truck and remove the safety rails from the storage bag.

(2) 
Separate safety rails into three assemblies; CURBSIDE (4 posts), ROADSIDE (5 posts [one post is single]), and REAR (2 posts).  For ease of handling, make sure all posts are securely tied.

(3) 
One team member climbs up roof ladder far enough to reach RF INHIBIT SWITCH.

(4) 
Make sure RF INHIBIT SWITCH is set to RF-OFF, and proceed to shelter roof (Figure 3-3).
[image: image10.png]RF INHIBIT SWiTCH





Figure 3-3.  RF INHIBIT Switch.

(5) 
One team member climbs onto truck tailgate.

(6) 
Team member on ground selects REAR safety railing and sets aside until the rest of the railings are installed.

(7) 
Team member on ground selects ROADSIDE safety rails for installation and unties binding.
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(8) 
Team member on ground hands the single ROADSIDE safety rail to team member on truck tailgate, who in turn, hands the single rail to team member on shelter roof.

NOTE: 
For steps (11) thru (21) refer to Figure 3-4.

(9) 
Team member on shelter roof installs single safety rail into rear corner ROADSIDE bracket until locks into place.

(10) 
Team member on ground hands the remaining tied ROADSIDE safety rails to team member on truck tailgate, who in turn, hands them to team member on shelter roof.

(11) 
Team member on truck tailgate climbs onto shelter roof to assist team member on roof for installation of remaining ROADSIDE railings.

(12)
For the remaining ROADSIDE railings, position the quick snaps toward the rear corner post.  Then, latch the remaining posts into the two roadside post brackets and the two front brackets.

(13) 
On ROADSIDE safety railing, connect the quick snaps to the eyebolts on rear corner posts.

(14) 
One team member on shelter roof climbs down to truck tailgate.

(15) 
Team member on ground selects CURBSIDE safety railing for installation.

(16) 
Team member on ground hands CURBSIDE safety railing to team member on truck tailgate, who in turn, hands the railings to team member on shelter roof.

(17) 
Team member on truck tailgate climbs onto shelter roof to assist team member on roof for installation of CURBSIDE railing.

(18) 
Team members on shelter roof untie binding and place CURBSIDE front corner post into the front post bracket until the latch locks into place.

(19) 
Press remaining posts into the three curbside brackets until latched.

NOTE: 
On curbside front corner, connect the three quick snaps to the three eyebolts on front corner post after mast is raised to vertical position.

(20) 
One team member on shelter roof climbs down to truck tailgate.
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Figure 3-4.  Safety Rail Installation.
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(21) 
Team member on ground hands the REAR safety rails to team member on truck tailgate, who in turn, hands the safety rails to team member on shelter roof.

(22) 
Team member on shelter roof unties binding and presses the two REAR safety rails into the rear post brackets until latches lock into place.

(23) 
Team members climb down from shelter roof and set RF INHIBIT SWITCH to RF-ON.

(24) 
Return storage bag to support truck.

3.  
Ground rod and wire installation.

WARNING
ELECTROCUTION HAZARD

Install ground rods before generators are started.  Serious injury or DEATH can occur if generators are not grounded.

a.  
Retrieve ground rod driver-pullers, ground rods, and grounding wires from support truck(s).

NOTE: 
Ground connections can be made to an underground metallic water system, a driven metal rod, or a buried metal plate.  A ground rod must have a minimum diameter of 5/8-inch if solid, or 3/4-inch if pipe and must be driven to a minimum depth of 8 feet.  Saturate hole with salt water.  A ground plate must have a minimum area of 9-square feet and be buried to a minimum depth of 4 feet.  The ground lead must be at least No.  6 AWG copper wire.

b. 
Install a ground rod and wire for each trailer-generator.  (Refer to TM 5-6115-594-14&P, Operator and Organizational Maintenance Manual, Generator Set PU-406B/M).  Install ground rod and wire for truck-shelter.  To provide equipment current ground for truck, attack ground rod and wire to any one ground lug El or E2 located on the PRIME POWER panel, E3 located on the MCS connector panel, or E4 located on the shelter entry panel (Figure 3-5).
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Figure 3-5.  Ground Rod and Wire Installation.


3-15
IT0696

4.  
Uncover environmental control unit (ECU) and shelter vents.

a.  
Uncover ECU (Figure 3-6).
WARNING
ECU CANVAS COVER ACCESS HAZARD

Personnel must use extreme care, especially during wet or icy conditions, to avoid falling from truck while opening or closing ECU cover.  Failure to observe this warning can result in serious injury to personnel.

(1) 
One team member climbs into truck bed from passenger side of shelter.

(2) 
Another team member climbs the ladder on the drivers side.

(3) 
Both team members unfasten the ECU cover, roll it up, then fasten it to the top of the ECU.

(4) 
Descend from truck bed.

NOTE: 
ECU cover is kept in place with straps.
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Figure 3-6.  Environmental Control Unit.
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b.  
Uncover shelter vents.

(1) 
If step ladder is not by shelter, obtain step ladder from support truck.

(2) 
Carry ladder over to truck on which shelter is mounted.  Move ladder next to roadside equipment air intake vent (Figure 3-7).

(3) 
Climb ladder.  Rotate intake vent dust cover locking knob one quarter turn, in either direction, to remove dust cover from vent.  Dust cover hands on a lanyard from the bottom of vent.  Descend from and close ladder.

(4) 
Move ladder next to roadside equipment air exhaust vents, open ladder, and open vents.

(5) 
Rotate exhaust vent dust cover locking knobs CCW one quarter turn, to open vents.  Dust covers are hinged at bottom of vents.  Descend from and close ladder.

[image: image14.png]



Figure 3-7.  Roadside equipment air intake vent.
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(6) 
Move ladder next to curbside equipment air intake vent Figure 3-8).

(7) 
Climb ladder.  Rotate intake vent dust cover locking knob CCW one quarter turn, to remove vent.  Dust cover hangs on a lanyard at bottom of vent.  Descend from and close ladder.

(8) 
Move ladder next to curbside computer equipment air intake and exhaust vents.  Open ladder.

(9) 
Climb ladder.  Turn computer air intake and exhaust vent dust cover locking knobs counter clockwise.  Pull dust covers open.

(10) 
Rotate exhaust dust vent cover locking knob CCW to open vent.

(11) 
Stow step ladder in support truck.
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Figure 3-8.  Curbside equipment air intake vent.
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PART C:  GENERATOR POWER FOR THE GSM

1.  
Since we have discussed the main components of the GSM, we need to discuss its power source, the MJQ-10A/PU-406 generator and power system.  In order to successfully operate the GSM you must be knowledgeable with the controls and indicators, set up, start/stop procedures, and PMCS of the generator set.

a.  
Physical description of the generator.

(1) 
The power unit is a fully enclosed, self contained trailer mounted unit.

(2) 
It is equipped with controls, instruments and accessories necessary for operation as a single unit or in parallel with another unit of the same class and mode.

(3) 
The unit is equipped with engine oil pan heating elements and necessary connections for winterization kits.  The winterization kits allow operation in temperatures from -25' to -65°F.

b.  
Electrical description of the generator.

(1) 
The AC generator is an angle bearing, drip-proof, synchronous, brushless, three phase, fan cooled generator.

(2) 
Rated voltages are maintained by the excitation of the generator-exciter field by a static exciter.

(3) 
The cooling fan impels cooling air which enters the generator and passes over the windings.

(4) 
Safety devices are provided to protect the system from short circuits, overloads, under-voltage, under-frequency, reverse power, and over-voltages.

c.  
Power source.  The power source for the generator is a six cylinder, four cycle, fuel injected, liquid cooled diesel engine.

(1) 
The engine electrical system contains a cranking motor, two 12 volt batteries in series, a battery charging alternator with intense rectifier and voltage regulator.

(2) 
The engine is equipped with two electrical fuel pumps, two fuel filters, an oil filter, and an air cleaner.

(3) 
Cooling water is circulated through the engine by a water pump.

(4) 
Safety devices automatically stop the engine during conditions of high coolant temperature, low oil pressure, no fuel, over-speed, or over-voltage.
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d.  
Generator control.  The control cubicle for the generator is located on the top rear of the generator set (Figure 3-9).  The cubicle contains the controls and instruments for operating the engine and the generator.  The control panel is grounded to protect the operator.  There are three major sections to the control panel: engine section, generator section, and fault indicator area.

(1) 
The engine section contains switches for priming, starting and stopping the engine and meters for monitoring engine functions.

(2) 
The generator section of the panel contains meters for monitoring generator output, adjustment knobs for increasing or decreasing frequency or voltage.  It also contains a circuit breaker operations switch and a synchronizing light for operating the set as a single unit or in parallel with other units.

(3) 
The third section is a fault indicator area that provides warning and failure information.

e.  
Generator governor.  The PU 406B/M contains a mechanical governing system that provides the controls and load response necessary for efficient operation either as a single unit or in parallel with other units.  The engine RPM and generator frequency are controlled by the mechanical governor which is an integral part of the fuel injection pump.  Adjustments of the RPM and frequency are accomplished by the use of a manual speed control knob which permits rapid frequency adjustments.

2.  
Field operation.  Before operating the generator there is a "before operation" checkout procedure you must do.  Following are the steps included in this procedure.  Refer to Figure 3-10 for location of the systems components as you follow the steps.

(a) 
Check the generator rating plate for positive identification.

(b) 
Make a complete visual inspection.

(c) 
Inspect the battery for damage.

(d) 
Check the control panel for damage.

(e) 
Inspect the generator vent grill for damage.

(f) 
Open the generator compartment access door and check each component for signs of damage and corrosion.

(g) 
Check the engine and its components for damage.

(h) 
Check the engine air cleaner assembly and exhaust opening for obstruction.

(i) 
Check the V-belts for proper adjustment.
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Figure 3-9.  Generator Control Cubicle.
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Figure 3-10.  Engine Generator Set, Right Front.
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Figure 3-11.  Engine Generator Set, Left Rear.
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(j) 
Make a thorough visual inspection for loose or missing hardware or damaged or missing parts.

(k) 
Check all fuel and hydraulic hoses for loose connections.  Tighten any that are loose.

(I) 
Check all wiring harnesses for loose connection and terminals.  Tighten any found loose.

3.  
Servicing the generator.

a.  
Batteries: Fill the battery with electrolyte, connect battery cables, apply an approved corrosion preventive compound to battery post or cable terminals if required.  After 30 minutes, check electrolyte level.  Add electrolyte as required.

WARNING
Battery electrolyte contains sulfuric acid which can cause burns.  Always dilute electrolyte with water.  Never pour electrolyte into water because high temperatures will be generated and spattering of the liquid may result.  If electrolyte come in contact with skin or clothing, rinse immediately with water.

NOTES: 
Batteries are shipped dry charged.  Electrolyte must be requisitioned separately.

If generator set is not to be operated within 12 hours, batteries may be charged.

b.  
Cooling system: Gain access to the radiator, remove the radiator cap and fill the cooling system with coolant as specified in table 2-1 of TM5-6115-465-12.

NOTE: 
After initial engine start, check the coolant level when the engine has attained normal operating temperature.  Add coolant if necessary.

c.  
Fuel system: Check to see that the fuel tank drain valve is closed and the cap is installed.  Remove the fuel tank filler cap, fill the tank with fuel and replace the fuel tank filler cap.

WARNING

When filling the fuel tank, maintain metal-to-metal contact between the fuel tank filler neck and the fuel nozzle to prevent sparks from static electricity.  There will be no smoking or open flames in the vicinity of the fueling operation.

CAUTION

JP-4 fuel is considered an emergency fuel only.
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d.  Lubrication system: Check to see that the drain plug is installed in the engine crankcase drain tube and close valve (refer to Lubrication Order -Figure 3-1, TM5-6115-465-12).  Fill the crankcase to the proper level with oil.  Never fill the crankcase above the FULL mark on the dipstick.  Do not allow the oil level to fall below the ADD mark on the dipstick.  Service the oil filter element each time the crankcase oil is changed.  Keep the dipstick firmly seated on the adapter tube at all times.  Keep the crankcase breather tube open at all times to prevent pressure build-up in the engine crankcase which could cause oil leaks.  Perform the PMCS listed in Table 3-1 TM5-6115-465-12.

CAUTION

The dipstick is marked to indicate that the crankcase oil level may be checked and oil added while the engine is running or stopped.  Always make sure the correct side of the dipstick is checked.  When checking oil with the engine running, remove the filler cap.

4.  
Installation instruction.

a.  
General instructions: The generator installation site should be as level as possible and should provide adequate ventilation to prevent cooling air from recirculating.

(1) 
The site must be within 20 feet of the generator to be connected in parallel and with 25 feet of any auxiliary fuel supply.  The generators control cubicle may be removed as a unit and installed up to 500 feet from the remainder of the generator.

(2) 
A special harness described in TM5-6115-465-12 will allow the generator to be started, operated and monitored from the remotely installed control cubic.

b.  
Grounding instructions: The generator may be grounded to an underground metallic water system, a driven metal rod or a buried metal plate.

(1) 
A ground rod must have a minimum diameter of 5/8 inch if solid or 3/4 inch if pipe and must be driven to a minimum depth of 8 feet.  A ground plate must have a minimum area of 9 square feet and be buried to a minimum depth of 4 feet.  The ground lead must be at last No.  6 AWG copper wire.

(2) 
If a ground rod is used, connect the generator to the ground rod as follows:

(a) 
Insert ground cable into slot in ground stud and tighten nut, connect coupling to ground rod and install driving stud.  Make sure the driving stud sits on the ground rod.  Drive the ground rod into ground until coupling is just above surface.
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(b) 
Remove driving stud and install another section of ground rod, making sure that it sits on the first section.  Install another coupling and driving stud.  Drive the ground rod down until the new coupling is just above the ground surface.  Use a minimum of 3 sections of 3 foot length ground rod.

(c) 
Add additional sections until ground rod has been driven sufficiently deep to provide effective ground.

(d) 
Remove driving stud and top coupling.  Connect clamp and ground cable to ground rod and securely tighten screw.

WARNING

Do not operate the generator until it has been connected to a suitable ground.  Serious injury or death by electrocution can result from operating an ungrounded generator.

c.  
Load connection.

(1) 
Open the left access door to the generator compartment, insert load leads through the plate and sleeve assembly located to the left of generator air intake.  A 208 or 416 VAC three phase load may be connected between terminals marked L1, L2, L3, and LO.  Phase rotation for three phase load is L1, L2, and L3.

