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1.  Purpose.  The subject course provides instruction on the necessary knowledge and techniques 
to properly install, operate and maintain the tactical switchboards and patching panels. 
 
2.  Scope.  This course will introduce Marines to the principles, capabilities, limitations, and uses 
of switchboards SB 3614(V)/TT and SB-3865(P)/TTC; remote multiplexer combiner TD-
1234(P)/TTC; and patching panel SB-4097/U. 
 
3.  Applicability.  This course is intended for instructional purposes only.  This course is 
designed for the Marine, private through sergeant, MOS 0612/0613/0614/0621.  This course can 
also be useful to units/commands that desire to enhance the communications abilities of their 
non-communications MOS personnel.  
 
4.  Recommendations.  Comments and recommendations on the contents of the course are 
invited and will aid in subsequent course revisions.  Please complete the course evaluation 
questionnaire at the end of the final examination.  Return the questionnaire and the examination 
booklet to your proctor.   
 
 
 
 T.M. FRANUS 
 By direction 
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Study Guide 

  
Congratulations Congratulations on your enrollment in a distance education course from the 

Distance Learning and Technologies Department (DLTD) of the Marine 
Corps Institute (MCI).  Since 1920, the Marine Corps Institute has been 
helping tens of thousands of hard-charging Marines, like you, improve their 
technical job performance skills through distance learning.  By enrolling in 
this course, you have shown a desire to improve the skills you have and 
master new skills to enhance your job performance.  The distance learning 
course you have chosen, MCI 2552D, Field Switchboards—Installation and 
Operation, provides instruction on installing, operating, and maintaining the 
SB-3614, SB-3865 tactical switchboards, SB-4097 patching panels, and the 
TD-1234 remote multiplexer. 

  
Your Personal 
Characteristics 

• YOU ARE PROPERLY MOTIVATED.  You have made a positive 
decision to get training on your own.  Self-motivation is perhaps the most 
important force in learning or achieving anything.  Doing whatever is 
necessary to learn is motivation.  You have it! 

 
• YOU SEEK TO IMPROVE YOURSELF.  You are enrolled to improve 

those skills you already possess, and to learn new skills.  When you 
improve yourself, you improve the Corps! 

 
• YOU HAVE THE INITIATIVE TO ACT.  By acting on your own, you 

have shown you are a self-starter, willing to reach out for opportunities to 
learn and grow. 

 
• YOU ACCEPT CHALLENGES.  You have self-confidence and believe 

in your ability to acquire knowledge and skills.  You have the self-
confidence to set goals and the ability to achieve them, enabling you to 
meet every challenge. 

 
• YOU ARE ABLE TO SET AND ACCOMPLISH PRACTICAL 

GOALS.  You are willing to commit time, effort, and the resources 
necessary to set and accomplish your goals.  These professional traits will 
help you successfully complete this distance learning course. 

 
Continued on next page 
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Study Guide, Continued 

  
Beginning Your 
Course 

Before you actually begin this course of study, read the student information 
page.  If you find any course materials missing, notify your training officer or 
training NCO.  If you have all the required materials, you are ready to begin. 
 
To begin your course of study, familiarize yourself with the structure of the 
course text.  One way to do this is to read the table of contents.  Notice the 
table of contents covers specific areas of study and the order in which they are 
presented.  You will find the text divided into several study units.  Each study 
unit is comprised of two or more lessons, lesson exercises, and finally, a study 
unit exercise. 

  
Leafing 
Through the 
Text 

Leaf through the text and look at the course.  Read a few lesson exercise 
questions to get an idea of the type of material in the course.  If the course has 
additional study aids, such as a handbook or plotting board, familiarize 
yourself with them. 

  
The First Study 
Unit 

Turn to the first page of study unit 1.  On this page, you will find an 
introduction to the study unit and generally the first study unit lesson.  Study 
unit lessons contain learning objectives, lesson text, and exercises. 

  
Reading the 
Learning 
Objectives 

Learning objectives describe in concise terms what the successful learner, 
you, will be able to do as a result of mastering the content of the lesson text.  
Read the objectives for each lesson and then read the lesson text.  As you read 
the lesson text, make notes on the points you feel are important. 

  
Completing the 
Exercises 

To determine your mastery of the learning objectives and text, complete the 
exercises developed for you.  Exercises are located at the end of each lesson, 
and at the end of each study unit.  Without referring to the text, complete the 
exercise questions and then check your responses against those provided. 

 
Continued on next page 
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Study Guide, Continued 

  
Continuing to 
March 

Continue on to the next lesson, repeating the above process until you have 
completed all lessons in the study unit.  Follow the same procedures for each 
study unit in the course. 

  
Preparing for 
the Final Exam 

To prepare for your final exam, you must review what you learned in the 
course.  The following suggestions will help make the review interesting and 
challenging. 
 
• CHALLENGE YOURSELF.  Try to recall the entire learning sequence 

without referring to the text.  Can you do it?  Now look back at the text to 
see if you have left anything out.  This review should be interesting.  
Undoubtedly, you’ll find you were not able to recall everything.  But with 
a little effort, you’ll be able to recall a great deal of the information. 

 
• USE UNUSED MINUTES.  Use your spare moments to review.  Read 

your notes or a part of a study unit, rework exercise items, review again; 
you can do many of these things during the unused minutes of every day. 

 
• APPLY WHAT YOU HAVE LEARNED.  It is always best to use the 

skill or knowledge you’ve learned as soon as possible.  If it isn’t possible 
to actually use the skill or knowledge, at least try to imagine a situation in 
which you would apply this learning.  For example make up and solve 
your own problems.  Or, better still, make up and solve problems that use 
most of the elements of a study unit. 

 
• USE THE “SHAKEDOWN CRUISE” TECHNIQUE.  Ask another 

Marine to lend a hand by asking you questions about the course.  Choose 
a particular study unit and let your buddy “fire away.”  This technique can 
be interesting and challenging for both of you! 

 
• MAKE REVIEWS FUN AND BENEFICIAL.  Reviews are good habits 

that enhance learning.  They don’t have to be long and tedious.  In fact, 
some learners find short reviews conducted more often prove more 
beneficial. 

 
Continued on next page 
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Study Guide, Continued 

  
Tackling the 
Final Exam 

When you have completed your study of the course material and are confident 
with the results attained on your study unit exercises, take the sealed envelope 
marked “FINAL EXAM” to your unit training NCO or training officer.  
Your training NCO or officer will administer the final examination and return 
the examination and the answer sheet to MCI for grading.  Before taking your 
final examination, read the directions on the DP-37 answer sheet carefully. 

  
Completing 
Your Course 

The sooner you complete your course, the sooner you can better yourself by 
applying what you’ve learned!  HOWEVER--you do have 2 years from the 
date of enrollment to complete this course.   

  
Graduating! As a graduate of this distance education course and as a dedicated Marine, 

your job performance skills will improve, benefiting you, your unit, and the 
Marine Corps.  

  
Semper Fidelis! 



 ix  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This page intentionally left blank.) 



MCI Course 2552D 1-1 Study Unit 1  

STUDY UNIT 1 

SWITCHBOARD SB-3614(V)/TT 

Overview 

 
Introduction Effective and reliable communication is the key to success in battle.  Being 

able to install and operate this man transportable switchboard SB-3614(V)/TT 
is definitely the first step. 

 
Scope This study unit is designed to provide the necessary knowledge and 

techniques to properly install and operate the SB-3614(V)/TT automatic 
switchboard. 

 
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Description 1-3 
Installation  1-23 
Operation  1-45 
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LESSON 1 

DESCRIPTION 

Introduction 

 
Lesson Scope The SB-3614(V)/TT automatic switchboard is one of the most widely used 

switchboards in the Marine Corps.  It is the "work horse" of analog 
telecommunications.   

  
Content This lesson provides you with information on the SB-3614(V)/TT’s 

description, the characteristics, components, and the functions to enhance 
your knowledge and skills. 

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 
• Describe the SB-3614(V)/TT. 
 
• Identify the components of the SB-3614(V)/TT. 
 
• Identify the three main groups on the front panel of the SB-3614(V)/TT. 
 
• Identify the function of the controls and indicators on the front panel. 
 
• Identify the function of the controls and indicators on the rear panel. 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-3 
Characteristics 1-4 
Components 1-5 
Front Panel 1-6 
Rear Panel 1-13 
Lesson 1 Exercise 1-19 
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Characteristics  

 
Description A description of the SB-3614(V)/TT system is listed below: 

 
• Tactical 
• Ruggedized 
• 30-terminal 
• Automatic switchboard 

  
Capabilities The SB-3614(V)/TT system provides  

 
• Rapid service 
• Two-wire (2W) common battery signaling (CBS) lines 
• 20-Hertz (Hz) ringdown lines (RDL) and ringdown trunks (RDT) 
• Common battery (CB)/dial pulse (DP) and CB/dual tone multiple 

frequency (DTMF) lines and trunks 

  
Diagram of the 
SB-3614(V)/TT 

The SB-3614(V)/TT is shown in the diagram below: 

 

 

  
Configuration The basic switchboard can be operated as a single 30-line terminal 

switchboard or stacked with additional switchboards to form a 60- or 90-line 
system.  A maximum number of three switchboards can be stacked. 
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Components  

  
Parts There are two components associated with the SB-3614(V)/TT system: 

 
• Switchboard 
• Spare parts case MK-1823(V)/TT (telephone accessory maintenance kit) 

  
Switchboard  
Components 

In its transit configuration, the SB-3614(V)/TT switchboard system contains 
the following: 
 
• Operator headset microphone H-182/PT––stored in the front cover 
 

• W-3 interconnection cable, two W-1 battery power cables, one GP-8 
grounding rod, and one W-4 grounding cable––stored in the rear cover 

  
The Spare 
Parts Case 
Components 

The spare parts case MK-1823(V)/TT consists of storage space for the 
following issued items as identified in the diagram below: 
 
Note:   Circuit boards will be discussed in a later lesson. 

 

 
  

Continued on next page 
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Front Panel  

  
Main Groups The front panel controls and indicators are assembled into three main groups 

as identified in the diagram below:  
 

 

  
Power Alarm 
Group 

The indicators and switches in the power alarm group are identified in the 
diagram below:  

 

 
 

Continued on next page 
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Front Panel, Continued 

  
Power Alarm 
Group 
Indicators and 
Switches 

The function of the indicators and switches are listed in the table below: 

 
Part Function 

20 HZ FAILURE 
Indicator Lamp 

Indicates excessive load on the line   
 
Note:   Occasional brief flashes are normal; however, 

indications in excess of two seconds are 
abnormal and maintenance is required. 

Common Control 
Unit (CCU) 
FAILURE 
Indicator Lamp 

Lights when the processor does not complete the 
scanning cycle within approximately 1.2 seconds   
 
Note:   Occasional and infrequent flashes are normal in 

extremely high traffic periods. 
Direct Current 
(DC) FAILURE 
Indicator Lamp 

• Lights steadily when any of the internal DC voltage 
has failed or is out of tolerance   

 
• Flashes when prime power battery voltage is too low 

for reliable switchboard operation 
POWER 
ON/OFF  
Toggle Switch 

Applies power to the power supply module 

PWR ON 
Indicator Lamp 

Indicates prime power has been applied 

Three Position 
Switch 

• NIGHT LIGHT:  Three lights illuminate the terminal 
status area––one light illuminates the format plate 
and the other two illuminate the keypad section.  

 
• OFF:  Shuts off the power for the night light/lamp 

test indicators––all other lamps and indicators 
operate normally. 

 
• LAMP TEST:  Designated indicators illuminate 

when the lamp test is being processed.  
 

Continued on next page 
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Front Panel, Continued 

 
Power Alarm 
Group 
Indicators and 
Switches, 
continued 

 

 
Part Function 

BRIGHTNESS 
Rotary Control 

Adjusts the lamps from minimum to maximum 
brightness––LO to HI, except the common control unit 
failure lamp 

NIGHT ALARM 
Audible Alarm  

Sounds a 2900-Hz tone when common control unit 
failure occurs 

NIGHT ALM 
VOLUME 
Rotary Control 

Adjusts the volume of the night alarm from minimum to 
maximum level 

4.0A Slow Blow 
Fuse with 
SPARE 

Provides an input power line for circuitry protection 
 
Note:   There is a spare fuse located adjacent to the 

active 4.0A slow blow fuse. 
HEAD SET 
Connector 

Connects the operator H-182/PT headset to the  
SB-3614(V)/TT 

HDST VOLUME 
Rotary Control 

Adjusts volume of sound in the operator headset from 
minimum to maximum levels 

 
Continued on next page 
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Front Panel, Continued 

  
Terminal 
Status Group 

The indicators and switches in the terminal status group are identified in the 
diagram below: 

 

 

  
Terminal 
Status Group 
Indicators 

The function of the indicators are listed in the table below: 

 
Part Function 

Terminal Status 
Indicator Lamps 

Thirty lamps––one per terminal––illuminate steadily 
when a terminal is dialing or busy with another 
subscriber. 

Terminal Status 
Writing Surface 

Permanent numbers––30 per terminal––indicate the 
terminal numbers for the 30, 60, or 90 terminal 
configurations.   
 
Note:   The surface above the permanent numbers is for 

writing subscriber information. 

  
Programming 
Area 

The area between the terminal status group and the common function control 
group will be discussed in a later chapter. 

 
Continued on next page 
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Front Panel, Continued 

  
Common 
Function 
Control Group 

The pushbuttons in the terminal status group are identified in the diagram 
below: 

 

 

  
Common 
Function 
Control Group 
Pushbuttons 

The function of the indicators and pushbuttons are listed in the table below: 

 
Part Function 

CALL STATUS 
Light 

• Indicates the operator is idle when not illuminated 
 
• Illuminates steady when the operator is connected to 

a routine subscriber 
 
• Flashes when the operator is connected to a priority 

subscriber 
 
Note:   The nightlights located to the left and right of the 

call status light were previously discussed in the 
Power Alarm Group. 

 
Continued on next page 
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Front Panel, Continued 

    
Common 
Function 
Control Group 
Pushbuttons, 
continued 

 

 
Part Function 

Keypad 4x4 
Pushbuttons  

Extend calls, establish priorities, and write into memory. 
 
Note:   The operator monitors, answers, initiates, and 

extends calls by using the 4x4 pushbutton keypad 
and other functional pushbuttons.  The subscriber 
hanging up can break down any connection 
manually or automatically through operator 
intervention. 

RE-ENTRY • Depressing this pushbutton allows a single party in 
communication with the operator to be placed on 
hold.  The operator then becomes idle.  Depressing 
CALL ANS, the party is reconnected to the operator. 

 
• Allows conference calls in communication with the 

operator to be placed on hold.  RE-ENTRY will 
illuminate and the operator becomes idle.  
Depressing RE-ENTRY when illuminated connects 
the operator to the conference call previously placed 
on hold. 

TONE SEND • Illuminates when operator is connected to a trunk 
requiring dual tone multi-frequency (DTMF) tones. 

 
• When illuminated, depressing TONE SEND causes 

the lamp to be extinguished, indicating keypad is no 
longer in the tone send mode. 

OPR RLSE Releases the operator from any single or multiple party 
calls.  Depressing the OPR RLSE makes the operator 
idle. 

 
Continued on next page 
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Front Panel, Continued 

  
Common 
Function 
Control Group 
Pushbuttons, 
continued 

 

 
Part Function 

CLEAR CDRLS • Illuminates steadily when the program toggle switch 
is in the program position.  Depressing the CLEAR 
CDRLS pushbutton clears all previously entered 
data. 

 
• Clears by depressing the CLEAR CDRLS 

pushbutton after an erroneous six-digit entry while 
programming entry and unlocks operator’s button 
function so that another entry can be made.  

CALL ANS • Illuminates steadily when all calls in operator’s 
queue are routine. 

 
• Flashes when one or more calls in operator’s queue 

are priority (all incoming trunk calls are processed as 
priority). 

 
• Disconnects the operator from previous calls and 

connects him or her to the first call in operator’s 
queue. 
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Rear Panel 

  
Rear Sections The SB-3614(V)/TT rear panel consists of three sections as identified in the 

diagram below:  
  

 
   

Continued on next page 
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Rear Panel, Continued 

 
Terminal 
Board Section 

The terminal board section consists of the following controls and connectors 
as identified in the diagram below: 

 

  
Terminal 
Board Controls 
and Connectors 

The function of the controls and connectors are listed in the table below: 

 

Part Function 
Terminal Board • A group of 12 terminal pairs––1 to 12––are used to 

connect two-wire (2W) line or trunks. 
 

• A group of 18 terminal pairs––13 to 30 functions to 
transmit (XMIT) and receive (RCV)––are used to 
connect four-wire (4W) trunks.  This group can also 
be used to connect 2W lines and trunks when using 
the transmit pairs.  

 

• A ground wing nut and a cable connect the terminal 
board to the ground (GND) wingnut on the 
switchboard. 

 

Note:   The terminal panel contains 100 insulated 
binding posts––hole-in-head connectors. 

 
Continued on next page 
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Rear Panel, Continued 

   
Terminal Board 
Controls and 
Connectors, 
continued 

 

 
Part Function 

OPERATOR 
Binding Posts 

A pair of terminals to which an external telephone, such 
as the TA-312/PT in the local battery mode can be used 
as a substitute for the H-182/PT headset microphone. 

TEST TONE 
Binding Posts 

• A pair of terminals to which the switchboard 
generates a 1050-Hz tone for testing purposes by 
inputting "N99" when the operator is in the idle state.  
"N" equals any number from 1 through 6.   

 
• Test tone allows the troubleshooting team to identify 

a break or problem within the line. 
GND Wingnut Bonds the SB-3614(V)/TT ground connection to the 

earth. 
  

Continued on next page 
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Rear Panel, Continued 

 
Stacking 
Section 

The stacking section consists of the following controls and connectors as 
identified in the diagram below: 

 

  
Stacking 
Controls and 
Connectors 

The function of the controls and connectors are listed in the table below: 

 
Part Function 

MASTER/SLAVE 
Toggle Switch 

• In a multiple switchboard configuration, the 
MASTER position designates the switchboard used 
for control and call extensions, etc.   

 

• The SLAVE position indicates the switchboard 
function is subordinated to the master switchboard. 

 

Note:   In a single switchboard installation, this switch 
must be in the MASTER position. 

NUMBER PLAN 
Three Position 
Rotary Switch 

• Indicates the numbers designated to terminals 
connected to the switchboard.   

 

• In a stack configuration, each switchboard must 
have a different position for the NUMBER PLAN 
switch. 

 
Continued on next page 
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Rear Panel, Continued 

  
Stacking 
Controls and 
Connectors, 
continued 

 

 

Part Function 
TRUNK 
HUNTING 
CONTROL 

When the toggle switch is 
 
• ON—automatic trunk hunting is enabled for 

terminals 23 through 26. 
 

• OFF—automatic trunk hunting is disabled for 
terminals 23 through 26. 

SWBD INTCON 
Upper Connector 

Connects the W-3 interconnection cable to the upper 
switchboard when used in a stacked configuration. 

SWBD INTCON 
Lower Connector 

Connects the W-3 interconnection cable to the lower 
switchboard when used in a stacked configuration. 

   
Power Section The power section consists of the following controls and connectors as 

identified in the diagram below: 
 

 
  

Continued on next page 
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Rear Panel, Continued 

 
Power Controls 
and Connectors 

The function of the controls and connectors are listed in the table below: 

 
Part Function 

DC PRIME 
POWER (J1) 

Inputs 24VDC prime power to this connector.  Prime 
power is designated for the J1 connector 

DC POWER  
A (J2) and B (J3) 

Inputs 24VDC batteries to this connector.  Batteries A 
and B are designated for J2 and J3 connectors 
respectively 

BATTERY 
SELECT (S1) 
Toggle Switch  

Selects battery A or B 
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Lesson 1 Exercise 

 
Directions Complete exercise items 1 through 5 by performing the action required.  

Check your answers against those listed at the end of this lesson.   

 
Item 1 The SB-3614(V)/TT is a tactical, ruggedized, ______________ switchboard. 

 
a. 20-terminal automatic 
b. 30-terminal manual 
c. 30-terminal automatic system 
d. 30-terminal digital system 

 
Item 2 What are the two components associated with the SB-3614(V)/TT system? 

 
a. Switchboard and spare parts case MK-3614(V)/TT 
b. Switchblade and spare parts case MK-2512(V)/TT 
c. Switchover and spare parts case TD-1234(V)/TT 
d. Switchboard and spare parts case MK-1823(V)/TT 

 
Item 3 What are the three main groups on the SB-3614(V)/TT front panel? 

 
a. Power status, terminal alarm, and common function control 
b. Power alarm, terminal status, and common function control 
c. Power alarm, terminal control, and common status control 
d. Power status, terminal alarm, and common function control 

 
Item 4 The purpose of the 4x4 keypad pushbuttons on the front panel of the  

SB-3614(V)/TT is to 
 
a. extend calls, establish priorities, and write into memory. 
b. type letters, write memos, and spell check documents. 
c. spell words, establish communication, and place an order. 
d. input numbers, type code, and input programs. 

 
Continued on next page 
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Lesson 1 Exercise, Continued 

  
Item 5 When an external telephone in the local battery mode is used as a substitute 

for the H-182/PT headset microphone, which pair of terminals is utilized? 
 
a. Test tone binding posts 
b. Operator binding posts 
c. Grounding binding posts 
d. Two-wire binding posts 

  
Continued on next page 
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Lesson 1 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 c 1-4 
2 d 1-5 
3 b 1-6 
4 a 1-11 
5 b 1-15 

 
Summary In this lesson, you learned the description, characteristics, components, and 

the function of each part of the switchboard SB-3614(V)/TT.  In the next 
lesson, you will learn how to install the switchboard SB-3614(V)/TT system. 
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LESSON 2 

INSTALLATION 

Introduction 

 
Lesson Scope In your MOS, you must know how to install the SB-3614(V)/TT automatic 

switchboard to provide the maximum service for your unit.  Once you have 
mastered the installation procedures, you can then function as a well-trained 
field wireman.   

  
Content This lesson provides you with the information on the SB-3614(V)/TT’s basic 

installation procedures, and skills to connect subscribers for communication. 

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 
• Identify the site and shelter requirements for installing the  

SB-3614(V)/TT. 
 
• Identify the steps for making an earth ground for the SB-3614(V)/TT. 
 
• Identify the terminals used for 2W connections. 
 
• Identify the terminals used for 4W connections. 
 
• Identify the external power source for the SB-3614(V)/TT. 
 
• Select the uses for each terminal card. 
 
• Identify the five types of data to be programmed into the SB-3614(V)/TT. 
 
• Identify the two steps to begin programming the memory. 
 
• Identify the steps to perform line checks and test calls. 
 
• Identify the interconnecting cable used to stack switchboards. 

 
Continued on next page 
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Introduction, Continued 

  
In This Lesson This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-23 
Initial Set-up 1-25 
Connections 1-26 
Terminal Cards 1-29 
Understanding Data 1-33 
Programming  1-35 
Checking  1-38 
Stacking  1-39 
Lesson 2 Exercise 1-40 
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Initial Set-up 

 
Site and Shelter 
Requirements 

There are no special planning requirements.  During installation, place the 
switchboard in a dry, level position that will allow the operator to perform his 
or her functions.   

  
Grounding the 
Switchboard 

To make an earth ground for the SB-3614(V)/TT, follow the steps listed in 
the table below: 

 

Step Action 
1 Drive the grounding rod (GP-8) into the ground. 

Attach the ground (GND) cable (W-4) between the rod and the 
wingnut on the terminal panel as identified in the diagram below: 
 

 
 

If… Then… 
Two or more 
switchboards are stacked 

Install a ground stake and ground 
cable for each switchboard. 

The installation is made 
in a garrison situation 

Use a suitable ground 
connection, such as a bare cold 
water pipe, rather than a ground 
stake. 

2 

 

Ground stakes are not 
installed for each 
switchboard 

Damage to the equipment and 
electrical shock to the operator 
will happen 
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Connections 

 
Connecting 
Two-Wire 
Terminals 

The 2W terminal connections are made to the (hole-in-head) connectors 
located on the terminal panel.  Connector pairs—designated 2W—are located 
in two terminal groups as identified in the diagram below:  

  

 

   
Two-Wire 
Procedures 

When installing the switchboard or adding a new subscriber/trunk, follow the 
steps listed in the table below: 

 
Step Action 

1 Strip field wire pairs 3/8 inch for each subscriber.  After stripping 
the wires, neatly wrap the copper conductors around the steel 
strands. 