WARNING

Lethal voltages are present at the load connection board of the generator during operation.  Do not attempt to connect or disconnect load leads while the generator is operating.  Do not attempt to connect or disconnect load leads with the generator shut down and the load connected to another power source, or while the generator is parallel to another that is operating.

NOTE: 
The load terminal will accommodate 2-wire single phase and 4-wire three phase loads.  One or more single phase loads can be served alone or in combination with 3 phase loads; but the load on any one phase must not exceed 100% of the current rating of that phase.

(2) 
After load connection, check to see that reconnection board is set for proper voltage (refer to TM 5-6115-465-12, for settings).
IT0696
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d.  
Connection for parallel operation.

(1) 
Identify the units to be paralleled as Unit No.  1, Unit No. 2, and Unit No.  3.  (If the generators are to share a load greater than the KV rating of a single unit connect the load terminal boards as shown in TM5-6115-465-12) (2) Situations that require continuous power will be supplied to the load.  It is necessary that the load terminal boards of parallel generators be connected as shown in TM5-6115-465-12.  This arrangement allows transfer of the load from one generator to the other without interrupting power to the load.

WARNINGS

Do not attempt to connect paralleling leads while either or both of the units to be paralleled are operating.  Make sure that there is no input to the load from another source.  Failure to observe the warning may result in death by electrocution.

NOTE: 
Paralleling the MEP-005A generator requires that the shorting plugs be installed on all generators.

5.  
Operation:

a.  
Before the operation checks and setup there are things which you should do.

(1) 
Inspect the following on the generator right front (Figure 3-10): Shutter assembly, radiator and grille, v-belt, battery charging alternator, water pump and fan, air cleaner, fuel level, fuel filters, day tank assembly, engine oil level, and oil filters.

(2) 
Check batteries.

(3) 
Inspect fault indicator panel.

(4) 
Inspect control panel.

(5) 
Check ground connection.

(6) 
Check for matching arrow at the 120/208 label on the voltage reconnection board(Figure 3-12) and the frequency select switch is in the correct position.
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Figure 3-12.  Voltage Reconnection Board.
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Refer to Figure 3-13 for steps (7) thru (14).
(7) 
If an auxiliary supply is used, position the fuel selector valve handle in the AUXILIARY position.  If the generator tank is to be used, position the handle in the SET TANK position.

(8) 
Close all access doors with the exception of the generator air vent and the control cubicle.  Lock the generator set air inlet doors in the open position.

(9) 
Ensure the DC circuit breaker is in the closed position.

(10) 
If the generator fuel tank is being used, place the START-RUN-STOP switch in the RUN position and the BATTLE SHORT switch in the ON position.  Check the fuel level gauge for sufficient fuel indication.

NOTE: 
On the PU406B/M generator, if low on oil, pressure indicator will illuminate.

(11) 
Leave the START-RUN-STOP switch in the RUN position and the BATTLE SHORT switch in the ON position for a sufficient length of time to ensure the day tank assembly contains enough fuel for starting.

(12) 
Place the BATTLE SHORT switch in the OFF position.

(13) 
Depress the fault location indicator, TEST OR RESET switch and check that all fault location indicator lights illuminate.

(14) 
On the PU406B/M generator, push the manual speed control approximately half way in.
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Figure 3-13.  Generator Set Controls and Indicators.

1.
Panel illumination light
20.
DC circuit breaker
2.
Air cleaner condition indicator
21.
Manual speed control

3.
Frequency meter
22.
Battle short switch

4.
Kilowatt meter
23.
Battle short indicator

5.
Volts-amps transfer switch
24.
Voltage adjust rheostat

6.
AC ammeter
25.
Synchronizing lights

7.
AC voltmeter
26.
Operations switch

8.
Low oil pressure indicator
27.
Voltage sensing switch

9.
Coolant high temperature
28.
Panel light switch


indicator

10.
Overspeed indicator
29.
Frequency adjust rheostat

11.
No fuel indicator
30.
Circuit breaker switch

12.
Short circuit indicator
31.
Circuit breaker indicator

13.
Overload indicator
32.
Start-run-stop switch

14.
Under voltage indicator
33.
Engine primer switch

15.
Under frequency indicator
34.
Running time meter

16.
Reverse power indicator
35.
Battery charge ammeter

17.
Over voltage indicator
36.
Fuel level gauge

18.
Fault location indicator fuse
37.
Oil pressure gauge

19.
Test or reset switch
38.
Coolant temperature gauge
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b.  
Starting the generator under normal conditions (Figure 3-14 thru Figure 3-16).

(1) 
Hold the START-RUN-STOP switch in the start position until the engine oil pressure gauge indicates oil pressure and voltmeter indicates voltage.

(2) 
Release the START-RUN-STOP switch to the RUN position.

(3) 
If the ambient temperature is below 50 degrees Fahrenheit (10 degrees Centigrade), use of the start aid assembly as listed below may be required.

(a) 
Crank the generator engine.

(b) 
Inject a "shot" of ether into the air cleaner assembly by placing the engine primer switch in the ON position, then releasing.

(c) 
If the engine fails to start within 15 seconds, release the START-RUN-STOP switch and allow the cranking motor to cool at least three minutes.  Repeat steps 1 and 2.

(4) 
Place the VOLT-AMP transfer switch in the desired operating position.

(5) 
Rotate the VOLTAGE ADJUST rheostat until the desired voltage is indicated on the AC voltmeter.

(6) 
Adjust the FREQUENCY ADJUST rheostat to the desired value as indicated on the frequency meter.

(7)
Hold the circuit breaker switch in the closed position until the circuit breaker indicator illuminates.

(8) 
Observe all engine and generator instruments for normal readings.

CAUTION

If any of the fault indicator lights illuminate during this sequence, stop the generator (refer to TM5-6115-465-12 para.  2-11 for procedure) and correct the indicated fault before proceeding with the operation.

(9) 
To transfer power to the GSM: Hold J3 or J4 PWR and initiate switch on the Control Monitor Panel (Figure 3-17) in the closed position (the switch you choose is dependent upon which generator is the primary generator in the parallel configuration).  This will cause the J3 or J4 power indicator (depending on which switch you depressed) to illuminate and remain that way for five minutes.  After the PWR initiate switch has been closed and the light comes on, observe all engine and generator instruments again for normal readings.
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Figure 3-14.  Starting the Generator Set-1.

WARNING

Never Attempt to start the generator set if it is not properly grounded.  Failure to observe this warning may result in serious injury or death by electrocution.
CAUTION

Do not crank the engine in excess of 15 seconds.  Allow the starter assembly to cool at least 15 seconds between cranking.

STEP 1.  Hold the start-run-stop switch in the start position until the engine oil pressure gauge indicators oil pressure, and voltmeter indicates voltage.

STEP 2.  Release the start-run-stop switch to the run position.

STEP 3.  If the ambient temperature is below 50°F (10°), use of the start aid assembly as follows may be required.

(a) 
Crank the generator set engine.

(b) 
Inject a "SHOT" of ether into the air cleaner assembly by replacing the engine primer switch in the on position, and then releasing.
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Figure 3-15.  Set-2.

CAUTION

If the engine fails to start after injecting three "SHOTS" of ether, cease operation and notify maintenance personnel.

(c) 
If the engine fails to start within 15 seconds, release the start-run-stop switch and allow the cranking most to cool at least three minutes.  Repeat steps (a) and (b).

STEP 4.  Place the volts-amps transfer switch in the desired operating position.

STEP 5.  Rotate the voltage adjust rheostat until the desired voltage is indicated on the AC voltmeter.

STEP 6.  Adjust frequency to the desired value as indicated on the frequency meter.

NOTE:  
On tactical precise generator sets, frequency is adjusted with the frequency adjust rheostat, on tactical utility generator sets, frequency is adjusted with the manual speed control.
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Figure 3-16.  Set-3.

CAUTION
If any of the indicator lights illuminate, stop the generator set and correct the indicated fault before proceeding with operations.

STEP 7.  Hold the circuit breaker switch in the close position until the circuit breaker indicator illuminates.

STEP 8.  Observe all engine and generator instruments for normal readings.
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Figure 3-17.  Control Monitor.
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c.  
Stopping the generator (Figure 3-18).
(1) 
Place the circuit breaker switch in the OPEN position.

(2) 
Allow the generator to operate approximately three minutes with no load applied.

(3) 
Place the START-RUN-STOP switch in the STOP position.
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Figure 3-18.  Generator Stop Procedure.
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d.  
Perform the after operation checks (refer to TM 5-6115-465-12 Table 3-1).
(1) 
Check fuel level.

(2) 
Inspect the fuel filters.

(3) 
Inspect the day tank assembly.

(4) 
Check the engine oil and oil filters.

6.  
Paralleling two generators.  Field operations will require two PU406B/M generators.  There are several situations that require two generators.  In cold weather operation, more power is required than a single generator can produce.  When the primary generator must be shut down for maintenance, the second must be paralleled to the load so operations are not interrupted.

a.  Indicators.  There are two synchronization lights on the control panel of the number 2 generator (Figure 3-19).  The lamps (lights) are physically wired across the main contactor of each generator.  When the contactor is closed, the lamps are bypassed and do not light.  When the contactor is open, the lamps are the only path for current.  The contactor is to be closed only when the two lamps are dark.

b.  
The manual throttle is the control that is manipulated to achieve the lamp out condition.  A total dark condition will never be achieved.  A slowly changing lamp-on/lamp-off condition can be achieved.  This is accomplished by adjusting the throttle control which varies the length of time of the lamp-on/lamp-off cycle.  A single point will be found on the throttle vernier control that gives the longest time between lamp on and lamp off.  That point is identified through trial and error.  Turning the vernier counterclockwise will cause the lamp cycle to increase.  Turning it clockwise will cause the cycle to decrease to a point then start to increase again as the clockwise rotation continues.

NOTE: 
At some point the longest lamp cycle time will be located by increasing or decreasing the engine RPM while adjusting the vernier.  During the lamp-off time (in the middle of the off time) the contactor should be closed.
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Figure 3-19.  Generator Synchronizing Lights.
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c.  
Locking the generators in synchronization.  Because a motor is a generator and a generator is a motor, this fact can be used to synchronize the systems (Figure 3-20).

(1) 
Assume that the engine of generator number two has a single drop of water in its fuel line.  When the water is injected onto a cylinder it will cause the cylinder to misfire.  The loss of energy will tend to slow the engine RPM and cause the phase relationship between generator number 1 and 2 to be lost.

(2) 
At the instant generator number 2 begins to lose phase lock, current from generator number 1 will flow into the failing generator (generator 2) and force it to behave as a motor.  The energy that was lost from the misfiring cylinder was replaced by generator number 1.  The shafts of the two generators are locked together by electromagnetic force and can not be separated, except by opening the contactors between them.
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Figure 3-20.  Generator Synchronization.
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d.  
Procedures: Equipment for paralleling (Figure 3-21).

(1) 
One generator with paralleling distribution box.

(2) 
One unmodified generator.

(3) 
Two 25-foot generator-to-distribution box pigtailed cables.

(4) 
One primary power cable for each shelter.

(5) 
Paralleling cable for MJQ-10A/PU406B/M.

(6) 
Paralleling distribution box is composed to two male connectors, two female connectors, bus bars for each phase and neutral (four in all) and two three-pole circuit breakers.  The male connectors are the output power connectors.  There is a relationship between the circuit breakers and the male connectors.

(a) 
Primary number 1 generator is on line cabled to J3.  CB1 is closed and CB2 is open, in this situation J4 is cold, J1 and J2 are hot.

(b) 
Primary number 1 generator is on line and cabled to J3.  CB1 and CB2 are open, in this situation J1, J2 and J4 are cold.  Primary number 1 generator is on-line and cabled to J3.  CB1 and CB2 are closed, under these circumstances J1, J2 and J4 are hot.  Secondary number 2 generator is on-line and cabled to J4.  CB1 is open and CB2 is closed.  In this situation J3 is cold, J1 and J2 are hot.  Secondary number 2 generator is on-line and cabled to J4.  CB1 and CB2 are open.  In this situation J1, J2 and J3 are cold.  Secondary number 2 generator is on-line and cabled to J4.  CB1 and CB2 are closed.  In this situation J1, J2, and J3 are hot.

7.  
PU-406 Fueling information: During extended field operations you, as a GSM crew member, will be required to refuel the PU-406 generator sets.  There are several different methods of providing fuel to the diesel engine which drives the generator.  The fuel system of the PU-406 is somewhat more complex than the systems you are most familiar with (your automobile).  You will be required to make SAFE expedient decisions about the refueling procedures to use under many different situations.  If you are to make proper decisions you will need to have knowledge of the fuel system elements and the function of those elements.
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Figure 3-21.  Equipment for Paralleling.
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PART D:  LEVELING SYSTEM
1.  
A leveling system is provided for on the GSM for two major reasons.

a.  
Human factors and engineers have determined that a level floor prevents human fatigue.

b.  
The most important reason is that leveling the truck relieves stress in the mast.  When the truck is level the mast only has normal compression loading; however when the truck is not level shear loads are developed at points where the mast is attached to the shelter increasing the mechanical fatigue on the mast mounting points.  Elimination of shear loading helps the mast better withstand wind loading and reduces the need for guying the mast.

2. 
 Leveling system components (Figure 3-22).

a.  
The truck leveling system is composed of jack screws located at each corner of the truck.  Each jack screw is operated by an 8 to 1 gear box which provides the mechanical advantage required to lift the truck corners.  Each jack screw rests on a stabilizing pad that is required for support in all terrain.

b. 
 Each jack screw and gear box is attached to a jack stand.  The jack stands pivot on support beams which are bolted to the truck's main frame.  The pivoting action is controlled by steel cables and winches on the front jack assembly and a gear box on the rear jack assembly.  The rear jack assemblies are retracted into the support beams by pushing them in after they are raised to the horizontal position.
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Figure 3-22.  Leveling System Components.
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3.  
Set-up and leveling operation.

a.  
The GSM truck must be parked in the desired location before the truck can be leveled.  The generator placement is the first step in system deployment.  The shelter's power cable is only 169 feet long; therefore, the generator must be placed less than 169 feet from the desired shelter location.

b.  
Drive the truck to the desired operating location and try to establish a near level condition.