2 Press one hole-in-head connector, insert the striped field wire and 
release the connector. 

3 Make sure the connector is closed on bare wire so the field wire 
will not pull out.  Repeat for the other conductor. 

4 Repeat the above steps for all subscribers. 
 

Continued on next page 
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Connections, Continued 

 
Connecting 
Four-Wire  
Terminals 

The 4W terminal connections are made to the (hole-in-head) connectors 13 
through 30 located on the terminal panel as shown in the diagram below: 

 

 

  
Four-Wire 
Procedures 

When installing the switchboard or adding a new subscriber/trunk, follow the 
steps listed in the table below: 

 
Step Action 

1 Strip field wire pairs 3/8 inch from end. 
2 Press one XMIT hole-in-head connector, insert the stripped field 

wire, RCV from the distant end, and release the connector. 
3 Press the remaining XMIT connector and insert the remaining 

“distant receive” conductor. 
4 Perform the above steps on the RCV hole-in-head (using the 

distant end transmit) connectors. 
5 Make sure all connectors are closed on bare wire and the field 

wire will not pull out. 
6 Repeat the above steps for all trunks. 

 
Continued on next page 
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Connections, Continued 

  
External Power 
Connection 

Each SB-3614(V)/TT requires an external source of 24 VDC.  Connectors for 
three independent power sources are provided:  
 
• DC PRIME POWER connection for generator or power supply 
• DC POWER A connection for batteries 
• DC POWER B connection for batteries 
 
Only one of these sources is required for operation.  All three input 
connectors are identical, as are the two power cables.  When only a single 24 
VDC power supply is available, connect it to J1 (DC prime power input). 

  
WARNING:     Do not connect 24VDC battery to the DC prime power input 

under any circumstance.   

  
Possibilities As long as 24VDC is being applied, there are three good possibilities for 

battery connections as shown in the diagram below: 
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Terminal Cards 

  
Types of Cards There are five types of terminal cards or printed circuit boards used to 

establish the type of subscriber that will interface with the SB-3614(V)/TT: 
 
• Type-I 
• Type-II 
• Type-III 
• Type-IV (not applicable to USMC) 
• Type-V 

  
Type-I Card The Type-I card  

 
• Consists of four toggle switches—two are on the upper portion of the 

printed circuit board and two are on the lower portion 
 

• Used for 2W ring down line/ring down trunk (RDL/RDT) or common 
battery signaling (CBS) 

 

• Connection is made by attaching field wire to any of the 2W terminals    
(1 through 12) or to the XMIT pairs of the 4W terminals (13 through 30) 
on the terminal panel 

 

 
 

Continued on next page 

Terminal Card Switch Location 

I LEFT CTR RIGHT 

P UNAS R 
N 

 RDL RDT 

P UNAS R S2 
N+1 
S1  RDL RDT 
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Terminal Cards, Continued 

  
Type-II Card The Type-II card  

 
• Consists of two toggle switches—both are on the upper portion of the 

printed circuit board 
 
• Used for 2W common battery (CB) dial pulse (DP) or a 2W CB dual tones 

multiple frequency (DTMF)  
 
• Connection is made by attaching field wire to any of the 2W terminals    

(1 through 12) or to the XMIT pairs of the 4W terminals (13 through 30) 
on the terminal panel 

 

 
 

Continued on next page 

Terminal Card Switch Location 

II LEFT CTR RIGHT 

N DIAL UNAS DTMF 

N+1 DIAL UNAS DTMF 
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Terminal Cards, Continued 

  
Type-III Card The Type-III card  

 
• Consists of two toggle switches—one on the upper portion of the printed 

circuit board and one on the lower portion 
 
• Used for 4W private automatic branch exchange (PABX) and converter 

(CONV) trunks  
 
• Connection is made by attaching field wire to any of the sets of 4W 

terminals (13 through 30) on the terminal panel 
  

 

  
Type-IV Card The Type-IV card 

 
• Is not used by the United States Marine Corps 
• Used for 6-wire E&M supervision dial pulse and E&M supervision 

DTMF lines and trunks (for automatic switchboard only) 
 

Continued on next page 

Terminal Card Switch Location 

III LEFT CTR RIGHT 

N PABX UNAS CONV 

N+1 PABX UNAS CONV 
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Terminal Cards, Continued 

 
Type-V Card The Type-V card  

 
• Consists of two toggle switches—both are on the upper portion of the 

printed circuit board.  The only visible difference between the Type V and 
Type II is Type-V has a large capacitor on the side. 

 
• Used for 2W DC closure DP trunks or 2W DC closure DTMF trunks 
 
• Connection is made by attaching field wire to any XMIT pair in the 4W 

terminal sets (13 through 30) 
 

 

    

Terminal Card Switch Location 

V LEFT CTR RIGHT 

N DIAL UNAS DTMF 

N+1 DIAL UNAS DTMF 
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Understanding Data 

  
Data Input The programmable memory of the SB-3614(V)/TT must contain certain data 

that applies to each individual switchboard.  This data is entered into the 
memory by using the 4x4 pushbutton keypad with the PROGRAM/CALL 
PROCESS guarded toggle switch in the PROGRAM position as shown on the 
diagram below:   
 

Note:   Changes or additions to original memory assignments are made in the 
same manner. 

 

 

  
Types of Data The five types of data are listed in the table below: 
 

Data Description 
Trunk 
Group 

Assigns a switch locator (SL) number to a trunk-hunting 
group.  Each switchboard can accommodate trunk-hunting 
groups from 1 to 30 2W trunks or 1 to 18 4W trunks. 

Trunk 
Terminal 

Assigns a specific wired trunk as part of a trunk-hunting 
group. 

Precedence Assigns a priority classmark to a specific wired line terminal.  
This classmark applies to CBS, RD, and CB only. 

Intercept Causes all calls destined to that specific terminal to be routed 
to the operator. 

Special 
Classmarks 

Identifies unique trunk terminal designations in memory.  The 
terminal card would perform differently than it was designed. 

   
Continued on next page 
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Understanding Data, Continued 

 
Special 
Classmarks 

Special classmarks are used to identify unique trunk terminal designations in 
memory.  The terminal card would perform differently than it was designed. 

 
Card Set For Classmark Result 

Type-I RD trunk terminals 02 
 
 

03 

• DTMF automatic RD 
trunk 

 
• 20-Hz DTMF applique 

trunk 
Type-III 4W converter trunk 

terminals 
01 Manual, 4W converter trunk 

Type-V DC closure trunks 01 Manual-in, automatic-out 
trunk 

 



MCI Course 2552D 1-35 Study Unit 1, Lesson 2  

Programming 

  
Input Data To program the memory of the SB-3614(V)/TT, follow the steps listed in the 

table below: 
 

Step Action 
1 Flip the PROGRAM/CALL PROCESS guarded toggle switch to 

the PROGRAM position—the CLEAR DATA RELEASE 
pushbutton will light. 

2 Key in the data, using the 4x4 pushbutton keypad. 
 
• When the first digit is keyed, the MEMORY ACCESS IN 

PROCESS (MAP) lamp will light.  Once the data has been 
properly entered into the memory, the MAP lamp will go off.  

 
• When entering trunk groups, you will receive a busy tone if 

the trunk group has already been entered or if the trunk is 
already assigned to another trunk group.  

 
• When entering data into the memory, you will receive an error 

tone and the MAP lamp will flash if you assign a terminal 
higher than 90 to a trunk group if intercept or precedence is 
assigned to a trunk, or if a special classmark is there.   

 
• To clear any errors, depress the CLEAR CDRLS pushbutton.  

After you have entered the required information into the 
memory, flip the PROGRAM/CALL PROCESS guarded 
toggle switch to the CALL PROCESS position—the CLEAR 
DATA RELEASE lamp will go out.   

 
Note:   Refer to the table shown on page 1-37. 

 
Continued on next page 
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Programming, Continued 

 
Entering Data To enter data, follow the steps listed below: 

 

• Flip the PROGRAM/CALL PROCESS guarded toggle switch to the 
PROGRAM position as discussed in the data input section. 

 

• Press the “FO” key to entered data. 
 

• Key in the data to be entered—using the 4x4 pushbutton keypad—and the 
six-digit format. 

  
Verifying Data To verify data, follow the steps listed below: 

 

• Flip the PROGRAM/CALL PROCESS guarded toggle switch to the 
PROGRAM position—the CLEAR DATA RELEASE pushbutton will 
light.  

 

• Press the “F” key to verify previously entered data. 
 

• Key in the data to be verified—using the 4x4 pushbutton keypad—and the 
same six-digit format used to enter data. 

   
Deleting Data To delete data, follow the steps listed below: 

 

• Flip the PROGRAM/CALL PROCESS guarded toggle switch to the 
PROGRAM position—the CLEAR DATA RELEASE pushbutton will 
light.  

 

• Press the “I” key to delete data assigned to a specific terminal. 
 

• Key in the data to be deleted—using the 4x4 pushbutton keypad—and the 
same six-digit format used to enter and verify.   

 

Erasing Data To erase data, follow the steps listed below: 
 

• Flip the PROGRAM/CALL PROCESS guarded toggle switch to the 
PROGRAM position—the CLEAR DATA RELEASE pushbutton will 
light.   

 

• Press the “P” key to erase trunk, precedence, intercepts, and/or all data. 
 

• Key in the data to be erased—using the 4x4 pushbutton keypad—and the 
same six-digit format used in the previous procedures.   

  
Continued on next page 
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Programming, Continued 

 
Program 
Format 

The format below is used to assist in program for memory.  For instructions 
on how to use this format, refer to the SB-3614(V)/TT Technical Manual.    
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Checking 

  
Performing 
Line Checks 
and Test Calls 

To perform line checks and test calls, follow the steps listed in the table 
below: 

 
Step Action 

1 Set the SB-3614(V)/TT front panel POWER switch to ON. 
2 Make sure the FAILURE lamps do not light.  If so, turn the 

POWER switch OFF and make sure the SB-3614(V)/TT was 
properly installed.  If installation was correct, contact 
organizational maintenance. 

3 Place a test call to all installed terminals to check system 
operation. 

 
Note:   A line check will be performed every time a new subscriber is added 

to your switchboard and a complete check of all assigned terminals 
will take place at every shift change! 
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Stacking 

 
Stacking 
Switchboards 

Each SB-3614(V)/TT in a stack will have its own individual power supply 
and its own individual ground.  To stack two or three SB-3614(V)/TT, follow 
the steps listed in the table below:  

 
Step Action 

1 Set up the first switchboard. 
2 Remove the covers from another SB-3614(V)/TT and place it on 

top of the first one. 
3 Make sure this SB-3614(V)/TT is set to SLAVE and the 

NUMBER PLAN switch is set to 31-60 for the middle 
switchboard and 61-90 for the top switchboard. 

4 Connect cable W3 (switchboard interconnecting cable) between 
the two switchboards. 

5 The third and final SB-3614(V)/TT can be added by following 
the above steps, except its NUMBER PLAN switch will be set to 
61-90. 

  
Diagram The diagram below depicts the steps to stack switchboards: 
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Lesson 2 Exercise 

 
Directions Complete exercise items 1 through 10 by performing the action required.  

Check your answers against those listed at the end of this lesson 

 
Item 1 What type of site is required to install an SB-3614(V)/TT? 

 
a. Uneven 
b. Flat and bumpy 
c. Cold, wet, and slippery 
d. Dry and level 

 
Item 2 How do you make an earth ground for the SB-3614(V)/TT terminal panel? 

 
a. Drive the spoon (SP-1) into the ground and attach the ground cable (W-4) 

between the rod and the wingnut. 
b. Drive the grounding rod (GP-8) into the ground and attach the ground 

cable (W-4) between the rod and the wingnut. 
c. Drive the tin can (TC-5) into the ground and attach the ground cable    

(W-4) between the rod and the wingnut. 
d. Drive the paper cup (PC-2) into the ground and attach the ground cable 

(W-4) between the rod and the wingnut. 

 
Item 3 Which terminals are used for 2W connections? 

 
a. 1 through 12 using the 2W transmit (XMIT) pairs only 
b. 1 through 12 and 13 through 30 using the 2W transmit (XMIT) pairs only 
c. 1 through 12 and 13 through 30 using the 2W receive (RCV) pairs only 
d. 13 through 30 using the 2W transmit (XMIT) pairs only 

  
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 4 Which terminals are used for 4W connections? 

 
a. 1 through 12  
b. 1 through 12 and 13 through 30 using the 2W receive (RCV) pairs only 
c. 13 through 30 transmit (XMIT) pairs only 
d. 13 through 30 

 
Item 5 What is the external power source for each SB-3614(V)/TT? 

 
a. 24VDC 
b. 24VAC 
c. 110VDC 
d. 110VAC 

 
Item 6 What is the Type III terminal card used for? 

 
a. Dial pulse (DP) and dual tone multi-frequency (DTMF)  
b. Ring down line (RDL) and common battery signal (CBS) 
c. Common battery (CB) and local battery (LB) 
d. 4W private automatic branch exchange (PABX) and converter (CONV) 

trunks 

 
Item 7 What are the five types of data that can be programmed into the 

SB-3614(V)/TT? 
 
a. Trunk precedence, trunk intercept, group, terminal, and special classmarks 
b. Special group, trunk terminal, precedence, intercept, and trunk classmarks 
c. Trunk group, trunk terminal, precedence, intercept, and special classmarks 
d. Trunk classmarks, trunk intercept, precedence, terminal, and special group 

 
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 8 What steps are used to begin programming the memory of the SB-

3614(V)/TT? 
 
a. Flip the PROGRAM/CALL PROCESS guarded toggle switch to the 

PROGRAM position and key in the data using the 4x4 pushbutton 
keypad. 

b. Flip the PROGRAM/CALL PROCESS guarded toggle switch to the 
CALL PROCESS position and key in the data using the 4x4 pushbutton 
keypad. 

c. Flip the PROGRAM/CALL PROCESS guarded toggle switch to the 
PROGRAM position and key in the data using the terminal status group. 

d. Flip the PROGRAM/CALL PROCESS guarded toggle switch to the 
PROGRAM position and key in the data using the memory access in 
process. 

 
Item 9 The first step in a line check and test call is to set the SB-3614(V)/TT front 

panel POWER switch to ON.  Place a test call to __________________ is the 
third step. 
 
a. the commanding general 
b. all installed terminals 
c. the commanding officer 
d. the company first sergeant 

  
Item 10 What is the name of the interconnecting cable used to stack switchboards? 

 
a. B1 
b. W3 
c. C5 
d. T2 

    
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 d 1-25 
2 b 1-25 
3 b 1-26 
4 d 1-27 
5 a 1-28 
6 d 1-31 
7 c 1-33 
8 a 1-35 
9 b 1-38 
10 b 1-39 

 
Summary In this lesson, you learned how to install the switchboard SB-3614(V)/TT.  In 

the next lesson, you will learn how to operate the switchboard  
SB-3614(V)/TT. 
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LESSON 3 

OPERATION 

Introduction 

 
Lesson Scope To be an effective communicator, you must know how to properly operate the 

SB-3614(V)/TT because it is the most widely used switchboard in the Marine 
Corps.   

  
Content This lesson provides you with the basic operation procedures. 

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 
• Identify the three operational checks in the preliminary set-up.  
 
• Identify the type of equipment used on each terminal card. 
 
• Identify the three types of subscribers to dial. 
 
• Identify the three ways to make a call. 
 
• Identify the unique procedures required in troubleshooting at the 

operational level maintenance.  

  
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 1-45 
Operation 1-46 
Terminal Card Interface 1-47 
Dialing Subscribers 1-48 
Making Calls 1-51 
Troubleshooting 1-52 
Lesson 3 Exercise 1-55 
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Operation 

   
Preliminary 
Set-Up  

Before the operation of the switchboard begins, you need to do a preliminary 
set-up.  Those steps are listed in the table below: 

 
Step Action 

1 Use a multimeter to make sure 24VDC-prime or battery power is 
available at input connectors.   

2 Make sure a 4.0A slow blow fuse is installed in the fuse holder on 
front panel. 

3 Make sure the H-182/PT headset is connected. 

   
Terminal Card 
Settings 

The terminal cards must be placed in the appropriate slot inside the  
SB-3614(V)/TT) and the switches set for the type of designated equipment. 
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Terminal Cards Interface 

 
Terminal Cards The function of each terminal card and the best equipment interfaced with is 

listed in the table below: 
  

Card Function Equipment 
Type I • 2W Ringdown line/trunk 

(RDL/RDT) 
 
• Common battery signaling 

(CBS) 

• SB-3614 
• SB-22 
• TA-312 
• TA-1 
• TA-977 

Type II • 2W dial pulse (DP) 
 
• 2W dual tone multiple 

frequency (DTMF) 

• TA-838 
• TA-938 
• TA-312 
• TA-955 

Type III • 4W private automatic branch 
exchange (PABX) trunks 

 
• 4W converter (CONV) 

trunks 

• AN/TTC-39 
• AN/TTC-42 
• AN/TTC-38 
• SB-3865 
• SB-3614 
• C-6709 

Type V • 2W DC closure DP trunks 
• 2W DC closure DTMF 

trunks 

Commercial telephone 
systems 
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Dialing Subscribers 

  
Types of 
Subscribers 
Dialing 

There are three types of subscribers to dial: 
 
• Automatic 
• Manual local 
• Manual trunk 

  
Automatic  From time to time, subscribers will call and ask how to automatically dial the 

telephone.  If you have a good working knowledge of the dialing procedures, 
you should have no problem.  Using the keypad on the automatic telephone, 
dial the person’s designated number as specified in the telephone directory. 
 
Usually, a subscriber will not understand the telephone directory and needs 
confirmation from you concerning calling one specific party or unit. 

 
Continued on next page 
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Dialing Subscribers, Continued 

  
Manual Local When the operator is in the idle state, there can be calls waiting for service in 

the operator’s queue.  To dial manual local, follow the steps listed in the table 
below: 

 
Step Action 

1 Using the keypad, enter the local subscriber’s three-digit 
directory number. 

2 The called party's TERMINAL STATUS indicator flashes 1/4 
second on, 1/4 second off. 

3 The CALL STATUS indicator illuminates either steady or 
flashing. 

4 The operator is connected to the called subscriber.  When the 
called party goes off hook, conversation can take place. 

5 The called TERMINAL STATUS indicator flashes 1/4 second 
on, 1/4 second off.  The CALL STATUS indicator illuminates 
either steady or flashing. 
The called party's TERMINAL STATUS indicator flashes 1/4 
second on, 1/4 second off.  The CALL STATUS indicator 
illuminates either steady or flashing. 
 

If the… Then… 
Called subscriber’s line 
is idle 

A ring signal is sent to the called 
subscriber and ringback to the 
operator. 

Called party’s line is 
busy 

The operator is connected to the 
called subscriber and to whomever 
the called subscriber was connected 
to. 

Operator keys are 
invalid or unassigned 
directory numbers 

An error tone is sent to the operator. 

Called party—except 
ringdown subscriber—is 
off hook and not 
connected to anyone; 
idle busy 

An off hook warning tone is sent to 
the subscriber and the operator. 

Called party is a 
ringdown subscriber and 
is idling busy 

The call will proceed. 

6 

 

 

 

 
Continued on next page 
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Dialing Subscribers, Continued 

    
Manual Trunk When the operator is in the idle state, there can be calls waiting for service in 

the operator’s queue.  To dial manual trunk, follow the steps listed in the table 
below: 

 
Step Action 

Using the 4x4 keypad, the operator inputs NXX or NSL: 

Key Meaning 
N Any digit 1 through 6 
XX Two-digit trunk terminal number 
N Will always be 9 

 

SL Two digit switchboard locator number 

 

1 

 
2 The trunk TERMINAL STATUS indicator flashes 1/4 second on, 

1/4 second off. 
3 The CALL STATUS indicator illuminates either steady or 

flashing, and the TONE SEND pushbutton illuminates when the 
trunk requires DTMF tones. 

4 TERMINAL STATUS indicator flashes 1/4 second on, 1/4 
second off. 

5 Before local digitizing, TONE SEND must be depressed to exit 
the tone send mode. 

6 The CALL STATUS indicator illuminates either steady or 
flashing. 
Upon receiving dial tone, the operator inputs a distant 
switchboard subscriber number, which is forwarded to the distant 
switchboard. 

If the… Then… 
Idle trunk is available A dial tone is returned to the operator 

from the distant switchboard. 
Trunk number is busy The operator is connected to all parties 

on the trunk. 
Trunk group is busy The 9SL dialing busy tones are heard. 
Distant switchboard 
subscriber is busy 

The distant switchboard releases back a 
busy tone. 

7 
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Making Calls 

   
Calls There are three ways to make a call: 

 
• Releasing 
• Answering 
• Extending 

  
Releasing Calls The operator can be released from either a single or a multiple party call and 

return to the idle state: 
 
• The operator depresses the OPR RLS pushbutton. 
• The operator is released from the call and placed in the idle state. 
• The CALL STATUS indicator will end. 

  
Answering 
Calls 

When the operator is in the idle state and there are no calls waiting in the 
operator’s queue, the switchboard can detect an incoming service call: 
 
• The CALL ANS pushbutton illuminates and the audible alarm sounds. 
• The TERMINAL STATUS indicator for the calling terminal flashes 1 

second on, 1 second off, indicating that it is in queue. 
• The operator depresses CALL ANS and is connected to the calling party. 

  
Extending Calls The operator can place a call for a subscriber connected to the operator and 

when the called party answers, drop out of the call:  
 
• The operator is connected to a subscriber who wishes to call another 

party—calls may or may not be waiting in queue. 
 
• The operator inputs the requested subscriber directory number. 
 
• The operator will release by either depressing OPR RELEASE or CALL 

ANS. 
 
Note:   If the called party is idle, the operator and the calling party hear a ring 

back. 
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Troubleshooting 

  
Troubleshooting 
Table 

For operator's troubleshooting, refer to the table below:  

 
Malfunction Probable Cause Corrective Action 

Switchboard inoperative • Power switch OFF 

 
• Blown fuse 

 
• Loose or removed 

connector(s) 

• Turn power switch 
to ON. 

 

• Replace blown fuse 
with SPARE. 

 

• Reconnect 
connector(s). 

POWER ON lamp does 
not light 

• Power switch OFF 

 
• Failed PWR ON 

lamp 

 
• BRIGHTNESS 

control set too low 

• Turn power switch 
on. 

 

• Perform LAMP 
TEST and replace 
lamp if blown. 

 

• Turn up the 
brightness control. 

Noise on telephone lines • Loose ground 
connection 

 

• One side of 
transmission line 
grounded 

 
 
 
 

• Transmission lines 
in close proximity to 
power lines or 
generators 

 
 
 
 

• Arrestor shorted 

• Clean and restore 
ground connections. 

 

• Observe terminal 
box connections, in 
rear of switchboard 
for obvious 
grounded 
connections. 

 

• Check for 
transmission lines in 
close proximity to 
power lines or 
generator and 
reroute to avoid 
these noise sources. 

 

• Refer to 
organizational 
maintenance. 

 
Continued on next page 
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Troubleshooting, Continued 

 
Troubleshooting 
Table, continued 

 

 
Malfunction Probable Cause Corrective Action 

Indicator lamp(s) not lit • Burned out lamp 
 
 
 
• BRIGHTNESS 

control set too low 

• Perform LAMP 
TEST and replace 
lamp(s) as required. 

 
• Rotate 

BRIGHTNESS 
control clockwise to 
obtain lamp 
intensity required. 

Night ALM volume too 
low 

VOLUME/NIGHT 
ALM control set too 
low 

Rotate 
VOLUME/NIGHT 
ALM clockwise to 
obtain lamp intensity as 
required. 

Indicator/NIGHT 
LIGHT intensity too low 

BRIGHTNESS control 
set too low  

Rotate BRIGHTNESS 
control clockwise to 
obtain lamp intensity as 
required. 

DC FAILURE indicator 
lights steady 

Failures of internal 
power supply 

Refer to organizational 
maintenance. 

DC FAILURE indicator 
flashes 

Battery voltage too low • Switch to alternate 
battery. 

• Replace battery. 
• Charge battery. 

CCU FAILURE 
indicator lights steady 

 Refer to organizational 
maintenance. 

20 Hz FAILURE 
indicator lights steady 

 Refer to organizational 
maintenance. 

  
Continued on next page 
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Troubleshooting, Continued 

  
Operator Level 
Maintenance 

The following unique procedures are required for operator level maintenance: 

 
Part Procedure 

Lamp 
Replacement 

• Replace pushbutton indicators. 
• Replace panel indicators and night lights. 

Fuse 
Replacement 

• Remove the fuse holder from the front panel by 
rotating counterclockwise, 1/4 turn. 

 
• Slide the fuse from the fuse holder and verify failure. 
 
• Remove SPARE fuse and install it in active fuse 

holder. 
 
• Reinstall both active and SPARE fuse holders into 

the front panel. 
 