NOTE: 
Before attempting to use the leveling system, set the emergency brakes on the truck.

c.  
After the truck is positioned in the desired location, the leveling system accessories must be removed from their mounting position on the curbside front of the shelter (Figure 3-23).

(1) 
First remove all four stabilizing pads from their mounting positions and hand them to the ground crew.

NOTE: 
Do not throw the pads down to avoid injuring someone on the ground.

(2) 
Second remove all eight struts from their mounting positions and hand them to the ground crew.

d.  
Place the stabilizing pads at each jack screw position.  Place one medium and one short strut at each jack screw position.

e.  
Preparing the front jack assembly for operation (Figure 3-26).

(1) 
On the front jack assembly release tension from the stow pin by tightening the cable tension with the lowering winch.  Remove the storage pin and lower the jack assembly into the deployed position with the winch.

(2) 
Attach the stabilizing pad to the screw assembly by raising the pad onto the mounting ball and rotating the pad 90 degrees until the pad is locked to the jack screw assembly.

(3) 
Attach the removable struts between the front jack assembly and the truck frame with the quick disconnect pins that are attached to each strut.

(4) 
Repeat steps 1 thru 3 for the other front jack assembly.

(5) The front jack's assemblies are now ready for operation.

 NOTE: Before the leveling operation can begin, the jack screws must be extended until their stabilizing pads are touching the ground.
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Figure 3-23.  Leveling Pad System Storage.
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Figure 3-24.  Rear Jack Assembly.
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f.  
The leveling operation is performed using the level indicator mounted on the rear of the shelter as a reference (Figure 3-25).

(1) 
The shelter is leveled by adjusting the two jack screws located on the lower side of the shelter (Figure 3-26).  For example: If the shelter is located on sloping ground the lowest jack screw has priority of adjustment.

WARNING:  
Never try to level the system by adjusting only one jack screw.  This could cause damage to the vehicles frame.

(2) 
The shelter is level when the bubble is centered inside the black ring on the level indicator.

(3) 
When the indicator shows the truck is level, store the tools back in the tool box.

[image: image32.png]



Figure 3-25.  Level Indicator
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Figure 3-26.  Front Jack Assembly
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4.  
Preparing the truck for movement is performed in a reverse manner of the leveling procedure(Figure 3-27).

a.  
Raise the jack screws located on the highest ground first.  After the jack screws are fully raised, release the stabilizing pads by turning 90 degrees until the pads drop to the ground.

b.  
Remove all the struts from each jack assembly and store the struts and pads on the mounting points on the front of the shelter.

c.  
Raise the front jack assemblies to the storage position with the cable winch and replace the storage lock pin.  Release the cable tension with the winch.

d.  
Raise the rear jack assemblies to the horizontal position and push the jack assemblies into their storage carrier.  Replace the storage pin.

e.  
Store the tools back in the tool box.  The truck is now ready for movement.
PART E:  INTERCABLING

WARNING
HIGH VOLTAGE HAZARD

High voltage alternating current, capable of causing DEATH or contact, is used in the operation of this equipment.  Learn the areas in each piece of equipment containing hazardous voltages.  Be careful to avoid body contact with high voltage points while equipment is powered up.  Potentials as low as 50 volts can cause DEATH under certain conditions.

Whenever possible, shut off all power supplies and discharge points of high voltage potential before beginning maintenance on the equipment.  Stay alert when working around 208/120 volts AC power.

Never work on electronic equipment unless there is another person nearby who is familiar with the operation and hazards of electrical equipment and is competent in administering first aid.

Be sure all ground rods and electrical cables for the trailer-generator(s) and shelter(s) are properly installed before either generator is started.  Never connect or disconnect a trailer-generator power cable with generator running.

Serious injury or DEATH may occur if generators are not grounded and if emplacement, intercabling, and power up procedures are not strictly followed.
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Figure 3-27.  Front and Rear Leveling Systems.
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1.  
Trailer-Generator to Trailer-Generator (Figure 3-28).
a.  
Remove 25-foot (7.62-meter) cable from storage case in support truck.

b.  
Open roadside rear access door on trailer-generator that is not equipped with control monitor.

c.  
Remove six 7/16-inch hex bolts and washers securing cover plate over load terminal board.

d.  
Remove 1/2-inch hex nut attached to ground stud on inside of roadside rear wall, below load terminal board.

e.  
Push end of 25-foot (7.625-meter) cable through cinch bag attached to hole on rear wall of trailer-generator.  Pull cinch bag out of wall to cover cable entrance to generator.  Tie string of cinch bag to keep dirt from entering hole.

f.  
Install cable retaining clamp snugly against cinch bag retaining nut and secure in place with four 3/16-inch Allen bolts and 7/16-inch hex nuts.

g.  
Place green-labeled ground wire of 25-foot (7.625-meter) cable over ground stud on inside of roadside rear wall.

h.  
Secure ground wire to ground stud using 1/2-inch hex nut.

i.  
Push wire labeled L1 into hole of binding post labeled Lt.  Push wire labeled L2 into hole of binding post labeled L2.  Push wire labeled L3 into hole of binding post labeled L3.  Push wire labeled LO into hole of binding post labeled LO.

IT0696
3-52
[image: image35.png]LOAD CABLE
TERMINAL  gINDING  RETAINING
B0ARD POST CLAMP

25 FOOT
(76 METER)
E

FEED-THROUGH
AND CINCH BAG

’_ CONTROL
' | MONITOR
P d ’ﬂ‘





Figure 3-28.  Trailer-Generator to Trailer-Generator.
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j.  
Using the nylon wrench tethered inside the generator, secure wires L1, L2, L3, and L0 to their binding posts by tightening the nuts on the binding posts.

k.  
Secure cover plate over load terminal board with six 7/16-inch hex bolts and washers.

I.  
Close roadside rear access door on trailer-generator that is not equipped with control monitor.

m.  
Remove protective cap from cable connector.  Remove protective cap from J4 on control monitor.  Install 25-foot (7.62-meter) cable on J4 of control monitor mounted on fender of primary generator.

NOTE: 
If the 10-foot (3.04-meter) cable is not already installed between load terminal board of primary generator and J3 of control monitor, follow same procedure as for 25-foot (7.62-meter) cable.

2.  
Trailer-Generator to Truck-Shelter (Figure 3-29).

(1) 
Unreel power cable from primary trailer-generator cable reel and haul it to shelter.

NOTE: 
A ladder is available in the support truck in the event personnel cannot reach connection points.

(2) 
Remove protective caps from power cable connector and PRIME POWER J1 connector and PRIME POWER J1 connector located in lower rear corner of shelter roadside panel.

(3) 
Connect power cable connector into prime power connector, J1.

(4) 
Connect other end of power cable into control monitor J1 connector.
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Figure 3-29.  Trailer-Generator to Truck-Shelter.
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3.  
Fieldphone Wirelines (Figure 3-30).
NOTE: 
Wireline binding posts for the fieldphones inside the shelter are on the front of the roadside wall of the shelter.

NOTE: 
Three pairs of binding posts are available.  The HS-1 pair connects to the fieldphone in the mid rack.  The HS-2 pair connects to the fieldphone in the map storage rack.  The HS-3 pair connects to the fieldphone in the storage locker in the shelter.

(1) 
Press FIELDPHONE WIRELINE PANEL binding post inward.

(2) 
Insert insulation-stripped wires of wireline pair into an HS-1, HS-2, or HS-3 binding post.

(3) 
Release binding post.  Ensure that wire remains secure.

(4) 
Repeat steps 2 and 3 for other wire of wireline pair.

NOTE: 
The wires of the external wireline pair are not polarized.  They can be connected to either binding post of the HS-1, HS-2, or HS-3 binding post pair.
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Figure 3-30.  Fieldphone Wirelines.
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PART F:  POWER UP

NOTE:  
During normal operation, the backup trailer generator is used to power the shelters.  The primary trailer-generator is used to power the shelter(s) during refueling of the backup trailer-generator.
WARNING
HIGH VOLTAGE HAZARD

High voltage alternating current, capable of causing DEATH on contact, is used in the operation this equipment.  Learn the areas of each piece of equipment containing hazardous voltages.  Be careful to avoid body contact with high voltage points while equipment is powered up.  Voltages as low as 50 volts can cause DEATH.

When possible, set all power supplies to off before beginning maintenance on the equipment.  Stay alert when working around 208/120 volts AC power.

Never work on electrical equipment unless there is another person nearby who is familiar with the operation and hazards of electrical equipment and is competent in administering first aid.

Be sure all ground rods and electrical cables for the trailer-generator(s) and shelter(s) are properly installed before either generator is started.  Never disconnect a trailer-generator power cable with generator running.  Serious injury or DEATH may occur if generators are not grounded and if emplacement intercabling, and power up procedures are not strictly followed.
WARNING
TRAILER-GENERATOR REFUELING HAZARD

A fire hazard exists when refueling a trailer-generator that is running.  Both the primary and backup trailer-generators must be off and commercial power removed before refueling the trailer-generator with the control monitor mounted on it.  Failure to do so could result in serious injury or DEATH or equipment damage.
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1.  
Primary Generator (Figure 3-31).

a.  
Perform primary generator preoperational checks, then start diesel engine.

b.  
On primary generator control panel, adjust voltage and frequency to 208V AC, 50/60 Hz.  Observe meters on generator control panel.

c.  
On primary generator control panel, hold CKT BRK in CLOSE position until CKT BRK indicator lights.

d.  
On control monitor, momentarily set J3 PWR INITIATOR switch to INITIATE.  The J3 PRESS-TO-TEST indicator will light for 5 minutes then go out.

NOTE: 
Proper operating voltage and frequency values need to be set to ensure proper shelter operation.  Failure to observe this caution could result in interrupted GSM operation.

2.  
Paralleling Procedure (Figure 3-32).

a.  
Perform backup trailer-generator preoperational checks, then start diesel engine.

CAUTION
GENERATOR OPERATION

Ensure that CKT BRK switch on backup trailer-generator control panel is set to OPEN before attempting to reinitialize J4.

NOTE 
Paralleling procedures must be completed within 5 minutes of the time J3 and J4 indicators light, or J3 and J4 must be reinitialized.

b.  
On control monitor, momentarily set J3 and J4 PWR INITIATOR switches to INITIATE.  The J3 and J4 indicator will light for 5 minutes, then go off.

c.  
On backup trailer-generator control panel, set PARALLEL OPERATION/SINGLE UNIT OPERATION switch to PARALLEL OPERATION.

d.  
Power up primary trailer-generator (para.  4-8a) if not already running.

e.  
On backup trailer-generator control panel, adjust voltage and frequency same as primary generator.  Observe meters on backup generator control panel.

f.  
Adjust synchronization at backup trailer-generator according to instructions on generator panel access door.

g.  
When SYNCHRONIZING LIGHTS go out, set CKT BRK on backup trailer-generator control panel to CLOSE.
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Figure 3-31.  Primary Generator.
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Figure 3-32.  Paralleling.
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h.  
Adjust voltage output control on backup trailer-generator until power is shared equally by both trailer-generator (as indicated by the voltage/current meters on the trailer-generator control panels).

i.  
After synchronization has been completed, disconnect primary trailer-generator by setting CKT BRK on primary trailer-generator panel to OPEN.

NOTE: 
Paralleling procedures must be conducted each time power is switched from primary to backup trailer-generator or from backup to primary trailer-generator.

j.  
Power down primary generator.

3.  
Air Compressor.  (Figure 3-33).
CAUTION

VRC-46 TRANSCEIVER DAMAGE HAZARD

Make sure all three RT-524 transceivers POWER switches are set to OFF prior to setting MAIN circuit breaker on POWER DISTRIBUTION CONTROL panel to ON.

NOTE: 
Power will be applied to the shelter for five minutes after the control monitor PWR INITIATOR switch is set to INITIATE.  To provide continuous power to the shelter, set the MAIN circuit breaker to ON within five minutes of setting PWR INITIATOR switch to INITIATE.

NOTE: 
The code for the combination lock on the shelter door must be obtained from the security manager before leaving base of operations.

a.  
Enter shelter.  On primary circuit breaker panel, set MAIN circuit breaker to ON and observe three green AC phase indicators at bottom of power entry vault; they should be lit.

b.  
On POWER DISTRIBUTION CONTROL panel, set all circuit breakers OFF.  Leave these circuit breakers set to OFF.

c.  
Make sure air compressor POWER ON/OFF switch is set to OFF.

d.  
On primary circuit breaker panel, set CONTROL and AIR COMPRESSOR circuit breakers to OFF and then ON.

e.  
On power control panel, hold MAIN POWER ON/OFF switch to ON until MAIN POWER 50 Hz or 670 Hz green indicator lights and until MAIN POWER, FAULT, VOLT/FREQ red indicator is no longer lit.

f.  
On power control panel, press ALARM RESET switch when audible alarm is heard.
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Figure 3-33.  Air Compressor.
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PART G:  PNEUMATIC MAST AND ANTENNA INSTALLATION

1.  
In order to properly install the GSM you must be knowledgeable of the correct procedures to perform all the functions necessary to install the UHF antenna and extend the pneumatic mast.

2.  
The operation you are about to read will expose you to a number of dangerous conditions.  For example: falling from the shelter roof, having tools fall on you if you are on the ground, injury to your hands or feet because of heavy moving objects, and the danger of injury from RF radiation.  Due to these dangers there are many precautions which you need to follow in Table 3-1.

Table 3-1.  Precautions.

[image: image41.png]Never permit more than 2 people on the roof of the sheiter at anytime.
Do not carry nonessential objects while working on the shelter roof.
Keep hands and feet away from moving parts.
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Keep RF INHIBIT switch in the RF-OFF position while worklng on the
shelter roof.

While on the roof, be alert of the dangers of darkness, frost, ice,
snow, extremes in temperature, rain, wind, and lightning.





3.  
Preparation for Mast Erection.

a.  
Weight/extension/antenna installation UPD-7.

(1) 
Set the RF INHIBIT switch to RF-OFF.

(2) 
Roof team will disengage the carriage release ball lock pins.  Open mast pivot pin locking lever (Figure 3-34).

(3) 
Roll carriage/mast assembly backwards until it locks into first position.  Ensure the mast pivot pin locking levers are locked (push their handles toward the rear of the shelter).

(4) 
Open the UHF antenna storage case and remove the AN/UPD-7 weight assembly from the storage case.
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Figure 3-34.  Pneumatic Mast Operation.
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(5) 
Align the guide pins of the weight assembly into the mast mount (Figure 3-35).