Note:   Trouble that is beyond the scope of the operator shall be referred to 
organizational maintenance. 
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Lesson 3 Exercise 

 
Directions Complete exercise items 1 through 5 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

 
Item 1 The three operational checks in the preliminary set-up are make sure _______ 

power is available, the _______ slow blow fuse is installed, and the H-182/PT 
headset is connected. 
 
a. 24VDC; 7.0A  
b. 32VDC; 4.0A  
c. 24VDC; 4.0A  
d. 32VDC; 7.0A  

 
Item 2 What type of equipment is used on the Type II terminal card? 

 
a. TA-838, TA-938, TA-312, and TA-955 
b. TA-838, TA-568, TA-1, and STU-III 
c. TA-222, TA-839, TA-236, and STU-III 
d. TA-546, TA-938, TA-423, and STU-V 

 
Item 3 What are the three types of subscribers dialing? 

 
a. Automatic, analog local, and manual trunk 
b. Digital, manual local, and manual trunk 
c. Automatic, manual local, and fiber optic trunk 
d. Automatic, manual local, and manual trunk 

  
Item 4 What are the three ways to make a call? 

  
a. Releasing, answering, and connecting  
b. Monitoring, answering, and extending 
c. Releasing, listening, and extending 
d. Releasing, answering, and extending 

    
Continued on next page 
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Lesson 3 Exercise, Continued 

 
Item 5 What are the two unique procedures required for operator level maintenance? 

  
a. Circuit card and headset replacement 
b. Programming and keyboarding 
c. Lamp and fuse replacement 
d. Alarms and indicator repair 

  
Continued on next page 
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Lesson 3 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 c 1-46 
2 a 1-47 
3 d 1-48 
4 d 1-51 
5 c 1-54 

 
Summary In this study unit, you learned how to install and operate the automatic 

switchboard SB-3614(V)/TT.  It has given you an overview of why the 
installation and operation of this switchboard is important.   
 
In the next study unit, you will learn about the unit level circuit switch 
(ULCS) SB-3865(P)/TTC. 
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STUDY UNIT 2 

SWITCHBOARD SB-3865(P)/TTC 

Overview 

 
Introduction The unit level circuit switch (ULCS) SB-3865(P)/TTC system operates within 

present, as well as future communication networks.  It will provide secure 
digital switched communication services for subscribers who are not served 
directly by a larger switch.  During the military transition from analog to 
completely digital switching, the ULCS switches will provide digital secure 
voice transmission capability to the tactical user now serviced only by analog 
non-secure switches. 

 
Scope This study unit is designed to provide the necessary knowledge and 

techniques to properly install and operate the SB-3865(P)/TTC automatic 
switchboard. 

 
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Description 2-3 
Installation 2-13 
Operation 2-25 
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LESSON 1 

DESCRIPTION 

Introduction 

 
Scope The ULCS SB-3865(P)/TTC system will operate with new equipment 

developed under the TRI-TAC program, commercial switched systems, and 
selected inventory equipment.  The equipment may be used as command or as 
area switching centers and is capable of stand-alone operations. 

  
Content This lesson helps familiarize you with the description, components and 

characteristics of the SB-3865(P)/TTC. 

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 
• Identify the description of the SB-3865(P)/TTC. 
 
• Identify the major parts of the SB-3865(P)/TTC. 
 
• Identify the service capacity of the SB-3865(P)/TTC. 
 
• Identify the types of equipment that interfaces with the SB-3865(P)/TTC. 

  
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-3 
Characteristics  2-4 
Components  2-5 
Switchboard Capabilities 2-8 
Equipment Interface 2-9 
Lesson 1 Exercise 2-10 
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Characteristics  

 
Description The description of the SB-3865(P)/TTC is listed below: 

 
• Tactical, man-transportable, communications switching facility 
• A stand-alone, access, or tandem switch in unit level telephone networks 
• Provides service for analog or digital voice and data terminals 

  
Configuration The SB-3865(P)/TTC may be stacked with two or three switches to increase 

the number of available loop (telephone) circuits and trunks. 

  
Function The SB-3865(P)/TTC functions automatically, but the system allows for 

operator assistance when required. 
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Components  

  
Major Parts The SB-3865(P)/TTC contains the following parts: 

 
• Switch module (Unit 1) 
• Power supply assembly (Unit 2) 
• Fault assistance module (FAM) kit  

 
Switch Module The front of the switch module provides the facilities to maintain switch 

operations.  The rear of the switch module contains all the interface 
connections.  Other components of the switch module are listed below: 
 
• Front and rear removable protective cover  
 

• Circuit card nest assembly (A1)—the brain of the switchboard.   
 

• Attendants control panel assembly (A2)—what the operators use as they 
process calls and input data.   

 

• Connector and binding post panel assembly (A3)—connects the 
subscribers to the switchboard.   

  
Switch Module 
Diagram 

The switch module is identified below: 

 

 
 

Continued on next page 
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Components, Continued 

 
Power Supply 
Assembly 

Parts of the power supply assembly (unit 2) are listed below: 
 

• Power supply module (A1)  
• Fan/battery unit (A2) 
• Removable cover—contains the cables and ground rod that operates the 

switch module and power module  

  
Power Supply 
Assembly 
Diagram 

The power supply assembly is identified below: 

 

 
 

 

Note:   For more information on the parts and functions of the power supply 
assembly, refer to the applicable technical manual. 

  
Continued on next page 
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Components, Continued 

  
Power Module 
Accessories 

The inside cover of the power module has not only packing instructions, but 
an inventory of the following:  
 
• Stacking cable assembly W5 
• Ground rod GP-8 
• A outputs cable assembly W1  
• B outputs cable assembly W2  
• Black I/O cable assembly W10  
• Red I/O (TED BYPASS) cable assembly W9  
• COMSEC power cable assembly W11 
• Headset microphone H-235 
• Growing cable assembly W4  
• Ground cable assembly W6 
• AC input cable assembly W3 

  
Fault 
Assistance 
Module (FAM) 
Kit 

The fault assistance module (FAM) kit contains 
 
• Tape cartridge 
• Voltage crystal oscillator (VCXO) 
• Visual display unit (VDU) 
• Circuit card assembly (CCA) slots 
 
FAM is an ancillary maintenance test unit that will be issued with each  
SB-3865.  Components are not to be used as spare parts.  Spare parts are to be 
obtained through normal supply channels and stocked accordingly. 
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Switchboard Capabilities 

   
Service 
Capacity 

The SB-3865 can service many systems.  The maximum number of systems 
serviced is listed in the table below: 

 
SB-3865 Switchboards 

Interconnected 
 

1 2 3 
Service Maximum Capacity 
Digital Trunks  54 54 54 
Digital Trunks per Group 18 18 18 
Digital Trunk Groups 10 10 10 
Analog Trunks or Loops 8 16 24 
Analog Trunk Groups 6 6 6 
Combined Total Analog and Digital Trunk Groups 12 12 12 
Combined Total Analog and Digital Trunks 54 54 54 
Digital Loops 32 64 92 
Combined Total of Loops and Trunks 64 90 90 
Loop Hunting Groups 5 5 5 
Loops per Loop Hunting Group 3 3 3 
Direct Access Subscribers 5 10 10 
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Equipment Interface 

  
Types of 
Equipment 

The SB-3865 can interface with a variety of TRI-TAC and Marine Corps 
inventory communications equipment.  Some of the equipment commonly 
interfaced with the SB-3865, but not intended to be all-inclusive, is listed in 
the table below: 

 
Type Nomenclature 

Tactical Switchboards • AN/TTC-42 Central Telephone Office 
• SB-3614 Analog Switchboard 

Digital Subscriber Terminals • KY-68 DSVT 
• TA-954 DNVT 
• TA-1042 DNVT 

Transmission Systems • AN/TRC-170 
• AN/MRC-142 
• AN/TSC-93/85 

   
Note:   For more information on equipment interface, refer to the  

TM-08439-12/2-2 System Interface Manual.   

 



MCI Course 2552D 2-10 Study Unit 2, Lesson 1 Exercise  

Lesson 1 Exercise 

 
Directions Complete exercise items 1 through 4 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

 
Item 1 The SB-3865(P)/TTC is a ________________, communications switching 

facility to use as a stand-alone, access, or tandem switch in unit level 
telephone networks that can provide service for ________________ voice 
and data terminals. 
 
a. tactical, man-transportable; analog or digital 
b. commercial, man-transportable; analog or digital 
c. tactical, vehicular-transportable; analog or digital 
d. non-tactical, man-transportable; secure or nonsecure 

 
Item 2 What are the major parts of the SB-3865(P)/TTC? 

 
a. Switch module, rear supply assembly, and fault assistance module (FAM) 

kit 
b. Front module, power supply assembly, and fault assistance module 

(FAM) kit 
c. Switch module, power supply assembly, and fault assistance module 

(FAM) kit 
d. Fault module, power supply assembly, and switch assistance module 

(SAM) kit 

  
Item 3 What is the maximum capacity of service for analog trunk groups? 

 
a. 3 
b. 4 
c. 5 
d. 6 

 
Continued on next page 
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Lesson 1 Exercise, Continued 

 
Item 4 Which nomenclatures are interfaced with the digital subscriber terminal? 

 
a. KY-954 DSVT, TA-68 DNVT, and TA-1042 DNVT 
b. KY-68 DSVT, TA-954 DNVT, and TA-1042 DNVT 
c. KY-1042 DSVT, TA-954 DNVT, and TA-1042 DNVT 
d. KY-68 DNVT, TA-954 DNVT, and TA-1042 DSVT 

 
Continued on next page 
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Lesson 1 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 a 2-4 
2 c 2-5 
3 d 2-8 
4 b 2-9 

 
Summary In this lesson, you learned the characteristics, components, and the function of 

each part of the switchboard SB-3865(P)/TTC.  In the next lesson, you will 
learn how to install the switchboard SB-3865(P)/TTC. 
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LESSON 2 

INSTALLATION 

Introduction 

 
Scope The unit level circuit switch (ULCS) family includes the SB-3865 automatic 

telephone switchboard and the AN/TTC-42 central telephone office.  The  
SB-3865 will provide secure digital switched communication services for 
subscribers who are not served directly by a larger switch.  

  
Content This lesson will provide you with the necessary knowledge and skills to 

install the SB-3865(P)/TTC. 

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 
• Identify the steps for unpacking the SB-3865(P)/TTC. 
 
• Identify the environments for the SB-3865(P)/TTC. 
 
• Identify the primary AC power requirement for the SB-3865(P)/TTC. 
 
• Identify the steps to set-up the switch module and power supply. 
 
• Identify where the grounding equipment is stored. 
 
• Identify the manual that explains how interunit and power connections for 

unit-stacked operations are completed. 
 
• Identify the maximum number of power sources that can be connected to 

the power module. 
 
• Identify the meaning of hybrid stacking for the SB-3865(P)/TTC. 

 
Continued on next page 
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Introduction, Continued 

  
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-13 
Shipping Requirements 2-15 
Set-Up Requirements 2-16 
Installation 2-17 
Lesson 2 Exercise 2-20 
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Shipping Requirements 

  
Packing for 
Shipping 

The protective transit cases and covers act as shipping crates for the 
equipment.  Ancillary items such as the ground rod, interconnecting cables, 
and operating instructions are packed within the power supply cover.  A third 
protective case contains the equipment fault assistance module (FAM) kit. 

  
Unpacking 
from Shipping 

Follow the steps listed in the table below to unpack the switch module, the 
power supply assembly, or the FAM kit: 

 
Step Action 

1 Press the core of the pressure relief valve on the side or cover of 
the case. 

2 Open the latches on the case covers and remove. 

  
Serviceability 
and 
Accountability 

Check all unpacked equipment for damage incurred during shipment.  Closely 
check the battery module located behind the access panel, which houses the 
exhaust fan in the power supply.  The procedure for removal and inspection is 
found in TM 08439A-12/2-1, paragraph 7-3b.  Carefully follow the procedure 
outlined in the operator's manual to keep from causing damage to equipment. 

 
Note:   Even if minor damage is evident, it can still be placed in service after 

reporting the damage. 

    
Unpacking 
Inventory 

The SL-3 inventory for the SB-3865 is listed in SL-3-08439A.  The headset, 
ground rod, and cables necessary for operation of the SB-3865 as well as the 
TM-08439/10 Manual is stored in the cover of the power module that has 
packing instructions printed on the lid.  As part of the unpacking process you 
must inventory the equipment in the lid of the power module and inspect it for 
serviceability.  The SL-3 inventory including cards located in the fault 
assistance module must also be inventoried. 
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Set-Up Requirements  

 
Switchboard 
Shelter 

The first requirement is prepare the equipment shelter.  The SB-3865 is 
capable of operating in all types of environments and requires no shelter.  
However, if you are in severe weather, shelter such as a tent needs to be found 
to protect the equipment and the operator from sand, dust, rain, and snow.  
The switch module alone could set on the ground, but would be easier to 
operate if placed on a table or similar support. 

  
Power Source The selected site must provide access to some type of power source to operate 

the equipment.  The power requirements for the SB-3865 are listed below: 
 
• Primary AC power 

• 120 volts 
• 50/60 Hz or 400 Hz 
• Single phase 
• 5 amperes—the SB-3865 draws 500 watts 

• Alternate DC power 
• +24 volts 
• 12.5 amperes maximum 

  
Foundation To prepare the equipment foundation, you must choose 

 
• An accessible site to allow the equipment, personnel, and supplies to be 

easily delivered/removed by air or land transport vehicles. 
 
• A fairly level and reasonably rock free site to permit proper grounding. 
 
• A near level table to support the combined weight of the switch module 

and power supply assembly, including case covers and stored cables—a 
total of 217 lbs—while at the same time raising the equipment to a 
convenient working height.  Double or triple stacked units are best stacked 
on one another directly on the ground. 
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Installation 

  
Switchboard 
Setup 

To set-up the switch module and power supply, follow the steps listed in the 
table below: 

 
Step Action 

1 Locate the power module within 3 feet of the switch module. 
2 Stack or position the individual units side-by-side for double or 

triple (60 or 90 line) installations. 
3 Arrange the power and switch modules so the operator can see the 

front panels and have access to the rear of the switch module. 
4 Remove the covers from the power and switch modules. 

  
Grounding The equipment ground rod (GP-8) and 10-foot ground cables are stored in the 

power supply front cover.  Prior to making any other power or signal 
connections, the equipment must be grounded.  Keep in mind when 
grounding two and three stack configurations, attach all ground cables to a 
single ground rod.  For more information on grounding procedures, refer to 
TM 08439A-12/2-1, paragraph 2-9b. 

  
Cable 
Connection 

Interunit and power connections for one, two, and three unit-stacked 
operations are completed in accordance with chapter 2, TM 08439A-12/2-1, 
paragraph 2-9c and figure 2-6.  If a manual is not available, labels are on the 
cables on how to attach the module and connector.  However, it is important 
to make every effort to have the operator's manual available.  The same 
information can be found in TM-08439A-10/1, which is SL-3 to the SB-3865 
stored in the lid of the power supply. 

 
Continued on next page 
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Installation, Continued 

  
Power 
Connection 

The AC (normal) or DC power alternate connections are made at the front of 
power module.  For stacked operation, each power module must be connected 
to a power source.  Only one external power source should be connected to 
the power module at any given time.  Power connections are made to the 
power module in accordance with TM 08439A-12/2-1, paragraph 2-9c and 
figure 2-6.  When making power connections, it is important to follow the 
steps listed in the table below: 

 
Step Action 

1 Make sure the CB3 (battery charger), CB1A (AC power), and 
CB1B (external DC/internal battery) circuit breakers on the power 
module are OFF. 

2 Connect only one external power source to the power module, at 
any given time. 

 
WARNING:     Make sure all units have been grounded.  Do not attempt to 

apply external power without the units being properly 
grounded.  Failure to comply may result in electrical shock or 
death.  A burn hazard exists if the external DC power source 
is not OFF when connections are made.  Observe polarity of 
interconnecting cables and terminals.  Failure to comply may 
result in injury to personnel and/or damage to equipment.    

  
Headset 
Connection 

Connect the headset (H-325) to the headset connector on the front of the 
switch module. 

 
Continued on next page 
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Installation, Continued 

  
Hybrid 
Stacking 

Hybrid stacking refers to an installation of a digital and an analog switch—
specifically SB-3865 and SB-3614—which are configured and represents one 
switching unit.  These two switches are configured to one switch ID or PRSL.  
This arrangement not only allows additional analog telephones to be 
connected, but allows interface to commercial lines for the SB-3865 via the 
SB-3614.  A hybrid stack is accomplished by assigning one or more of the 
SB-3865's single-channel analog circuits to a trunk group connected to the 
SB-3614.  In addition, the SB-3614 must be assigned the same switch code as 
the SB-3865.  Also, type III cards must be used in the SB-3614 card slots 
associated with the lines used.   

  
Configuration The main difference between configuration of a hybrid stack and normal 

trunking to a SB-3614 is the type of routing used.  Typical trunking requires 
interswitch routing.  Conversely, routing for a hybrid stack routes calls 
directly to terminals on the SB-3865 by means of IXX routing.  IXX refers to 
the number plan of SB-3614.  IXX routing tables instruct the switch to route 
entered subscriber directory calls to active terminals on the SB-3614.  
Detailed instructions for installation of a hybrid stack are found in chapter 7, 
TM-08439-12/2-2, System Interface Manual. 
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Lesson 2 Exercise 

 
Directions Complete exercise items 1 through 8 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

 
Item 1 Pressing the core of the pressure relief valve on the side or cover of the case is 

the first step to unpack the switch module, the power supply assembly, or the 
FAM kit.  What is the second step? 
 
a. Pull the valve on the bottom of the case. 
b. Close the latches on the case covers and remove. 
c. Open the latches on the case covers and remove. 
d. Remove the ancillary items packed inside of the power supply assembly 

cover. 

 
Item 2 The SB-3865(P)/TTC is capable of operating in 

 
a. hot environments, requiring no shelter. 
b. cold environments, requiring no shelter.  
c. all environments, requiring shelter. 
d. all environments, requiring no shelter. 

 
Item 3 What is the primary AC power requirement for the SB-3865? 

 
a. 115 volts, 50/60 Hz or 400 Hz, single phase, 5 amperes 
b. 120 volts, 50/60 Hz or 400 Hz, single phase, 5 amperes 
c. 120 volts, 50/60 Hz or 500 Hz, single phase, 5 amperes 
d. 120 volts, 50/60 Hz or 400 Hz, single phase, 4 amperes 

 
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 4 To set-up the switch module and power supply, how many step(s) are 

involved? 
 
a. 4 
b. 3 
c. 2 
d. 1 

 
Item 5 Where is the GP-8 ground rod and 10-foot ground cables stored? 

 
a. Fault assistance module front cover  
b. Switch module front cover 
c. Power supply front cover 
d. Power supply rear cover 

  
Item 6 Which manual explains how interunit and power connections are completed 

for unit-stacked operations? 
 
a. FM 08439A 
b. TM 08439A 
c. SL 08439A 
d. TI 08439A 

  
Item 7 How many external power sources can be connected to the power module at 

any given time? 
 
a. As required  
b. Three 
c. Two 
d. Only one 

 
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 8 Hybrid stacking is the installation of a digital and an analog switch, 

specifically SB-3865 and __________, which are configured and represent 
one switching unit. 
 
a. SB-22 
b. SB-3614 
c. SB-3082 
d. SB-4097 

  
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 c 2-15 
2 d 2-16 
3 b 2-16 
4 a 2-17 
5 c 2-17 
6 b 2-17 
7 d 2-18 
8 b 2-19 

 
Summary In this lesson, you learned how to install the switchboard SB-3865(P)/TTC.  

In the next lesson, you will learn how to operate the switchboard  
SB-3865(P)/TTC. 
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LESSON 3 

OPERATION 

Introduction 

 
Scope The ULCS SB-3865(P)/TTC system has many steps in the setup and 

operation.  So far, we know how to make sure a site is ready, unpack and 
inspect the switchboard and its components, install and connect the various 
modules, conduct pre-operational checks, power up procedures, and the 
importance of grounding.  You should have an understanding of the 
importance of timing and how to stack the SB-3865(P)/TTC. 

  
Content This lesson will help familiarize you with the SB-3865(P)/TTC’s basic 

operation procedures and how to communicate with subscribers. 

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 

• Identify the types of operator tests to be performed in the initial operation. 
 

• Identify the optional functions of the call service attendant. 
 

• Identify the three main groups of the index procedures. 
 

• Identify the purpose for the unattended mode for the SB-3865(P)/TTC. 
 

• Identify the purpose of the electromagnetic pulse emergency mode. 
 

• Identify the types of terminations that can be manually connected. 
 

• Identify the series of maintainer displays when a fault is reported. 
 

• Identify the objective of all troubleshooting at the maintenance level. 
 

• Identify what will accompany most equipment faults. 
 

• Identify the index code for emergency shutdown procedures. 
 

• Identify the two categories of COMSEC index procedures. 
 

Continued on next page 
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Introduction, Continued 

  
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 2-25 
Initial Operation 2-27 
Call Service Attendant 2-31 
Database Management 2-36 
Modes of Operation 2-39 
Manual Patching 2-41 
Maintenance 2-43 
Troubleshooting 2-46 
Failures 2-48 
Emergency Procedures 2-52 
Communication (COMSEC) Security 2-54 
Lesson 3 Exercise 2-55 
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Initial Operation 

   
Pre-Operational 
Checks and 
Adjustments 

Perform the following checks and adjustments on the switch module and 
power supply: 

 

Step Action 
1 Make sure all external and interconnecting cables are securely 

connected to the switch module and power supply, and again make 
sure there is no evidence of damage.   

2 Pay special attention to inspecting the operating controls and 
indicators on the switch module and power supply. 

    
Controls and 
Indicators 

Make sure the TIMING switch is set to MASTER.  If in stacked 
configuration, the stack master switchboard TIMING is set also to MASTER.  
The TIMING control switch on the remaining stacked switches is set to EXT. 
 

Note:   The TM may contain incorrect information in regards to this 
procedure. 

   
Switchboard 
Timing 

The SB-3865 can operate using its own clock generator as a time base or it 
can be slaved to operate in synchronization with remote switches.  Stacked 
configurations must be timed or synchronized locally to the clock generator in 
one of the stacked units.  The remaining stacked units then become slaved to 
this master unit.  The source selected should be recorded on the switch 
connection plan. 

  
Timing 
Established 

Once the switch is in traffic and trunking is established to the switch 
identified in the communications plan as providing master network timing 
synchronization can be established.  The SB-3865 can be configured to 
receive external timing on any time division multiplexing (TDM) group 
modems or on binding post groups 25 or 29. 
 

Frame synchronization can be established on any TDM group modem that is 
connected to the master timing source by testing a programmed modem  
IDX 37, including those in single or stacked units.   

 

Note:   If timing is being received via a multichannel (MUX) group, switch 
the master position to the TDM group, which is the timing source after 
frame synchronization has been established via IDX 37.  If timing is 
being received via single channel, the timing source is switched after 
the trunk group passes an IDX 363 test. 

 
Continued on next page 
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Initial Operation, Continued 

  
Configuration The position of the STACK POS merely determines numbers that will be 

associated with the modems and binding posts.  This switch control—located 
on the rear of the switch modules—is set to the position that corresponds to 
the position the module serves in the stack.  If the configuration is a single 
switch, the stack position is set to the number 1.  This switch does not 
determine which switch module will be the operator or maintenance position.  
There is no way to control which switch this will be. 

  
Final Checks The MODE switch on a single switch module, as well as all the switch 

modules is always set to MAINT during initialization.  Rotate the HEADSET, 
ALARM RINGER, LAMPS, and ILLUM controls on the switch module to 
approximately mid-range.  During operation, it may be necessary to readjust 
these controls to obtain the desired audio and brightness levels.  Make sure 
the BSU card and cartridge is installed. 

 
Note:   If a KG-94A TED is being used, make sure the KG-94A power switch 

is OFF when applying power to the SB-3865.  Otherwise, the power 
supply circuit breakers may trip when power is applied.  After the  
SB-3865 is powered-up, the KG-94A may be turned on and off at any 
time. 

   
Starting-Up 
Operation 

Initialization is accomplished by performing power-on procedures and 
bootstrap procedures.  These checks and procedures must be performed in the 
order specified.  For stacked operation, these checks and procedures should 
be performed on each switch module and power supply in the stack, unless 
otherwise specified.   

  
Continued on next page 
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Power On 
Procedure 

The settings of the operating controls and the status of the indicators on the 
power supply will differ, depending on whether it is being powered by 
external AC (normal), external DC (alternate), or the internal battery.  
Information regarding the initial (primary AC) power-on procedures are 
outlined in the Operator's Manual, paragraph 2-10b.  For further information 
regarding primary AC, internal DC, and external DC, refer to  
TM-08439A-12/2-1, paragraph 3-4b.  Although the manual should be used as 
a reference, it helps to know the purpose of the circuit breakers on the power 
module.  The power-on procedure is listed in the table below: 

 
Step Action 

1 Set the INPUT PWR SELECT switch (S1) to AC, except when 
using external DC power. 

2 Place the AC PWR circuit breaker CB1A switch, which allows the 
switch to receive power from AC power source, in the ON position 
when using AC power.   
 