(6) 
Rotate the AN/UPD-7 weight assembly clockwise until the assembly locks into place.

(7) 
Cast the two antenna pedestal clamps on the mast mount to fasten the AN/UPD-7 weight assembly to the mast.

(8) 
Pull each guide forward to the top of the mast until it is released.  Then pull the guide to a 90 degree angle away from the mast.

(9) 
Disengage the mast safety restraint quick release pin and swing the safety restraint far back against the bottom section of the mast.
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Figure 3-35.  UPD-7 Antenna Installation.
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(10) 
Disengage the mast lock quick release pins.

(11) 
Lift the mast high enough to engage support bar.  Swing the mast support bar upward and engage mast locking collar.  Secure bar to mast with support bar quick release pin.

NOTE: 
If guy rope shackles are a third of the way from the top of the mast section skip the next step (step 12).

Refer to Figure 3-36 and 3-37 for steps 12 thru 18.

(12) 
Remove cotter pins securing shackle pins to guy collars on second from the top of the mast section.  Remove shackle pins and shackle.  Install shackles using new cotter pins on third form the top mast section.

(13) 
Remove the lightbar assembly form the transit case at the rear of the shelter roof.

(14) 
Slide the lightbar assembly onto the stationary plate of the mast.

(15) 
Secure the lightbar assembly by inserting the quick release pins.

(16) 
Remove the UHF antenna extension from the storage case.

(17) 
Orient the antenna extension assembly so the amplifier and filter connectors face downward when the mast is vertical.  Insert the extension assembly into the stationary plate and secure with the quick release pin.

(18)

CAUTION

CLUTCH LEVER OPERATING HAZARD

The clutch locking lever, secured by a quick release pin should never be tampered with during normal shelter operation.  If clutch lever should be opened 180 degrees.  Damage could occur to the coil spring in the cable reel.  The clutch locking lever is only opened during maintenance to remove /replace cables on cable reel.  (Figure 3-38).

(19) 
Remove quick release pin securing antenna cable to shelter wall.  Swing reel out to latched position.  Disconnect cable 1W2 from its storage fitting on antenna cable reel.  Spool cable off small reel, and hand to roof team.

(20) 
Thread cable 1W2 through mast section cable guides.  Attach cable 1W2 strain relief wire to strain relief ring.  Connect cable 1W2 to preamplifier output connector on bottom of extension assembly(Figure 3-39).
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Figure 3-36.  Antenna Assembly
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Figure 3-37.  UPD-7 Installation

IT0696
68
[image: image46.png]...
-

- -
-

f..nlsnuli mwm- ll.l‘. . m_V
i Sy s < \..h-u vv-v‘

~_, s - o~ ¥
sy,

OUICK RELEASE PIN
SECURING REEL
TO SHELTER




Figure 3-38.  Antenna Cable Reel.
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Figure 3-39.  UPD-7 Antenna Installation.
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4.  
Erection of the pneumatic mast.

WARNING
TAILGATE HAZARD

Caution must be taken while on the tailgate due to limited work space.  Clear tailgate area of personnel and equipment in preparation for mast pivot to vertical position.  Failure to observe this warning may result in serious injury and/or equipment damage.

WARNING
SHELTER ROOFTOP HAZARD

Caution must be taken while on rooftop due to limited work space.  Observe general safety precautions when working on the shelter roof.  Use gloves to protect hands.  Clean mud and snow off footwear before ascending ladder to roof.  Always use safety harness when on mast platform assembly.  Hang onto non-moving mast section during wet, windy, or icy weather.  Keep hands clear of the guy wire collars while mast sections are moving.  Watch out for falling objects when standing or walking around perimeter of shelter when crew members are on the roof.  Failure to observe these precautions could result in serious injury to personnel.

PRESSURIZED AIR HOSE HAZARD

Make sure air compressor power ON/OFF switch is set to OFF before disconnecting air compressor hose from transport fitting.  Failure to observe this warning could result in personnel injury.

a.  
Mast section (Figure 3-40 -Figure 3-42).

(1) 
Remove tools, equipment and debris from tailgate area that will be occupied by the mast when it is rotated to the vertical position.

(2) 
Ensure that the antenna cable wheel is in the latched (OUT) position before the mast is rotated to the vertical position.

(3) 
Open the air compressor control cover and make sure the POWER ON/OFF switch is set to OFF.

(4) 
Disconnect the flexible air hose from its fitting and move it away from the area that will be occupied by the mast when it is rotated to the vertical position.

(5) 
While one crew member steadies the mast, a second member pulls on the support bar quick release pin to release the mast from the cradle support bar.  Secure the support bar to retainer on assembly with quick release pin in retaining hole.

(6) 
One crew member should grasp the mast by its handle and rotate it to the vertical position.
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Figure 3-40.  Mast Erection.
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Figure 3-41.  Grounding.
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Figure 3-42.  Mast Operation.
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(7) 
Insert quick release pin into locks at the base of the mast.

(8) 
Connect air hose to the fitting on the mast.

(9) 
Ground mast at base by removing green grounding wire from bottom of storage bag and attach it to the ground lug at the base of the mast.

(10) 
Release antenna cable reel latch, then pivot cable reel against the mast and secure it with a quick release pin.  Pivot mast platform assembly, recessed in cradle assembly against the mast.

(11) 
Using a safety harness climb the mast platform assembly, thread chain through mast handle and attach harness to chain.

b.  
Guy wire connections (Figure 3-43).

(1) 
Ground crew will retrieve guy ropes, snap hooks, and guy anchors from support truck.

(2) 
Ground crew will attach snap hooks to loop end of guy ropes and hand-snap hook end of guy ropes up to unharnessed crew member.

(3) 
Crew member will hand the guy ropes to the crew member on the mast platform assembly.

(4) 
The harnessed crew member will connect the snap hooks to the shackles on the guy collar of mast section that must be braced.

(5) 
As guy wires are connected to the mast the ground crew lays out the rope in the direction chosen for anchor locations.

NOTE: 
Guy ropes are 175 feet long.  Pick anchor locations that offer clear, unobstructed views of mast section carrying guy ropes.  Space anchors as far apart as possible.

(6) 
Open air compressor control cover.  Set air compressor POWER ON/OFF switch to ON.  Turn air volume control lever to increase.

(7) 
Place the mast lanyard tool "S" rings over rings of lanyard pins of topmost mast section to be raised.  Pull tool to release lanyard pins.

(8) 
Continue to pull until section is fully extended and then release lanyard pin.

(9) 
Ensure lanyard pins lock into position.

(10) 
Repeat process from step 6 for each mast section required.

(11) 
The upper section must be extended before a lower section.


3-75
IT0696

(12) 
Turn AIR VOLUME control cover and air compressor.  POWER ON/OFF switch to OFF after the last mast section has been raised and locked into place.

(13) 
Close air compressor control cover.

(14) 
The roof crew members can now come off the shelter roof.

(15) 
The ground crew members will walk the guy ropes to their anchor locations and twist the anchors into the ground.
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Figure 3-43.  Guy Wire Connections.
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(16) 
Disconnect cable from smaller spool of reel and unwrap enough to attach the top connector of the surge suppressor.  Remove the tethered duct cover form the surge suppressor connector and connect the cable to the surge suppressor (Figure 3-44).

NOTE: 
Do the following steps only if cable 1W1 is not installed between the bottom connector of the surge suppressor and the UPD-7 antenna connector on the shelter's rear wall.

(17) 
Remove cable 1W1 from storage case.  Remove tethered dust cover from the bottom connector of the surge suppressor and UPD-7 antenna connector on shelter's rear wall.  Connect cable 1W1 to the bottom connector of the surge suppressor and the UPD-7 antenna connector on the shelter's rear wall.
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Figure 3-44.  Mast Extension.
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c.  
Mast erection using truck air compressor: The mast can be extended and lowered using the truck air compressor.  This air compressor can be used as an emergency back up air supply if the shelter air compressor fails.

WARNING
Handling of heavy and/or rough items may cause serious injuries to the hands.  Wear gloves when working under these conditions.

NOTE: 
For operation of the 5-ton cargo truck, while the leveling system is deployed, refer to TM 9-2320-270-10 for the M923 truck.

(1) 
Shut off the truck engine and get a step ladder from the support truck.

(2) 
Locate the external air valve above the mast air compressor on the road side of the shelter.  Use the step ladder to gain access to the valve.

(3) 
Remove the plug from the external air valve and install the flexible air hose.

(4) 
Move the external air valve control lever to the open position.

(5) 
Use the truck compressed air system trailer service air coupling, located to the left of the towing pintle at rear of the truck.

(6) 
Connect the air hose to the trailer emergency coupling and place the trailer emergency air coupling valve control lever in the open position and start the truck.

NOTE: 
The mast requires 15 PSI pressure to move.  Observe the truck compressor air pressure gauge in the cab of the truck to ensure the air pressure builds to above 15 PSI.

5.  
VHF antenna installation:

NOTE:
In the dual shelter configuration, both shelters share the use of one set of antennas.  Install only one set.

a.  
One team member climbs up roof ladder far enough to reach the RF INHIBIT switch and ensure it is set to RF-OFF.

NOTE: 
The rooftop voice antenna may have already been installed for use in road march communications.

b.  
Second team member retrieves VHF antennas from storage in support truck.
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NOTE: 
Apply graphite grease to the threads of the antenna sections to facilitate removal and prevent the sections from seizing if they are in place for long periods of time.

c.  
Connect antenna tip caps to 64 1/2 inch antenna elements.  Then connect 64 1/2 inch antenna elements to 52 3/8 inch antenna elements (Figure 3-45).
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Figure 3-45.  VHF Antenna.
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d.  
Hand assembled antennas up to roof team member.

e.  
Remove dust cover cap from antenna mounting bases.

f.  
Install antennas onto mounting bases of TACFIRE, MCS, and voice communications transceivers by screwing the elements CW onto the bases.

g.  
Connect safety wires by threading them through holes in element and mounting base nuts.  Secure wires by twisting ends together.

h.  
Climb down from roof.  Set RF INHIBIT switch to RF-ON.

6.  
Removing the system from service.

a.  
Place the RF INHIBIT switch to the RF-OFF position and remove the VHF antennas.

b.  
Store the mast:

(1) 
Disconnect the data link antenna cable connectors from the shelter control panel, secure the reel and untie the guy ropes.

(2) 
Turn on the air compressor.  Pressurize the mast so that the latching pins holding the last section raised can be pulled with the lanyard tool.

(3) 
Release the air pressure and pull the lanyard latching the next mast section as soon as the previous section has locked in place.

NOTE: 
Repeat this step for each mast section.

(4) 
Disconnect the air hose from the mast base, the cable reel (rotate away from mast) and the lightening ground jumper.

(5) 
Open drain valve at base of mast to drain out any accumulated water.

(6) 
Turn air pressure control lever to increase.  This will blow any water out of the flexible air hose and lines.

(7) 
Close drain valve and install dust cap.

(8) 
Turn the air volume control and air compressor to off.

(9) 
Remove the two pins that secure the mast base.  One person pulls the lanyard at the base of the mast while two other on the roof swing the mast to a horizontal position and carefully secure the support bar to the mast with the support bar quick release pin.
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(10) 
Disconnect antenna cable from the antenna and stow on the reel.  Then disconnect antenna from the mast and store it.

(11) 
Guide the data link antenna into the cradle.  Install the two pins that secure the mast to the cradle.

(12) 
Place the cable guides in the stow position and install the mast section restraint bar and pin.

(13) 
Lift locking lever at the pivot block and slide forward until the forward latching levers latch securely in place.

(14) 
Secure the cable reel to the rear of the shelter and the air hose to the storage connector.
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LESSON 3

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer to each item.  When you have completed the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.  
What three things you should check on the roads you want to use for moving the GSM?

A.  Width restrictions, route reconnaissance, terrain

B.  Terrain-clearances, weight restrictions

C.  Route reconnaissance, terrain, general location

D.  Overhead clearances, width restrictions, weight restrictions

2.  
How far away from the GSM can the primary generator be located?

A.  Within 125ft

B.  Within 169ft

C.  Within 25ft

D.  Within 100ft

3.  
Which generator normally supplies power for the GSM operation?

A.  Back-up generator

B.  Primary generator

C.  Commercial generator

D.  Commercial power

4.  
Once the truck is parked and before beginning the leveling procedure what must you do?

A.  Conceal your position

B.  Check the terrain

C.  Ensure emergency brakes are set

D.  Remove stabilizing pads from mounting position.

5.  
When installing the guy ropes to the pneumatic mast what type of location should you look for?

A.  Sandy, obstructed locations

B.  Anchor locations with clear, unobstructed views of mast

C.  Locations with soft ground

D.  Many trees for camouflage
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LESSON 3

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

ITEM
CORRECT ANSWER AND FEEDBACK

1.
D.  
Overhead clearances, width restrictions, and weight restrictions, are three things you should check on the road before moving GSM (page 3-2, para 2a(1)).
2.  
B.  
The primary generator must be within 169ft of the GSM (page 3-3, para 1a(1)).
3.  
A.  
The back-up generator normally provides power to the GSM (page 3-5, note).
4.  
C.  
Before attempting to use the leveling system, set the emergency brakes in the truck (page 3-45, note).
5.  
B.  
You should pick anchor positions that offer clear, unobstructed views of mast section carrying guy ropes (page 3-76, note).
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LESSON 4

EQUIPMENT SET UP

Critical Tasks: 310-353-6206

OVERVIEW

LESSON DESCRIPTION:

In this lesson you will learn the basic procedures involved in preparing the GSM for operation.

TERMINAL LEARNING OBJECTIVE:

ACTION: 
Set up the GSM for operation.

CONDITION: 
You will be given extracts from DEPTM 11-5865-231-10 VOLS 1 & 2.

STANDARD: 
Prepare the GSM for operation IAW DEPTM 11-5865-231-10 VOLS 1 & 2.

REFERENCES: T
he material contained in this lesson was derived from the following publications: DEPTM 11-5865-231-10 VOLS 1 & 2.

INTRODUCTION

As a GSM operator you are required to operate a GSM, use the equipment to gather intelligence data and pass on any information you gather to your users.  In order to perform this primary mission, you will need to know how to prepare the GSM for operation.
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1.  
Power entry vault.  The following steps explain the procedures for equipment set up and powering up the GSM internal equipment.