Note:   In case of an emergency, switchover from primary AC to 

internal DC—this switch remains on. 
3 The EXT DC/INT BAT circuit breaker (CB1B) is always ON, 

except when no battery module is installed and no external DC is 
used. 

4 Set the BATTERY CHARGER circuit breaker (CB3) in the ON 
position when using AC power. 

 
Note:   The SB-3865 can be operated from an emergency internal battery 

power up to 3 hours. 

  
Bootstrap 
Procedures 

After powering up the SB-3865, you must initialize the switch operational 
program to bring it on-line for operation.  The steps for initialization are 
found in TM-08439A-12/2-1, paragraph 3-4c.  Part of the procedure has 
already been accomplished by checking the control settings on the switch 
module(s).  During the initialization procedure, the operator is given options 
for system configuration of the switch.  The correct selection of these options 
is found in the wiring plan or program worksheets.  In a field environment, 
the wire chief ensures his operator is given instructions on how the switch is 
configured during initialization. 

  
Continued on next page 
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Operator Test Once the switch has been initialized, the operator must perform tests to ensure 

the system is functioning properly.  The types of test to be performed are 
listed in the table below: 

 
Test  Description 

Visual Display Unit (VDU) This test is performed to make sure the 
VDU is functioning properly.  For more 
information, refer to TM-08439A-12/2-1, 
paragraph 2-5a. 

Alarm and Status Indicator This test is performed at least once each 
operating shift or whenever faulty 
indicators are suspected.  For stacked 
operation, this test should be performed on 
each switch module to ensure all alarms, 
tones, and indicators on the switch module 
function.  At the conclusion of the test, 
verify the indicators return to their original 
status.  For more information, refer to  
TM-08439A-12/2-1, paragraph 2-5b.   

Engineer Orderwire (EOW) This test should be physically configured on 
the switch module in accordance with 
figure 2-11 of TM-08439A-12/2-1 and the 
wiring plan before testing.  For more 
information on EOW test and level 
adjustment, refer to TM-08439A-12/2-1, 
paragraph 2-10h. 

Ventilation Checks This test is performed to ensure proper 
airflow through the switch and power 
module.  Hold your hand over inlet and 
exhaust filters on switch and power 
modules.  Feeling a breeze will verify the 
filters are free of any debris and air is 
circulating through the units.    

 
Continued on next page 
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Primary Duties The call service attendant’s primary duties are to complete calls that cannot 

be handled automatically by the switchboard.  You will not be able to do this 
without the knowledge of the dialing sequences needed to complete the call.  
It is strongly recommended that operating personnel read these procedures in 
their entirety prior to attempting to operate the SB-3865.  All of the operating 
controls and indicators are located on the front panel of the switch module.  
Setting the switch module MODE switch to CALL SVCE enables call service 
assistance. 
 
Note:   One of the primary duties of the call service attendant is data 

management, which is covered in the next lesson. 

  
Nonsecure 
Calls 

There are three types of nonsecure subscriber calls: 
 
• Answering 
• Extending 
• Releasing 
 
Other options such as call holding, recalling, line splitting, and precedence 
changing are available to the call service attendant during these calls. 

  
Answering 
Incoming Calls 

If an incoming call is received when the call service operator’s circuits are 
idle and no calls are waiting to be answered, a ring tone will be heard at the 
switch module speaker and headset.  If an incoming call is received when the 
call service operator is busy servicing another call, the CALL indicator will 
light.  If the incoming call is a higher precedence level than the call being 
serviced, the CALL indicator will flash.  Each incoming call is answered as 
follows: 

 
Step Action 

1 Press the ANS key on the CALL SERVICE keypad to enable 
two-way voice communication with the calling subscriber.  The 
SPLIT 1 and REL 1 indicators will light. 

2 Speak to the calling subscriber to determine the type of assistance 
required. 

3 For directory information, provide the required information and 
then proceed to the paragraph for releasing calls. 

4 For a call extension, proceed to the paragraph for extending calls. 
 

Continued on next page 



MCI Course 2552D 2-32 Study Unit 2, Lesson 3  

Call Service Attendant, Continued 

  
Extending Calls An answered subscriber call can be extended to another subscriber .  A call 

extension is accomplished as follows: 
 

Step Action 
1 Determine the directory number of the subscriber to which the call 

will be extended. 
2 Press the CALL key on the CALL SERVICE keypad.  The SPLIT 

2 and REL 2 indicators will light.  Wait until a dial tone is heard 
before proceeding. 

3 If required, the precedence level of the extended call can be 
changed at this time. 

4 Using the KEY PAD, dial the directory number of the subscriber 
to which the call is being extended.  The ring-back tone will be 
heard until the called subscriber answers. 

5 When the called subscriber answers, the ring-back tone will cease. 
Both the calling and called subscribers can now talk to the call 
service attendant, but not with each other.  If desired, the call 
service attendant can speak privately with either the calling or 
called subscriber using the line-split function. 

6 Press the OPR RLS or ANS key on the CALL SERVICE keypad 
to provide two-way communication between the calling 
subscribers and called subscribers. 

7 Press the OPR RLS key to disconnect the present call and return 
the call service circuits to the idle state. 

8 Press the ANS key to disconnect the call service circuits from the 
presently connected call and connect them to the next incoming 
call waiting to be answered. 

 
Releasing Calls Answered calls can be released in two ways: 
 

Step Action 
1 Press the ANS key on the CALL SERVICE keypad if the CALL 

indicator is lit.  This will disconnect the call service circuits from 
the presently connected call and connect them to the next 
incoming call waiting to be answered. 

2 Press the OPR RLS key on the CALL SERVICE keypad if the 
CALL indicator is off.  This will disconnect the presently 
connected call and return the call service circuits to the idle state. 

 
Continued on next page 
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Secure Calls Calls from a DSVT can be extended in the plain text mode in the same 

manner as nonsecure calls.  The call will remain in a nonsecure mode when 
extended. 

  
Dialing 
Outgoing Calls 

To place an outgoing call, the call service circuits must be in the idle state—
not connected to any subscriber call.  Outgoing calls are dialed as follows: 

 

Step Action 
1 Press the CALL key on the CALL SERVICE keypad.  Do not 

proceed to the next step until a dial tone is heard. 
2 Press the appropriate precedence key on the KEYPAD if 

precedence is to be assigned to the call.  The precedence keys are 
labeled as follows: 
 

• FO (flash override) 
• F (flash) 
• I (immediate) 
• P (priority) 
 
If a precedence key is not pressed, the call will be processed with 
routine precedence. 

3 Dial the directory number for the desired subscriber on the KEY 
PAD.  The ring-back tone will be heard until the called subscriber 
answers. 

4 Identify yourself and converse with the subscriber when the called 
subscriber answers. 

5 Release the called subscriber by pressing the OPR RLS key on the 
CALL SERVICE keypad upon completion of the call. 

  
Optional 
Functions 

The optional functions provide the CSA a more proficient manner while 
servicing as many calls as possible.  These optional functions are listed 
below: 
 

• Call hold and recall 
• Line-split 
• Release 
• Changing the precedence level of an extended call 

 
Continued on next page 
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Call Service Attendant, Continued 

  
Call Hold and 
Recall 

Up to two calls can be placed on hold at any given time.  To place an 
answered call on hold, press the HLD key on the CALL SERVICE keypad.  
Note which one of the two HOLD indicator lights.  To recall a subscriber 
previously placed on hold, proceed as follows: 

 
Step Action 

1 Press the RCL key on the CALL SERVICE keypad. 
2 Press the appropriate digit (1 or 2) corresponding to the hold 

location being recalled on the KEY PAD.  The HOLD indicator 
corresponding to the entered digit will go off and the call 
connection will be reestablished with the subscriber. 

3 If a digit other than 1 or 2 is entered after pressing the RCL key, 
the error tone will sound for 2 seconds.  If this occurs, repeat steps 
1 and 2. 

  
Line-Split The line-split function is used when two subscribers are simultaneously 

connected to the call service attendant—this situation occurs when a call is 
being extended from one subscriber to another.  If the call service attendant 
wishes to speak privately with only one subscriber, he or she can do so by 
using the line-split function.  This function temporarily disconnects the other 
subscriber from the conversation.  The line-split function is used as follows: 
 
• Press the SPT 1 key on the CALL SERVICE keypad to disconnect the 

calling subscriber.  Make sure the SPLIT 1 indicator goes off.   
 
• Press the SPT 1 key a second time to restore the connection with the 

calling subscriber. 
 
• Press the SPT 2 key on the CALL SERVICE keypad to disconnect the 

called subscriber.  Make sure the SPT 2 indicator goes off.   
 
• Press the SPT 2 key a second time to restore the connection with the 

called subscriber. 
 

Note:   The SPT 1 and SPT 2 keys are mutually exclusive—pressing one key 
will cancel the conditions previously established by pressing the other 
key.  

 
Continued on next page 
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Release The release function allows the call service attendant to release either of two 

subscribers presently connected to the call service attendant.  Such a situation 
occurs when a call is being extended from one subscriber to another.  The 
release function is used as follows: 
 
• Press the RLS 1 key on the CALL SERVICE keypad to release the calling 

subscriber.  Make sure the REL 1 indicator turns off. 
 
• Press the RLS 2 key on the CALL SERVICE keypad to release the called 

subscriber.  Make sure the REL 2 indicator turns off. 

  
Changing the 
Precedence 

When a subscriber call is extended, the call service attendant can change the 
precedence level assigned to the call by the calling subscriber.  This change 
may either upgrade or downgrade the subscriber-dialed precedence level.  To 
change the precedence level when extending a call, proceed as follows: 

 
Step Action 

1 Press the CALL key on the CALL SERVICE keypad—wait until a 
dial tone is heard. 

2 Press the precedence key corresponding to the desired precedence 
level on the KEY PAD.  The precedence keys are labeled as 
follows:  
 

• FO (flash override) 
• F (flash) 
• I (immediate) 
• P (priority) 
• R (routine) 

3 Dial the directory number of the subscriber to which the call is 
being extended using the KEY PAD.  The call will be processed at 
the newly assigned precedence level. 

  



MCI Course 2552D 2-36 Study Unit 2, Lesson 3  

Database Management 

  
Operating 
Procedures 

The supervisor operating procedures are performed using the DISPLAY 
CONTROL, KEY PAD and MODE controls on the front panel of the switch 
module.  During normal operation, supervisory tasks consist primarily of 
calling or reviewing database entry displays presented on the VDU and 
updating entries in the system database.  All of these tasks are performed 
using a series of menu-based index procedures contained in the system 
software programs.  These index procedures are divided into three main 
groups: 
 
• COMSEC 
• Supervisor 
• Maintenance 
 
Each of these groups is further divided into branches to access specific index 
procedures. 

  
Index 
Procedures 

Each of the supervisor index procedures are performed using the DISPLAY 
CONTROL and KEY PAD keys as listed in the table below:  

 
Step Action 

1 Set the MODE switch on the switch module front panel to the 
MAINT position. 
 
Note:   If an invalid index number or data entry is made, an error 

code will appear on the VDU.  If desired, the error code 
definition can be displayed on the VDU by pressing the 
ERR DSP key on the DISPLAY CONTROL keypad. 

2 Enter the correct index procedure number as follows: 
 
• Press the IDX key on DISPLAY CONTROL KEYPAD. 
• Press the appropriate numerical keys on the KEYPAD. 
• Press the ADV key on the DISPLAY CONTROL KEYPAD. 

3 If a valid index number is entered, a message will appear on the 
VDU requesting the level 1 or 2 password.  Enter the requested 
password using the KEY PAD keys. 
 
Note:   Enter the correct password level only when requested to do 

so by a VDU message.  Once the correct password is 
entered, it will remain valid for approximately 15 minutes. 

 
Continued on next page 
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Index 
Procedures, 
continued 

 

 
Step Action 

4 Monitor the VDU to determine what type of data entry is required.  
The data entry choices will appear in the lower prompt area of the 
VDU. 

5 Enter the requested data using the numerical KEY PAD.  The 
entered data will appear on the VDU next to the data entry 
requested. 

6 Press the ADV key on the DISPLAY CONTROL keypad.  If the 
entered data is valid, the VDU will automatically advance to the 
next step of the index procedure. 

7 Press (ERR DSP) on the DISPLAY CONTROL keypad to display 
the error definition or refer to TM-08439A-12/2-1, table 3-5 if 
invalid entries are made and error code is displayed. 

 
Note:   Menu information as well as a description of programming options are 

found throughout chapter 3, TM-08439A-12/2-1. 