NOTE: 
Figure 4-4 indicates actual locations of the different pieces of equipment listed in the following paragraphs.

a.  
Enter shelter, on the primary circuit breaker panel (Figure 4-1) set MAIN circuit breaker to ON and observe the three green AC phase indicators at bottom of power entry vault; they should be lit.

NOTE: 
If indicators are not lit, this indicates prime power failure.  Check generators; refer to Lesson 3 for power up procedures.  If power is not available, refer to higher level maintenance.
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Figure 4-1.  Primary Circuit Breaker Panel.

b.  
On POWER DISTRIBUTION CONTROL panel Figure 4-2, set all circuit breakers OFF and then ON, except for:

o  RACK POWER, 400 HZ 

o  UTIL OUT 

o  DISK HEATER 

o  AUX DUCT HEAT Leave these circuit breakers set to OFF.

c.  
On Power Control Panel, set Radio Power BAT/GEN switch to GEN (Figure 4-3).
WARNING MAST PRESSURIZATION HAZARD

Prior to performing the following step, make sure the compressor POWER ON/OFF switch (on roof) and AIR COMPRESSOR circuit breaker (on primary circuit breaker panel) are set to OFF.  Failure to observe this warning could result in serious injury to personnel or equipment damage.

d.  
On primary circuit breaker panel, set CONTROL, and ECU circuit breakers to OFF and then ON.
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Figure 4-2.  Power Distribution Panel.
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Figure 4-3.  Power Control Panel.
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Figure 4-4.  Power Entry Vault.

IT0696
4-4
e.  
On power control panel, Figure 4-3 hold MAIN POWER ON/OFF switch to ON until MAIN POWER 50 Hz or 60 Hz green indicator lights and until MAIN POWER, FAULT, VOLT/FREQ red indicators are no longer lit.

NOTE: 
If power does not come on, hold FAULT RESET switch in and MAIN POWER ON/OFF switch to ON.

f.  
On power control panel, press ALARM RESET switch when audible alarm is heard.

(1) 
If power does not cycle on step e refer to Table 4-2.

(2) 
If power cycles on step e is successful, the ECU EVAP BLOWER fault indicator should remain lit.  All other TEMPERATURE-BLOWER FAULTS indicators should not be lit.  If any one of the TEMPERATURE-BLOWER indicators light, see Table 4-3.

(3) 
If fault indicator remains lit after fault isolation in Tables 4-2, 4-3, 4-4, refer to higher level maintenance.

g.  
On power monitor panel (Figure 4-5), set MAST LIGHT circuit breaker to ON.  If circuit breaker trips to OFF, refer to higher level of maintenance.
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Figure 4-5.  Power Monitor Panel.

h.  
On power control panel, press LAMP TEST pushbutton switch.  Make sure that red and green indicators on power control panel light.  Release LAMP TEST pushbutton switch.  Replace any lamp that is burned out.

i.  
On power control panel, set 3-position BLACKOUT switch to desired position: TOTAL, OFF, or ENTRY AREA.

j.  
On power control panel, adjust ENTRY LIGHT INTENSITY control for desired lighting conditions.

k.  
On power control panel, set RADIO POWER switch to GEN.
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I.  
Open comm rack door and set comm rack 28VDC-2 power supply circuit breaker to ON.  Make sure that 28VDC-2 power supply power on indicator lights.  Close comm rack door.

m.  
Open top most hinged panel on automatic data processing (ADP) rack.  Set ADP rack 28VDC-1 power supply circuit breaker CB1 to ON.  Make sure that 28VDC-1 power supply power on indicator-lights.  Close ADP top panel door.

n.  
Set map storage rack 28VDC-3 power supply circuit breaker to ON.  Make sure that 28VDC-3 power supply power on indicator lights.

o.  
On power control panel, set BUILT-IN TEST DC VOLTMETER rotary switch to positions while reading RACK POWER DC voltmeter (Figure 4-6).  Readings should be within the ranges listed in Table 4-1.  If voltages are out of range, refer to higher level maintenance.

Table 4-1.
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Figure 4-6.  Power Control Panel.
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p.  
Tables 4-2 thru 4-4 describe steps to take if power up procedures

fail.

Table 4-2.  Power Does Not Cycle On Fault Isolation Table.
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Table 4-2.  Continued.

[image: image62.png]Action To Take

At PEV, loosen ten captive screws, and
swing PEV door open. Reset CBl, located
behind PEV upper panel, and set MAIN
circuit breaker to ON. Repeat step e.
Continue setup procedures if fault is
corrected. Refer to higher level maint-
enance if problem still exists.

(2) Power control panel BUILT-IN-TEST,
PANEL CKT BRK TRIPPED indicator
is lit. (cont)

TN NaN U T W el d W W WO W R WS, ol s

e
eWaNeWeWaws
-





4-9
IT0696

Table 4-2.  Continued
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Table 4-2.  Continued
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Table 4-2.  Concluded.
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Table 4-3.  Power Cycles On But TEMPERATURE-BLOWER FAULTS Indicators

Light Fault Isolation Table.
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Table 4-3.  Continued.
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Table 4-3.  Continued.
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Table 4-3.  Continued.
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Table 4-3.  Concluded.
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Table 4-4.  Power Cycles On But 400 Hz Power Fault Indicator

Lights Fault Isolation Table.
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2.  
Environmental setup.  Refer to Figure 4-7 while sending the following steps.

WARNING ASPHYXIATION HAZARD

Do not run truck engine or allow other sources of fumes within 10 feet of shelter fresh air intakes when operating the ECU.  Keep airflow paths to all shelter vents clear of any obstruction when shelter is powered up.

NOTE:
If ECU does not function in accordance with control settings of ECU control module, then check behind road access panel, and make sure that CONTROL CIRCUIT BREAKER is set to ON and HIGH and LOW PRESSURE RESET switches are reset.

a.  
Mode.  On environmental control panel CONTROL MODULE, set TEMPERATURE SELECTOR rotary switch to keep shelter interior temperature within the 65oF to 80oF (18.3oC to 27oC) range.

(1) 
Set MODE SELECTOR switch to VENT to ventilate shelter.

(2) 
Set switch to COOL to cool shelter.  If ECU does not cool, refer to higher level maintenance to reset cutout switches.

(3) 
Set switch to HEAT LOW or HEAT HIGH to heat shelter.

NOTE: 
There are three models of air conditioners (ECU) used with the GSM.  The F18H-3 model has the capability of circulating outside fresh air into the GSM.  Fresh air temperatures considered for circulation should be between 65oF and 80oF (18.3oC and 27oC).  For circulating fresh air in the GSM using the F18H-3 model ECU, perform steps (1) through (3).  For circulating fresh air in the GSM using the rear air intake cover, perform steps (4) through (8).
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b.  
Vent.

(1) 
Close rear shelter door and rear air intake cover.

(2) 
On air return duct, forward of the map storage locker, set FRESH AIR CONTROL to OPEN.

(3) 
Set CONTROL MODULE MODE SELECTOR switch to VENT to ventilate shelter.

(4) 
Open rear shelter door air intake vent cover by aligning pin on knob with slot in knob holder, then push on knob.

(5) 
Set FRESH AIR CONTROL lever to OPEN.

(6) 
Remove equipment air intake filter access panel by turning four captive screws CCW.  Stow panel in storage locker.

(7) 
Close rear shelter door.

(8) 
When outside temperature is not within 65°F to 80°F (18.3°C to 27°C) range, perform step (3) to cool the shelter and step (4) to heat the shelter.

c.  
Cool.

(1) 
Close rear shelter door and air intake panel.

(2) 
Make sure on primary circuit breaker panel that MAIN, CONTROL, and ECU circuit breakers are set to ON.

(3) 
On environmental control panel CONTROL MODULE, set COMPR CIRCUIT BKR ON/OFF to ON.

(4) 
On environmental control panel CONTROL MODULE, set MODE SELECTOR switch to COOL.  Wait 5 minutes to let air circulate through ECU.

d.  
Heat.

(1) 
On environmental control panel CONTROL MODULE, set COMPR CIRCUIT BKR to ON when heating shelter.

(2) 
On environmental control panel CONTROL MODULE, turn TEMPERATURE SELECTOR control as required:

Clockwise to warm shelter to approximately 80°F (27°C).

Counterclockwise to cool shelter to approximately 65°F (18.3°).
IT0696
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(3) 
Set MODE SELECTOR to one of the heat positions.

(4) 
On POWER DISTRIBUTION CONTROL panel, set AUX DUCT HEAT circuit breaker to ON to heat shelter faster.

e.  
On environmental control panel, adjust environmental control panel LIGHTING CURBSIDE control to illuminate curbside plotting board.

f.  
On environmental control panel adjust environmental control panel LIGHTING FRONT WALL control to illuminate front wall plotting board.
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Figure 4-7.  Environmental Set Up.
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3.  
Disk Preheater Front Panel Plenum set up (Figure 4-8)
NOTE: 
The front panel plenum is used with the disk preheater for cold weather operations only.  It is used in temperatures below 32°F (0°C).

a.  
Remove disk preheater front panel cover by turning three knurled, slotted captive screws on cover CCW.

b.  
Stow front panel cover in shelter storage locker.  Remove front panel plenum from shelter storage locker.

c.  
Position front panel plenum against magnetic disk air intake door with retaining clip aligned with topmost louver on door.

d.  
Push top of plenum duct so that retaining clip slides over topmost louver on door.

e.  
Adjust front panel plenum so that its three captive screws are in alignment with fastening holes in disk preheater plenum opening.

f.  
Secure front panel plenum to disk preheater by turning its three knurled, slotted, captive screws clockwise.

[image: image73.png]AR INTAKE DOOR

- -— -

BTN




Figure 4-8.  Disk Preheater Front Panel Plenum.
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4.  
Disk Preheater set up (Figure 4-9).

NOTE: 
The disk preheater is used for cold weather operations.  The disk preheater warms the magnetic disk rapidly and automatically shuts off when air or element temperature in the preheater is too hot or if plenum front panel cover is still on.

a.  
Install front panel plenum on disk preheater (para 3).

b.  
On POWER DISTRIBUTION CONTROL panel, set DISK HEATER circuit breaker to OFF and then ON.

CAUTION
MAGNETIC DISK OVERHEAT HAZARD

To prevent magnetic disk overheating when disk preheater is operating, observe magnetic disk unit temperature fault indicators.

NOTE: 
The disk preheater must have a plenum attached before disk preheater POWER circuit breaker can be set to ON.

c.  
Set disk preheater POWER circuit breaker to ON.

d.  
Verify that disk preheater POWER ON and BLOWER POWER indicators light.

e.  
Verify that disk preheater HEATING indicator lights 30 seconds later.

f.  
Verify that disk preheater HOT indicator lights after magnetic disk temperature reaches 32°F (0°).

g.  
Set disk preheater POWER circuit breaker to OFF when disk OPERATOR PANEL TEMP FAULT indicator is no longer lit.

NOTE: 
If disk preheater BLOWER FAIL indicator lights, or if indicators in steps d, e, f, do not light, refer to higher level of maintenance.

In very cold weather, the disk preheater can be used to heat the shelter interior, once the magnetic disk reaches operating temperature, by installing the shelter interior plenum duct on the preheater plenum duct opening.  Follow prior steps a through I to warm up the magnetic disk, then continue with steps h through m below to warm up the shelter interior.  The front panel cover on the disk preheater will be installed if neither plenum is installed.

h.  
Remove the front panel plenum by turning three knurled, slotted, captive screws on plenum CCW.

i.  
Stow front panel plenum in shelter storage locker.  Remove shelter interior plenum duct from shelter storage locker.
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j.  
Align captive screws of shelter interior plenum duct with fastening holes in disk preheater plenum duct opening.

k.  
Secure shelter interior plenum duct to plenum duct opening by turning its three knurled, slotted, captive screws CW.

I.  
Repeat steps (3) through (5) above.

NOTE: 
If BLOWER FAIL indicator lights, or if indicators in steps (4) and (5) do not light, refer to higher level of maintenance.

NOTE: 
The HOT indicator on the disk preheater will not light while using the disk preheater to heat the shelter interior.

m.  
When shelter interior reaches 65°F to 80°F (18.3°C to 27°C) range, turn off disk preheater POWER circuit breaker and POWER DISTRIBUTION CONTROL panel DISK HEATER circuit breaker.
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Figure 4-9.  Disk Preheater.
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5.  
Magnetic Disk set up.

CAUTION
VOICE AND HEAD COIL POSITIONER DAMAGE HAZARD

Do not turn MAIN POWER and SPDL MOTOR switches ON until read/write head carriage assembly has been unlocked.  Heads and voice coil positioner could be damaged.

CAUTION
MAGNETIC DISK DAMAGE HAZARD

If power is lost, disk continues to spin for 4 minutes.  Do not open disk cover until disk coasts to a stop.  Failure to observe this CAUTION could result in serious damage to the magnetic disk.

a.  
Push handle release button on latch handles at front of magnetic disk unit upward to release handles.  Raise latch handles and pull unit out on slide rails.  Press spring-loaded locks on slide rails and pull unit our further to extend past voice coil cover (Figure 4-10).

b.  
Release quarter-turn fasteners on front of magnetic disk and open air intake covers.

c.  
Set magnetic disk initial switch settings as listed in Tables 4-5 and 4-6.

Table 4-5.  Operator Panel Settings.
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Table 4-6.  Status/Maintenance Panel Settings.
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Figure 4-10.  Magnetic Disk unit.
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Figure 4-11.  STATUS/MAINTENANCE PANEL and Operator Panel.
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Table 4-7.  Mode/Maintenance Panel settings.
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d.  
On Mode/Maintenance panel, (Figure 4-12) make sure WRITE PROTECT switch is set to ON and DISK STATUS WRITE PROTECT indicator is lit.  For proper settings refer to Table 4-7.

e.  
On power supply panel (Figure 4-12) and OPERATOR PANEL, set MAIN POWER switches to ON.

f.  
Remove voice coil (Figure 4-13) cover by loosening six captive screws.  Lift cover off.

g.  
Remove carriage locking pin from hole labeled SHIPPING LOCK.  Insert carriage locking pin into hole labeled PIN STORAGE.  Reinstall voice coil cover.

h.  
On magnetic disk power supply panel, observe A, 8, C, +20 V -20 V indicating fuse holders.  Replace any fuse whose fuseholder is glowing, with a spare fuse of identical rating.

i.  
Close air intake cover.  Tighten quarterturn fasteners.

j.  
Obtain disk pack that contains operating system software.  Check label on disk pack hub or cover.

k.  
Press lock release on shroud cover handle.  Raise shroud cover (Figure 4-14).

I.  
Disengage bottom cover of disk pack canister by either squeezing locks on bottom cover or pulling bottom cover away from top cover.
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Figure 4-12.  Mode Maintenance Panel/Power Supply Panel.

CAUTION
DISK SURFACE DAMAGE HAZARD

Do not allow the disks to touch any objects.  The disk surfaces could become scratched or dirty, and would be unusable.
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Figure 4-13.  Voice Coil.
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Figure 4-14.  Disk Pack.
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m.  
Set bottom cover aside in clean area and position disk pack canister over magnetic disk spindle.  Lower canister onto spindle.

o.  
Twist top cover handle CWQ while exerting slight downward force.  Continue twisting handle until resistance of spindle is felt.  A clicking sound will be heard when the disk pack is secure.

p.  
Carefully lift top cover off of disk pack.  Place top cover on bottom cover.  Store canister in clean storage locker.

q.  
Close shroud cover and lock it in place.  Press spring-loaded locks on rack slides and push magnetic disk back into rack.

r.  
Observe OPERATOR PANEL TEMP FAULT indicator (Figure 4-15).

Table 4-8.  Indicator settings.
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Figure 4-15.  Operator Panel.
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s.  
Verify that magnetic disk OPERATOR PANEL controls and indicators are as follows (Figure 4-15 and Table 4-9).
Table 4-9.  Control/Indicator Setting.
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NOTE: 
If indicators do not match listed condition, refer to higher level maintenance.

t.  
On magnetic disk OPERATOR PANEL, set DISK STATUS SPDL MOTOR switch to ON.

u.  
Verify the status of the following OPERATOR PANEL indicators after the STATUS/MAINTENANCE PANEL 3100 RPM indicator has lit.

(1) 
DISK STATUS READY indicator is lit.

(2) 
DISK STATUS FAULT indicator is not lit.

(3) 
DISK STATUS WRITE PROTECT indicator is not lit.

(4) 
DISK STATUS VOLTAGE FAULT indicator is not lit.

NOTE: 
Magnetic disk is operational when step (u) has been reached.  If step (u) cannot be reached, notify higher level maintenance.
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6.  
Magnetic Disk Pack Removal.

a.  
Push thumb release upward to release handles at front of magnetic disk unit (Figure 4-16).

b.  
Raise latch handles and pull unit out on slide rails.  Press spring-loaded locks on slide rails and pull unit out further.

c.  
On magnetic disk OPERATOR PANEL, set SPDL MOTOR switch to OFF and wait until magnetic disk STATUS/MAINTENANCE COVER LOCK indicator is no longer lit.
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Figure 4-16.  Magnetic Disk Unit.
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d.  
Press lock release on shroud cover.  Release shroud cover lock arm.  Raise shroud cover.

e.  
Get clean, empty disk pack canister from storage locker.

f.  
Disengage bottom cover of disk pack canister by either squeezing locks on bottom cover or pulling bottom cover away from top cover.  On primary circuit breaker panel, set ECU circuit breaker to OFF and then ON.

g.  
Position top cover over disk pack.  Carefully lower top cover onto disk pack.

h.  
Lightly hold top cover with one hand to keep it from turning.  Turn top cover handle CCW with other hand until clicking noise is heard and felt.  Carefully lift cover and disk pack off of spindle.  Put disk pack and top cover onto bottom cover (Figure 4-17).

i.  
Mate bottom cover to disk pack canister top cover by turning handle CW until it is tight.

j.  
Close and lock disk shroud cover.

CAUTION
DISK PACK DAMAGE HAZARD

Do not store disk pack canister on edge or upside down.  Store in level upright position.  Failure to comply will damage disk.

k.  
Store disk pack in storage rack located on shelf above left operator position.
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Figure 4-17.  Magnetic Disk Pack Removal.
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7.  
ADP Rack Equipment (Figure 4-18).
a.  
Make sure 28VDC-1 power supply circuit breaker CB1 is set to ON.  Refer to higher level maintenance if power indicator does not light.

b.  
On TACFIRE HYX-57 front panel, set wireline adapter POWER, MODE, and DRS switches as directed by network control officer (refer to TM 11-5810-256-12 for HYX-57 switching settings).

c.  
Refer to TM 11-5810-278-12&P for KG-30 switch settings and loading (Figure 4-19).
d.  
Close top hinged panel to ADP rack.
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Figure 4-18.  ADP Rack Equipment.
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Figure 4-19.  KG-30 Tacfire Encrypter.
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e.  
On comm processor front panel (Figure 4-20), set AC POWER ON/OFF switch to ON.  Refer to higher level maintenance if AC POWER indicator does not light or FAULT indicator is lit.

f.  
On POWER DISTRIBUTION CONTROL panel, set RACK POWER, 400 HZ circuit breaker to ON.

g.  
Open panel below comm processor:


Observe computer BIT fault indicator.  If fault has occurred, two white vertical bars will appear.


If fault has occurred, reset BIT fault indicator by twisting indicator clockwise.  If fault clear, close hinged panel below comm processor.  If fault is not cleared, refer to higher level maintenance.
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Figure 4-20.  Communications Processor (Comm Processor) Front Panel.
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8.  
Comm Rack Equipment.

a.  
Open hinged door of comm rack (Figure 4-21).

b.  
On 28VDC-2 power supply, set circuit breaker to OFF and then ON.  Refer to higher level maintenance if power indicator does not light.

NOTE: 
Network control officer determines if cable W50 (RT-524 radio) or cable W54 (HYX-57 wireline adapter) is to be connected to MCS KY-57 encrypter connector J3.

c.  
On MCS HYX-57 wireline adapter front panel, set POWER rotary switch to LO or HI as directed by network control officer.

d.  
On MCS KY-57 encrypter front panel, set OFF/ON/TD rotary switch to ON.

NOTE: 
Steps e through n should be performed on all three RT-524 transceivers.  Refer to paragraph 2-11a for location and description of RT-524 transceiver control and indicators.

e.  
Set RF-524 transceiver POWER switch to OFF, LOW, or HIGH as required by the mission.

f.  
Set RT-524 LIGHT rotary switch to ON.

g.  
Set RT-524 frequencies (if necessary) for mission requirements.

NOTE: 
When using GDT antenna, do not tune radio transceivers to 46.25 or 55.50 MHz.  Use of these frequencies may cause a compatibility problem.  If interference is experienced on other frequencies, an alternate frequency should be selected.

h.  
Set RT-524 LIGHT rotary switch to OFF.

i.  
Set RT-524 SPEAKER switch to ON.

j.  
Set RT-524 SQUELCH switch as determined by mission requirements.

k.  
Adjust RT-524 volume control for comfortable audio level.

I.  
Set RT-524 SQUELCH switch to NEW ON or OLD ON as required by the mission.

m.  
Set RT-524 SPEAKER switch to OFF.
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Figure 4-21.  Communications Rack.
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n.  
Make sure that cables (if used) at following RT-524 transceiver connectors are securely connected:

o  ANT

o  ANT CONT

o  X-MODE

o  RETRANSMIT R/W

o  SPKR, MIKE

NOTE:  
Refer to TM 11-5820-401-10-2 for RT-524/VRC-46 emergency operations.

WARNING

RF TRANSMISSION HAZARD

Make sure RF INHIBIT SWITCH remains in the RF-OFF position while GDT antenna is mounted on mast and mast is either in the horizontal position or pivoted to the vertical position, but not raised.  Mast must be raised at least three sections before the RF INHIBIT SWITCH can be set to RF-ON.  Failure to observe this warning could result in serious injury or DEATH.

WARNING
RF EMISSION HAZARD

Make sure RF INHIBIT SWITCH is set to RF-OFF before anyone climbs onto shelter roof.  Before setting RF INHIBIT SWITCH to RF-ON, make sure shelter roof is clear of personnel.  Failure to observe this warning could result in serious injury or DEATH from radiation burns.  If you feel the slightest warming effect while near a VHF antenna, move away quickly.
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Figure 4-22.  RF Inhibit Switch.
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Figure 4-23.  Communications Rack.
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9.   
Input/Output (I/0) Controllers.

a.  
On each I/O controller front panel (Figure 4-24), set power ON/OFF switch to ON.  Verify that each I/O controller AC POWER indicator lights.

b.  
If each I/O controller AC POWER indicators does not light, press inward on their lenses.  Replace lamps that do not light (refer to para.  5-2 for lamp replacement procedure).  Retest.  If AC POWER lamps still do not light after initial replacement, refer to higher level maintenance.

c.  
Press FAULT lamp lenses inward.  Replace lamps that do not light.
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Figure 4-24.  Input/Output Controller.
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10.  
Control Rack Equipment.

a.  
Digital-To-Digital Converter (DDC).

o  
On DDC front panel (Figure 4-25), set POWER ON/OFF switch to ON.

o  
On DDC front panel make sure that +28V, +5V, +12V and -12V indicators are lit.

NOTE: 
Press inward on lamp lens of any indicator that is not lit.  Replace inward on lamp lens of any indicator that is not lit.  Replace indicator lamp that does not light.

If any indicator lamp does not light after being replaced and its lens pressed, refer to higher level maintenance.

o 
On DDC front panel, press springloaded BIT switch upward momentarily to initiate BIT.

o 
On DDC front panel, observe DDC SYSTEM STATUS indicators.  If BIT runs successfully, green system status indicator will light.  If BIT detects a problem, red SYSTEM STATUS indicator will remain lit.  Refer to higher level maintenance if red SYSTEM STATUS indicator lights.
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Figure 4-25.  DDC Front Panel.
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NOTE:  
SCDL and UPD-7 indicators light only when MTI data is received and demodulated by the GSM equipment.

o  
In order to display incoming UPD-7 data, the INPUT DATA TAPE switch S3, located on the back panel of the DDC, must be set to NORM (Figure A-?R1
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Figure 4-26.  DDC Back Panel.

b.  
Demodulator-Receiver (DMR).  Observe following indicators on door of demodulator-receiver.

(1) 
On DMR, set POWER ON/OFF switch to ON (Figure 4-27).
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Figure 4-27.  Demodulator-Receiver ON/OFF switch.
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o 
Make sure that DMR POWER 115 VAC indicator, DMR POWER +28 VDC indicator, and DMR POWER +12VDC UPD-7 ANT AMP indicator are lit.

o 
Make sure that ARFC-164 FAILURE indicator is not lit.

NOTE: 
Press inward on lamp lens of any indicator that is not lit.  Replace indicator lamp that does not light.  If any indicator lamp does not light after being replaced and its lens pressed, refer to higher level maintenance.

(2) 
Open demodulator-receiver door by turning three fasteners on right side of door CCW.  Adjust controls as follows:

(a) 
Manual frequency selection.

o 
Set UHF radio set control MANUAL-PRESET switch to MANUAL.

o 
Set UHF radio set control manual frequency selector switches to center frequency to be received from airborne data link.

o 
Observe TUNABLE BAND-PASS FILTER frequency dial and adjust frequency control knob to center frequency to be received from airborne data link.

(b) 
Preset frequency selection (Figure 4-28).

o
Set radio set control MANUAL-PRESET switch to PRESET.

o
Set radio set control preset channel selector switch to channel number that has been preset with center frequency to be received from airborne data link.  Refer to TM 11-5841-286-13 for instructions on loading presets.

o 
Open radio set control access cover and observe LED frequency display.  Verify that displayed frequency is center frequency to be received from airborne data link.  Close access cover.

o 
Observe TUNABLE BANDPASS FILTER frequency dial and adjust frequency control knob to center frequency to be received from airborne data link.

o 
Close demodulator-receiver door.
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Figure 4-28.  Demodulator-Receiver.
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c.  
Digitizer (Figure 4-29).

o 
On digitizer front panel, set AC POWER ON/OFF switch to ON.

o 
On digitizer front panel, make sure that AC FAULT indicator momentarily lights.

o 
On digitizer front panel, observe that FAULT indicator momentarily lights.

o 
Press FAULT indicator and confirm the FAULT indicator lights.

NOTE:  
If either digitizer AC POWER or FAULT indicator does not light, replace lamp.  If new lamp does not light, retest.  If FAULT indicator, or if AC POWER indicator still does not light, refer to higher level maintenance.

If FAULT indicator lights and stays lit, refer to higher level maintenance.
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Figure 4-29.  Digitizer.
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11.  
Printer Assembly.

WARNING

PRINTER WEIGHT HAZARD

The printer, mounted on the printer assembly, weighs over 60 pounds.  Balance the tray carefully if you have to pull it forward.  Failure to observe this warning could cause injury to personnel or damage to equipment.

NOTE: 
There is a particulate dust precipitator (PDP) mounted on the printer assembly.  The PDP collects particles of paper that come off the specially treated paper as the print head forms characters and symbols.  Vacuum motor of this unit is powered from printer (PTR) circuit breaker on power entry vault POWER DISTRIBUTION CONTROL panel and ON/OFF circuit breaker on PDP itself.  There are no indicators on PDP to tell you that it is ON or OFF.  Put your hand close to bottom of paper cassette in printer.  If PDP is on, you will sense air flowing into cassette.  Alternatively, place your ear close to printer and listen for sound of vacuum motor.

a.  
On printer front panel (Figure 4-30), set POWER ON/OFF switch to ON.

b.  
Put your hand close to bottom of paper cassette in printer.  If PDP is on, you will sense air flowing into cassette.  Alternatively, place your ear close to printer and listen for sound of vacuum motor.  If airflow and motor sounds are present, go to step d.  If not present, reach behind right side of printer and set PDP ON/OFF circuit breaker to ON (Figure 4-31).

c.  
Check again for airflow and motor sound.  If present, go to step d.  If not present, check on POWER DISTRIBUTION CONTROL panel that PTR circuit breaker is set to ON.  If PTR circuit breaker is set to ON and airflow is not present, refer to higher level maintenance.

d.  
On printer front panel, make sure that printer POWER ON/OFF and ON LINE indicators light and LOW PAPER indicator is not lit.  Press LAMP TEST switch to check LOW PAPER indicator.  Replace lamps that do not light.

NOTE: 
The lamp test switch on some printer models are toggle switches, while on other models they are pushbutton switches.

e.  
Open time meter/circuit breaker panel on printer.

f.  
Set circuit breakers CB1 and CB2 to OFFR and then to ON.
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Figure 4-30.  Printer Circuit Breaker Panel
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Figure 4-31.  Printer.
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g.  
Close time meter/circuit breaker panel.

NOTE: 
Printer ON LINE lamp will light when computer acknowledges presence of printer.

h.  
If indicators still do not light, refer to higher level maintenance.

i.  
If indicators are lit, go to step j.

j.  
On printer front panel, rotate printer ILLUM control to brighten or darken light shining on paper.

k.  
On printer front panel, hold printer LINE FEED/FORM FEED momentary switch in LINE FEED position.

I.  
Make sure that paper advances by the distance of one line.

m.  
On printer front panel, set and hold printer LINE FEED/FORM FEED momentary switch in FORM FEED position.

n.  
Make sure that paper advances by one form (sheet).

o.  
Set and hold printer TEST momentary switch in TEST position for 3 seconds.

p.  
Make sure that all available characters and graphic symbols are printed (Figure 4-32).

NOTE:
If paper does not advance or the printer does not print, refer to higher level maintenance.
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Figure 4-32.  Printer Assembly.
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12.  
Fieldphones (Figure 4-33).
NOTE: 
Follow steps a through d only if fieldphone lines have been connected to shelter.

a.  
Slide fieldphones, mounted in mid rack and map storage rack, out until their trays lock into extended positions.

NOTE: 
Refer to TM 11-5805-201-12 for fieldphone operation.

b.  
Set fieldphones CB-LB-CBS selector rotary switches to following settings according to mission orders:

o 
CB (Common Battery) 

o 
LB (Local Battery) 

o 
CBS (Common Battery Signaling) 

c.  
Set fieldphones EXT rotary switches to INT, to use fieldphone handsets.  Set fieldphones INT rotary switches to EXT, to use auxiliary headset (option).  To use auxiliary headset, it must be plugged into connector on the top of the fieldphone.

d.  
Set fieldphones buzzer volume controls to midway position.

NOTE: 
Reset buzzer volume control to comfortable level after first call comes in.  

NOTE: 
Fieldphone mounted in mid rack is connected to HS-1 binding posts.  Fieldphone in map storage rack is connected to HS-2 binding posts.  The third fieldphone is mounted in the storage locker between the power entry vault and the control rack, and is connected to HS-3 binding posts.
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Figure 4-33.  Field Phones (Telephone Set TA-312/PT).
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13.  
Voice Communications Control (Figure 4-34).
a.  
Make sure that VOICE COMMUNICATIONS CONTROL POWER indicator is lit.

b.  
Plug headsets into cables with press-to-talk rocker switches.  Connect rocker switch cables to J1 and J2 on front of VCC unit(s).
c.  
Set VCC POSITION 1 and POSITION 2 rotary switches to INTERCOM 1 positions.

d.  
Set AUDIO MONITOR 1 and AUDIO MONITOR 2 INTERCOM 1 switches to ON position.

e.  
Set AUDIO MONITOR 1 and AUDIO MONITOR 2 RADIO ON/OFF switches to ON positions.

f.  
Adjust AUDIO MONITOR 1 and AUDIO MONITOR 2 MASTER VOLUME and RADIO VOLUME controls to mid-range settings.

g.  
Set RADIO ON/OFF to ON.

NOTE: 
Each operator takes a turn doing step h.

h.  
Set press-to-talk rocker switch in headset cable to continuous.

o 
Verify that low-frequency sidetone is heard in earphone.

o 
Speak into microphone.

o 
Verify that ACTIVITY indicator lights by asking other operator(s) to reply.

o 
Release press-to-talk rocker switch.  Adjust MASTER VOLUME control at your position for comfortable listening level.

i.  
Set POSITION 1 and POSITION 2 rotary switches to INTERCOM 2.

j.  
Set AUDIO MONITOR 1 and AUDIO MONITOR 2 INTERCOM 1 switches to OFF and INTERCOM 2 switches to ON.

NOTE: 
Each operator takes a turn doing step k.

k.  
Set press-to-talk rocker switch in headset cable to momentary.

o 
Verify that low-frequency sidetone is heard in earphone.

o 
Speak into microphone.
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Figure 4-34.  Voice Communications Control (VCC).
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NOTE: 
Refer to the front panel view of the VCC on the facing page for locations of controls and indicators.

o 
Verify that ACTIVITY indicator at that operator position lights by asking other operator(s) to reply.

o
release press-to-talk rocker switch.

I.  
Set POSITION 1 or POSITION 2 rotary switch to OVRD and AUDIO MONITOR 1 and AUDIO MONITOR 2 RADIO ON/OFF switches to ON.  Adjust AUDIO MONITOR 1 and AUDIO MONITOR 2 VOLUME controls for comfortable listening level.  Verify that all RADIO XMT/OVRD indicator lamps light by asking other operator(s) to reply.

NOTE: 
OVRD function interrupts (overrides) both INTERCOM channels and RT-524 transceiver voice transmissions.

NOTE: 
Each operator takes a turn doing step m.

m.  
Set press-to-talk rocker switch in headset cable to momentary.

o 
Verify that low-frequency sidetone is heard in earphone.

o 
Speak into microphone.

o 
Verify that ACTIVITY indicator at that operator position lights by asking other operator(s) to reply.

o 
Verify that all RADIO XMT/OVRD indicator lamps light.

o 
Release press-to-talk rockerswitch.

n.  
Set POSITION 1 and POSITION 2 rotary switches to RADIO INTERCOM 1.

NOTE: 
Each operator takes a turn doing step o.

o.  
Set press-to-talk rocker switch in headset cable to momentary.

o 
Verify that low-frequency sidetone is heard in earphone.

o 
Speak into microphone.

o 
Verify that RADIO XMT/OVRD indicator at that operator position lights by asking other operator(s) to reply.

o 
Release press-to-talk rocker switch.

o 
Adjust MASTER VOLUME control at your position for comfortable listening level.
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NOTE: 
If you cannot transmit or receive at your workstation, exchange headsets with another operator and try again.  If the malfunction was a faulty headset, replace headset.  If the problem is still not solved, refer to higher level maintenance.

14.  
Truck Cab Communications Equipment (Figure 4-35).

a.  
To operate truck cab communications equipment using power from trailer-generator, make sure power control panel RADIO POWER switch is set to GEN, and go to step d.  To operate truck cab communications equipment using power from truck battery, proceed with step b.

WARNING

EAR INJURY HAZARD

Do not start truck engine while radio is on.  Failure to observe this warning could result in serious injury to ears.

NOTE: 
It is recommended when the truck is not moving, that the engine be running while the radio is being used for communications, particularly when transmitting.  Engine speed should be sufficient so that battery charge-discharge meter stays in the charge area when the transmitter is keyed on high power.

b.  
On POWER DISTRIBUTION CONTROL panel, set TRK BAT circuit breaker to ON.

c.  
On power control panel, set RADIO POWER switch to BAT.

d.  
If not installed, install voice communications VHF antenna at forward, curbside shelter rooftop corner.

NOTE: 
Assigned frequencies or other identification may be written in the write-in plates on the front panel of the RT-524 transceivers.  Do not transmit on frequencies that have been assigned to other radio nets and to communication media such as commercial radio and television stations.

e.  
On voice RT-524 transceiver front panel, set operating controls as required (para. 2-11a).

f.  
On voice KY-57, set operating controls as required.

g.  
On radio set control, set RADTRANS switch to 1 and RETRANS switch to OFF.

h.  
On handset, push in on press-to-talk switch and establish external voice communications.
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i.  
On front of radio set control, vary VOLUME control while receiving and observe received audio level varies in handset and loudspeaker.

j.  
If communications cannot be established from truck cab on high or low power, or VOLUME control does not vary received audio level, refer to higher level maintenance.

15.  
Display Controls for the IGSM.

NOTE: 
If necessary to initiate the program load sequence, press the RESET switch on the computer interface device above the environmental control panel.

NOTE: 
Observe indicators light as described in the following steps.  If they do not light, reset their respective switch/circuit breakers to off and then on.  If indicators still do not light, refer to higher level maintenance.

a.  
On PEV POWER DISTRIBUTION CONTROL panel (Figure 4-36), make sure RACK POWER, DISPLAY circuit breaker is set to ON.  Observe that workstation POWER DISTRIBUTION PANEL, STATUS PRIME POWER ON 208 Vac indicator is lit.

b.  
On map storage rack, make sure 28VDC POWER SUPPLY power switch is set to ON.  Observe that map storage rack 28VDC POWER SUPPLY power on indicator is lit.

c.  
Observe that POWER DISTRIBUTION PANEL, STATUS PRIME POWER, ON 28VDC indicator is lit.

d.  
On POWER DISTRIBUTION PANEL, LEFT STATION and RIGHT STATION, set OPR INTFC and COLOR MONITOR circuit breakers to ON.

e.  
On POWER DISTRIBUTION PANEL, set LEFT STATION and RIGHT STATION, WORKSTATION POWER ON/OFF switches to ON.  Observe that POWER DISTRIBUTION PANEL, LEFT STATION and RIGHT STATION, COLOR MONITOR ON and DISPLAY GEN ON and OPERATOR INTFC indicators are lit.

f.  
Set display monitor OFF/ON/TEST/BIT switches to ON.  Observe that display monitor POWER indicators light.
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Figure 4-35.  Truck Cab Communications Equipment.
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Figure 4-36.  Display Controls, (IGSM).
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g.  
Observe that the following test messages appear on the display interface flat panels for each individual workstation (Figure 4-38).

NOTE: 
While the PROCESSOR RAM TEST is running, a small diamond-shaped symbol will blink on the right side of the display interface flat panels.  The symbol will be replaced by GOOD or FAIL at test completion.
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Figure 4-37.  Test Message.
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h.  
Observe that the following additional test messages appear on the display interface flat panels after MEMORY CONTROL PROCESSOR TEST has completed for each individual workstation (Figure 4-38).

NOTE:
If any test fails, FAIL will be displayed to the right of the test name on the flat panels.  Refer to higher level maintenance if a FAIL appears.
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Figure 4-38.  Control Processor Test.

i.  
Observe on the display running the test, that the following pattern is displayed on display monitor after MEMORY CONTROL PROCESSOR TEST has completed for each individual workstation.

IT0696
4-62
j.  
Observe that the following prompt appears at the bottom of the display interface flat panels for each individual workstation (Figure 4-39).
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Figure 4-39.  Display Interface Panels.
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k.  
If the pattern on the display monitors look like the pattern referred to in step j, press N key, then press KEYBD ENTER key.  Go to step n.

I. 
If the pattern on the display monitors does not look like the pattern referred to in step j, refer to higher level maintenance.

m.  
Observe that the following message is displayed on display monitor for each individual workstation (Figure 4-40).
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Figure 4-40.  Display Monitor.
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n.  
Press BALL ENTER key.  Observe that the list of BIT messages on the display interface flat panels also appear on the display monitor for each individual workstation.

o.  
Observe the following message below the BIT message list on the display monitor.  The number of load attempts, good blocks and bad blocks will be displayed below the horizontal lines (Figure 4-41).
NOTE: 
Blocks refer to a range of addresses containing data.
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Figure 4-41.  Load Attempts.
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p.  
After successful program load, the following images will appear at workstation display monitor and display interface flat panels (Figure 4-42).
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Figure 4-42.  Successful program load.
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q.  
Adjust display monitor BRIGHTNESS control to set brightness of targets, symbols and characters to be displayed on screen.

r.  
Adjust display monitor CONTRAST control to set contrast of light and dark tones on screen.

s.  
Press display monitor DEGAUSS pushbutton to demagnetize CRT aperture mask.

NOTE: 
System is now ready for operator to log in, which will be studied in Subcourse IT 0697.

NOTE: 
Each workstation is provided with a writing surface that can be slid out from under the operator interface assembly.

16.  
Display Controls for the LPU.

a.  
On POWER DISTRIBUTION CONTROL panel, make sure RACK POWER, DISPLAY circuit breaker is set to ON.

b.  
Set display POWER ON/OFF switch to ON, and verify that display POWER indicator lamp illuminates.  This switch is normally OFF until the 400Hz ADP is set to ON (Figure 4-43 (a)).

c.  
Verify that display OVERTEMP indicator lamps do not illuminate (Figure 4-43 (b)).

NOTE: 
If display OVERTEMP indicator lamps illuminate, follow steps d through f.  If OVERTEMP indicator lamps do not illuminate, go to step g.

d.  
Set display POWER ON/OFF switch to OFF.

e.  
Turn environmental control TEMPERATURE SELECTOR control CCW to cool the shelters interior (Figure 4-44).

f.  
Wait until shelter temperature has reached 65xF to 80xF (18.3xC to 27xC) temperature range, then go back to step b above.

NOTE: 
If OVERTEMP indicator lamps stay on after 65xF to 80xF temperature range is reached, refer to higher level maintenance.

g.  
Press display OVERTEMP indicator lenses inward (Figure 4-43 (c)).

h.  
Verify that display OVERTEMP indicator lamps illuminate.  If they do not, refer to higher level maintenance.

i.  
Observe display screen, verify software programming is being loaded into display memory.  If not, press display INIT pushbutton switch to begin software program load.
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Figure 4-44.  Temperature Selector Control.
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NOTE: 
The display built-in-test (BIT) will run before the display operating software has been loaded into display memory.  The following image will appear on the screen as the BIT runs (Figure 4-45).

j.  
Adjust display LAMP INTENSITY control to set brightness of display backlighted keys and switches (Figure 4-46 (a)).

k.  
Adjust DISPLAY INTENSITY TARGET, SYMBOL and GRAPHICS controls to set brightness of targets, symbols, alphanumeric characters, and vectors on display screen (Figure 4-46 (b)).

I.  
Adjust display FOCUS control to clarify display screen presentation (Figure 4-46 (c)).

NOTE: 
After the BIT has run, the DIAGNOSTIC PROGRAM image will disappear and the GSM OPERATIONAL CONFIGURATION menu will appear Figure 4-47) 

17.  
Digitizer Equipment (Figure 4-43).

a.  
Remove map bug from storage locker.

NOTE: 
Map bug can be connected to connector above either plotting board.

b.  
Connect map bug to connector on top edge of either the large plotting board (curbside wall) or small plotting board (front wall).

NOTE: 
Digitizer plotting boards and MAP BUG have not been tested yet.  These items will be tested when TSS or STOR has logged in and has accessed SYSTEM MAP REGISTRATION MENU.  Refer to ACCP subcourse IT 0697.

18.  
Operator Chairs.  Release operator chairs from stowed positions by locating two ball lock pins on opposite legs of chairs.  Pull back lock pins straight up (Figure 4-44).

NOTE: 
Operator chairs should be removed from their stowed position prior to the l.D. controller checks.
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Figure 4-45.  GSM Operational Configuration Menu.
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Figure 4-46.  Diagnostic Program Screen Image.
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19.  
AN/UPD-7 Operation Setup.

a.  
Perform power up procedures.

b.  
Perform antenna installation and deployment.

c.  
Perform equipment setup.

d.  
On Demodulator-Receiver (DMR) front panel, make sure POWER ON/OFF switch (1) is set to ON.

e.  
On Demodulator-Receiver (DMR) Radio Set Control Front panel, set switches as follows (Figure 4-47).
(1) 
PRESET switch (2) as directed by mission control officer.

(2) 
BW switch (3) to WB position.

(3) 
MANUAL/PRESET/GUARD select switch (4) as directed by mission control officer.

(4) 
UHF mode select switch (5) as directed by mission control officer.

(5) 
Frequency selector/readout knobs (6) as directed by mission control officer.

(6) 
CHAN select switch (7) as directed by mission control officer.

f.  
On Demodulator-Receiver (DMR) UHF TUNABLE BANDPASS FILTER front panel, adjust knob (8) as directed by mission control officer.

g.  
On Digital-to-Digital Converter (DDC) front panel, make sure POWER on/off switch (9) is set to on.

h.  
At display terminal, select AN/UPD-7 operating menus (TM 11-5865-231-2-1 or IT 0697).
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Figure 4-47.  Demodulator-Receiver (DMR) Radio Set Control Front Panel.
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LESSON 4

Practice Exercise

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer to each item.  When you have completed the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.  
When powering up the GSM what is the first thing you do?

A.  Set Blackout switch to desired setting

B.  Press Alarm Reset

C.  Set ECU circuit breakers to ON

D.  Set main circuit breaker to ON

2.  
When is the disk preheater used?

A.  All the time

B.  During cold weather operations only

C.  At temperatures above 30°F

D.  Never
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LESSON 4

Practice Exercise

Answer Key and Feedback

ITEM
CORRECT ANSWER AND FEEDBACK
1.
D.  
The first step in powering up the GSM is to set the main circuit breaker to ON (page 4-2), para la).
2.  
B.  
The disk preheater is used for cold operations only (page 4-21, Note).
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LESSON 5

EQUIPMENT SHUTDOWN OPERATIONS

Critical Tasks:   301-353-6402

301-353-6408

OVERVIEW

LESSON DESCRIPTION:

In this lesson you will learn the basic shutdown procedures of the GSM.

TERMINAL LEARNING OBJECTIVE:

ACTION: 
Perform basic shutdown procedures of the GSM.

CONDITIONS: 
You will be given access to extracts from DEPTM 11-5865-231-10 VOLS 1 & 2.

STANDARD: 
Perform basic shutdown procedures on the GSM IAW DEPTM 11-5865-231-10 VOLS 1 & 2.

REFERENCES: 
The material contained in this lesson was derived from the following publications: DEPTM 11-5865-231-10 VOLS 1 & 2.

INTRODUCTION

As a GSM operator you also need to know the procedures involved in shutting down the GSM after your mission is complete or when you need to move to a new location.
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EQUIPMENT SHUTDOWN

1.  
Digitizer Equipment.

a.  
Perform log-out procedure at each display workstation.

NOTE: 
ACCP Subcourse IT 0697 for log-out procedures.

b.  
Disconnect map bug from large plotting board (curbside wall) or small plotting board (front wall).
c.  
Stow map bug in storage locker.

2.  
Display Equipment (Figure 5-1).
a.  
On display monitor, set OFF/ON/TEST/BIT switches to OFF.

b.  
On POWER DISTRIBUTION PANEL, set LEFT STATION and RIGHT STATION, OPR INTFC circuit breakers to OFF.

c.  
On POWER DISTRIBUTION PANEL, set LEFT STATION and RIGHT STATION, COLOR MONITOR circuit breakers to OFF.

d.  
On POWER DISTRIBUTION PANEL, set LEFT STATION and RIGHT STATION, WORKSTATION POWER ON/OFF 208VAC switches to OFF.

e.  
On map storage rack 28VDC POWER SUPPLY (28VDC-3), set power ON/OFF switch to OFF.
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Figure 5-1.  Display Equipment.
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3.  
Headset/Fieldphones Equipment (Figure 5-2).
a.  
On voice communications control unit(s), disconnect headset press-to-talk rocker switch cables from connectors J1 and J2.

b.  
Stow headsets and cables in storage locker.

c.  
Push fieldphones drawers back into display rack compartments.
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Figure 5-2.  Headset/Field phones.
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4.  
Printer Assembly.

(1)  
If printer is printing, wait for printout to finish and remove printout.

(2) 
On printer front panel (Figure 5-3), set POWER ON/OFF switch to OFF.

5.   Input/Output (I/O) Controllers (Figure 5-4).
(1) 
On forward I/O controller front panel, set AC POWER ON/OFF switch to OFF.

(2) 
On rear I/O controller front panel, set AC POWER ON/OFF switch to OFF.
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Figure 5-3.  Printer Front Panel.


5-5
IT0696

[image: image120.png]1/0 CONTROLLER

Jell




Figure 5-4.  I/O Controller.
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6.  
Control Rack Equipment (Figure 5-5).
a.  
On demodulator-receiver front panel, set POWER ON/OFF switch to OFF.

b.  
On digital-to-digital converter front panel, set POWER switch to OFF.

c.  
On DIGITIZER front panel, set AC POWER ON/OFF switch to OFF.
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Figure 5-5.  control Rack Equipment.
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7.  
Communications Rack Equipment (Figure 5-6).
a.  
Open hinged door of comm rack.

b.  
On MCS and TACFIRE RT-524 transceivers, set rotary POWER switches to OFF.

NOTE:  
As required, leave voice communications RT-524 transceiver powered up for on-the-road communications.

c.  
On MCS KY-57 encrypter, set OFF/ON rotary switch to OFF.

NOTE: 
Once set to OFF, refer to TM 11-5810-256-12 for disposition of KY-57 encrypters.

d.  
Leave voice KY-57 encrypter powered up in preparation for road march communications.

e.  
On MCS HYX-57 wireline adapter, set POWER rotary switch to OFF.

f.  
On 28VDC-2 power supply ON/OFF circuit breaker to OFF.

g.  
On lower control unit front panel, set SCDL PWR and MASTHEAD PWR switches to OFF.

h.  
Close hinged door of communications rack.
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Figure 5-6.  Communications Rack Equipment.
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8.  
ADP Rack Equipment (Figure 5-7).
a.  
On POWER DISTRIBUTION CONTROL panel, set RACK POWER 400 HZ circuit breaker to OFF.

b.  
On comm processor front panel, set AC POWER ON/OFF switch to OFF.

c.  
Open top hinged panel of ADP rack and on TACFIRE KG-30 encrypter front panel, set POWER switch to OFF.

d.  
On TACFIRE HYX-57 wireline adapter, set POWER rotary switch to OFF.

e.  
On ADP rack 28VDC-1 power supply, set circuit breaker CB1 to OFF.

f.  
Close top hinged panel of ADP rack.
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Figure 5-7.  ADP Rack Equipment.
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9.  
Disk Preheater/Front Panel Plenums (Figure 5-8).

a.  
If set to On, set disk preheater front panel POWER circuit breaker to OFF.

b.  
If installed, remove front panel plenum duct or shelter interior plenum duct by turning three knurled, slotted, captive screws CCW.  Pull front panel plenum duct away from magnetic disk air intake door.

c.  
Stow plenum duct in shelter storage locker.  Remove preheater front panel cover from storage locker.

d.  
Align three knurled, slotted, captive screws of front panel cover with fastening holes in preheater air plenum duct.

e.  
Secure front panel cover to air exhaust opening by turning cover's three knurled, slotted, captive screws CW.
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Figure 5-8.  Disk Preheater/Front Panel Plenums.
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10.  
Magnetic Disk.

NOTE:  
Remove disk pack from magnetic disk, as follows.

a.  
On magnetic disk OPERATOR PANEL (Figure 5-9), set DISK STATUS SPDL MOTOR switch to OFF.

b.  
Push handle release buttons on latch handles at front of magnetic disk upward to release handles.

c.  
Raise latch handles and pull unit out on rack slides.
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Figure 5-9.  Operator Panel.
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d.  
Press spring-loaded locks on rack slides and pull unit out further (Figure 5-10)

CAUTION

MAGNETIC DISK DAMAGE HAZARD

Do not open disk cover until disk coasts to a stop.  Failure to observe this CAUTION could result in serious damage to the magnetic disk.

NOTE: 
Wait until magnetic disk STATUS/MAINTENANCE PANEL, COVER LOCK indicator is not longer lit.

e.  
Press lock release on shroud cover.

f.  
Release shroud cover lock arm.

g.  
Raise shroud cover.
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Figure 5-10.  Magnetic Disk.
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h.  
Get clean, empty disk pack canister (Figure 5-11).

i.  
Disengage bottom cover of disk pack canister by either of following methods:

o 
Hold knob on bottom cover and turn top cover handle CCW until bottom cover is released.

o 
Squeeze locks on bottom cover and pull bottom cover away from top cover.

j.  
Position top cover over disk pack.  Align notches in top cover with notches in top of disk pack.

k.  
Carefully lower top cover onto disk pack.

I.  
Lightly hold top cover with one hand to keep it from turning.

m.  
Turn top cover handle CCW with other hand until clicking noise is heard and felt.

n.  
Use top cover handle to carefully lift cover and disk pack off of spindle.

o.  
Put disk pack and top cover onto bottom cover.

p.  
Engage bottom cover of disk pack canister by either of following methods:

o 
Hold knob on bottom cover and turn top cover handle clockwise until it is tight.

o 
Squeeze, then release, locks on bottom cover.  Covers now locked.

q.  
Store disk pack canister in storage rack located above left operator's position.

CAUTION
DISK PACK DAMAGE HAZARD

Do not store disk pack canister on edge or upside down.  Store in level upright position.  Failure to comply will damage the disk.
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Figure 5-11.  Disk Canister.
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r.  
Remove voice coil cover by loosening six captive screws.  Lift cover off (Figure 5-12).

s.  
Remove carriage locking pin from hole labeled PIN STORAGE.

t.  
Insert carriage locking pin into hole labeled SHIPPING LOCK.

u.  
Reinstall voice coil cover, and close and lock disk shroud cover.

v.  
On magnetic disk OPERATOR PANEL (Figure 5-13), set MAIN POWER ON/OFF switch to OFF.

w.  
Open air intake door on front of magnetic disk.

x.  
Set magnetic disk power supply panel MAIN POWER circuit breaker to OFF.
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Figure 5-12.  Voice Coil.
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Figure 5-13.  Power Supply Panel.

IT0696
5-18
y.  
Close air intake door on front of magnetic disk unit.

z.  
Press spring-loaded locks on slide rails.

aa.
Pull unit out further to extend past voice coil cover.

bb.
Press spring-loaded locks on slide rails and push magnetic disk unit back into rack (Figure 5-14).
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Figure 5-14.  Disk Unit.
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11.  
Environmental (Figure 5-15).
a.  
On environmental control panel, set MODE SELECTOR rotary switch to OFF.

b.  
On environmental control panel, set COMPR CIRCUIT BKR to OFF.

NOTE:  
If outside air was vented through the shelter, perform steps c and d.

c.  
Set FRESH AIR CONTROL lever to SHUT.

d.  
Close shelter door air intake cover by pulling on knob.

e.  
Install EQUIPMENT AIR INTAKE FILTER ACCESS panel if removed.
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Figure 5-15.  Environmental.
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12.  
Power Entry Vault (Figure 5-16).
NOTE:  
If mast is to be lowered, proceed to lesson 3.

a.  
On POWER DISTRIBUTION CONTROL panel, make sure TRK BAT circuit breaker is set to ON.

b.  
On power control panel, set RADIO POWER BAT/GEN switch to BAT.

NOTE:
Leave MAIN, CONTROL, and AIR COMPRESSOR circuit breakers set to ON until mast has been retracted and air compressor is no longer needed.

c.  
On power control panel, set MAIN POWER ON/OFF switch to OFF.

d.  
On POWER DISTRIBUTION CONTROL PANEL, set CONTROL circuit breaker to OFF.

[image: image132.png]oI e





Figure 5-16.  Power Entry Vault.
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13.  
Operator Chairs.  Stow operator's chairs by positioning chair legs with ball lock pins directly over access holes in floor.  Push ball lock pins down into access holes (Figure 5-17).
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Figure 5-17.  Operator's Chairs.
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LESSON 5

Practice Exercise

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer to each item.  When you have completed the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.  
How should the Disk Pack Canisters be stored when not in use?

A.  Inside a dust free bag.

B.  In a level upright position.

C.  On end with the dust cover attached.

D.  In a light proof container.

2.  
What reason is there for leaving the RT-524 ON during equipment shutdown?

A.  To communicate with the aircraft.

B.  To communicate with the driver.

C.  On the road communications.

D.  Prevent loss of secure communications.

3.  
What is the last step during equipment shutdown for the Disk Preheater/Front Panel Plenum?

A.  Stow plenum duct in storage locker.

B.  Set power circuit breaker to the OFF position.

C.  Remove magnetic disk container.

D.  Secure air exhaust front panel cover.

4.  
When removing the Magnetic Disk, what must you wait for prior to removing the disk?

A.  You must wait for the disk to stop spinning.

B.  You must wait for the CCW light to illuminate.

C.  You must wait until the antenna is retracted.

D.  You must wait for the Controller Status light to go out.
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LESSON 5

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

ITEM
CORRECT ANSWER AND FEEDBACK

1.
B.  
The Disk must be stored in an upright level position (page 5-15, para.  CAUTION).
2.  
C.  
The RT-524 radio can be left on for "On the Road Communications".  (page 5-8, para.  NOTE #1).
3.  
D.  
The last step during equipment shutdown for the Disk Preheater/Front Panel Plenum is to secure the air exhaust front panel cover.
(page 5-11, para. 9.  e.).
4.  
A.  
Prior to removing the magnetic disk you must wait until the disk has stopped spinning.  (page 5-13, para.  CAUTION).
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