    
Program 
Worksheets 

The worksheets are prepared by the wireman, switchboard operators, the wire 
chief, and/or by a staff planner.  The worksheets are the source of all 
information the installer maintainer needs to initialize the SB-3865 and to 
enter all the data that is required for an operation.  Refer to Appendix A for a 
sample worksheet. 

   
Tools for 
Development 

The program worksheets are developed in a systematic manner.  Sometimes a 
wire chief may have access to tools to assist in making cut sheets.  One such 
tool is the Tactical Network Analysis and Planning System (TNAPS) 3.1. 

  
References Without an automated planning system to assist in making worksheets, the 

wire chief must refer to the operator's manual.  Paragraph 3-4d, TM-08439A-
12/2-1 lists index codes and their functions in a logical order.  This list can be 
used to develop worksheets in accordance with the communications plan. 

  
Continued on next page 
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Information Once the steps are determined the wire chief must decide what options and 

information must be included in the programming.   

  
Statistics This is a time-consuming process.  However, worksheets not only provide the 

installer maintainer with information necessary for programming, but it can 
be used as a record for future operations. 

    
Operation After the switch has been initialized and there is still no communications 

established, it is up to you to start traffic for communications if the installer 
maintainer is not present.  The installer maintainer—depending on operational 
commitment—may have an opportunity to do much of the work entering the 
options required for service.  These are supervisory functions.  When doing 
only supervisory functions in preparation of the exercise, it is not necessary to 
put the switch in traffic.  Once installation of the external system begins—
installation lines to subscribers, directly connected switches, and various 
transmission systems—the installer maintainer can put the switch in traffic to 
activate and test circuits as they are installed.  Most supervisory functions 
should be recorded on the program worksheets. 

  
Starting Traffic Operational needs may require the operator maintainer to put the switch into 

traffic and then install circuits in accordance to priority.  To enter the switch 
in traffic, follow the steps listed in the table below:  

  
Step Action 

1 Start traffic, switch the MODE switch to MAINT, press IDX 2121 
2 Advance to implement and select 1 YES 
3 Change the MODE switch from MAINT to CALL SVCE position. 

 
If further supervisory or maintenance functions are necessary, return the 
MODE switch to the MAINT position. 
 
Note:   For more information, refer to TM-08439-12/2-1, paragraph 3-4d.  
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Modes of Operation 

  
Unattended When a call service operator is not available, the switch can be set for 

unattended mode operation.  In this mode, calls requiring assistance will be 
automatically routed to a preassigned subscriber terminal or a call service 
attendant at another switch.  The unattended mode is engaged as follows: 

  
Step Action 

1 Make sure the call service circuits are in the idle state, and not 
connected to any subscriber calls. 

2 Set the MODE switch to MAINT. 
3 Enter IDX 2413 and then specify the directory number of the 

subscriber terminal or switch—which will receive the rerouted 
calls—by entering NNXXGXX (PRSLXXX) of the terminal to 
which all calls are to be forwarded.   
 
Note:   XXX equals subscriber, local, or distant and 000 equals 

operator, local, or distant. 
4 Set the MODE switch to the UNSTAFF position.  For stacked 

operation, use the MODE switch on the ON-LINE (Master) switch 
module. 

5 The switch is now in the unattended operating mode.  Calls to the 
switch will be automatically routed to the assigned subscriber 
terminal or switch. 

  
Continued on next page 
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Modes of Operation, Continued 

 
Electromagnetic 
Pulse (EMP) 
Emergency  

The purpose of the electromagnetic pulse (EMP) emergency mode is when a 
network has been exposed to EMP radiation (NUCLEAR).  This will allow 
the switch to continue to operate.  To place the switch in the emergency of 
EMP emergency mode, proceed as follows: 

 
Step Action 

1 Set the MODE switch to the MAINT position at the ON-LINE 
switch module. 

2 Enter IDX 2113 ADV using the DISPLAY CONTROL and KEY 
PAD keys. 

3 Enter 3 for emergency mode operation or 4 for EMP emergency 
operation, and then ADV when the menu appears. 

 
Note:   Entry into the EMP emergency mode may be automatic, depending on 

the switch hard classmarks established during initialization. 
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Manual 
Connections 

If all of the switch control processor units (SCPUs) in stack configuration fail, 
automatic call processing will cease.  However, it is possible to manually 
connect pairs of terminations (loop to loop, loop to trunk, or trunk to trunk).  
These manual connections are accomplished using the manual patch control 
panel located behind the switch module front panel.  The manual patch 
control simulates SCPU commands, which establish selected paths through 
the switching matrix of the SB-3865.  The steps for manual patching are listed 
in the table below: 

 

Step Action 
1 Open the front panel of the master switch module to provide 

access to the manual patch control panel. 
2 Determine the highway and channel numbers for the two 

subscribers to be manually connected: 
 

• Determine the terminal numbers for the two subscribers to be 
connected from the worksheet.   

 

• Cross-reference the terminal number with the highway/channel 
assignment found in TM-08439A-10/1 on tables 4-4, 4-5, and 
4-6. 

3 Set the ENABLE switch on the manual patch control panel to the 
A or B position. 

4 Enter the highway and channel number for the first subscriber 
using the INP HIGHWAY CHANNEL (INPUT) thumbwheel 
switches. 

5 Enter the highway and channel number for the second subscriber 
using the OUT HIGHWAY CHANNEL (OUTPUT) thumbwheel 
switches. 

6 Engage the CONNECT momentary toggle switch.  Make sure the 
ESTAB indicator lights, which will indicate connection was 
established.  This connection will provide one-way communication 
between the two subscribers. 

7 If the ERROR indicator lights, the desired connection was not 
established.  Engage the CONNECT momentary toggle switch.  If 
the ESTAB indicator still does not light 
 

• Change the ENABLE switch position from A to B or from  
B to A.   
 

• Engage the CONNECT momentary toggle switch again and 
make sure the ESTAB indicator lights. 

 

Continued on next page 
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Manual 
Connections, 
continued 

 

 
Step Action 

8 To provide two-way communications between the two subscribers, 
a second connection must be made through the switch matrix as 
described in steps 9 through 12. 

9 Enter the highway and channel number for the second subscriber 
on the INP HIGHWAY CHANNEL thumbwheel switches. 

10 Enter the highway and channel number for the first subscriber on 
the OUT HIGHWAY CHANNEL thumbwheel switches. 

11 Engage the CONNECT momentary toggle switch.  Make sure the 
ESTAB indicator is on to show that connection was established, 
thereby providing two-way communications between the two 
subscribers. 

12 The manual patch connections between the two subscribers are 
now complete.  The connections will remain until one of the 
following occurs: 
 
• A different connection is established for one or both of these 

subscribers using the manual patch control panel. 
• The switch is powered down. 
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Maintenance 

  
Maintainer 
Displays 

Maintainer displays assist in locating a fault and the exact cause.  The 
maintainer displays and index codes are described in the table below: 

 
Display/Index Code Description 

Critical Equipment/IDX 33 • Shows the present status of all equipment, 
which is critical to system operation   

 
• Lists any failed equipment along with a 

time of outage and a status of failed or 
suspect 

 
Consult TM-08439A-12/2-1, chapter 6 for 
troubleshooting procedures once failed 
equipment has been identified. 

Disabled Equipment/IDX 34 • Lists each item of disabled equipment, 
which is marked disabled by the switch 
diagnostic systems 

 
• Shows the equipment identification 

number, unit number, cause of failure, 
failure date, and time for each disabled item 

 
• Lists equipment that is not installed in the 

switch as absent 
 
Press the ADV key to see if other equipment is 
disabled. If more than one equipment item is 
disabled, this display will be divided into two 
or more parts. 

Equipment Codes/IDX 35 • Lists all hardware functional elements 
(HFEs) contained in the system   

 
• Identifies each HFE by a two-digit code 

and a unit range 
 
These are used to initiate diagnostic tests of 
failed or suspect equipment/IDX 31. 

  
Continued on next page 
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Maintenance, Continued 

 
Diagnostic 
Tests 

Diagnostic tests permit you to perform a validation test on a specific HFE 
within the switch.  Those diagnostic tests are listed in the table below: 

 
Test/Index Code Description 

Equipment Test  
(EQP TST)/IDX 31 

• Provides the procedure to initiate testing of a 
specific hardware functional element within 
the switch 

 

• Protected by a level 2 password 
 

Check the equipment codes display/IDX 35 if the 
equipment code for the HFE is unknown.  

Routine Control/IDX 36 • Provides the procedure to initiate loop and 
trunk routing (testing) on a demand basis 

 

• Protected by a level 1 password 
 

• Consists of three index screens: 
 

• Routine Test Loop (TEST LOOP)/IDX 
361 allows you to routine an individual 
loop.  This is the first procedure to check a 
failed subscriber loop.  The installer 
maintainer returns zeroed DSVT to reentry 
status to prepare the DSVT for loading of 
keys.  Some discretion must be exercised 
when using this procedure.  If a subscriber 
is using the terminal at the time the loop is 
in routine, he or she will be disconnected 
with the distant end. 

 

• Routine Test Trunk (TEST TRUNK)/IDX 
362 provides the facilities to routine an 
individual trunk.  A level 1 password 
protects it. 

 

• Routine Test Trunk Group (TST TRUNK 
GRP)/IDX 363 provides the facilities to 
routine a selected trunk group.  Display the 
trunk group table/IDX 23162 if the switch 
ID (PRSL) is known, but the trunk group 
number is unknown.  A level 1 password 
protects it. 

 
Continued on next page 
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Diagnostic 
Tests, 
continued 

 

 
Test/Index Code Description 

MUX Group/IDX 37 • Provides the means to initiate a sequence of 
validation tests on time division multiplexing 
(TDM) equipment that is within a specified 
MUX group 

 
• Protected by a level 2 password 
 
To get frame sync on a MUX group, this test must 
be initiated. 

  
BSU Display The BSU display procedure IDX 32 provides the procedure to display the 

version of the BSU cartridge and change the status of the BSU from out-of-
service to in-service or vice versa.  IDX 32 consists of two parts: 
 
• Display BSU Version (DIS BSU V)/IDX 321 displays the present status 

of the identified BSU.   
 
• Change BSU Status (CH BSU S)/IDX 322 updates the status of the BSU 

as indicated by the operator. 
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Troubleshooting 

  
Concepts System faults are detected by on line diagnostic programs and error detection 

circuits.  Detected faults are reported to the attendant by alarm indicators, 
audible alarm tones, VDU messages, or a combination of these three items.  
When a fault is reported, a series of maintainer displays and on line diagnostic 
tests can be used.  These displays and tests will assist organizational 
maintenance personnel in locating the specific cause of the fault.  The 
maintainer displays and diagnostic test routines are accessed using the VDU 
and the DISPLAY CONTROL and numerical KEYPADs on the switch 
module.   

  
Failure 
Analysis 

The fault isolation procedures are based on alarms that are supported by a 
VDU message and displayed with indicators only.  Each procedure is 
intended to help restore switch operation with a minimum of down time.  The 
objective of all troubleshooting at the maintenance level is to isolate faults to 
the lowest replaceable unit (LRU).  The failure analysis and its description are 
listed in the table below: 

  
Analysis Description 

Failure Message 
Summary 

There are many VDU messages that indicate a fault 
condition.  Some of these messages indicate device 
failures, subsystem or network failures, and 
informative messages such as TEST PASSED.   
TM-08439-12/2-1, table 3-5 lists error code 
definitions and table 6-1 lists failure messages in 
alphabetical order with appropriate attendant actions. 

Fault Isolation 
Priority Sequence 

ULCS is a complex system composed of several 
subsystems.  Since these systems must interact and 
influence the functions of each other, it is important 
to systematically troubleshoot problems.  Refer to 
TM-08439A-12/2-1, table 6-2 if more than one fault 
occurs at any time to determine troubleshooting 
priority. 

 
Continued on next page 
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Troubleshooting, Continued 

 
Alarm and 
Status 
Indicators 

Various alarm and status indicator lights on the switch and power module 
control panels are listed in the table below: 

  
Status Description 

Indicators  The appropriate indicator(s) will flash and the switch 
module audible alarm will sound when activated by an 
alarm condition.  Alarm acknowledgment (ALARM 
ACK) is accomplished by pressing the control panel 
ALARM ACK push-button switch.  This will stop the 
audible tone and cause the flashing indicator to remain 
steady on until the cause of the fault has been corrected.   

Alarm Second and subsequent alarms effecting the same area 
will cause the associated indicator to again flash until 
re-acknowledged.  One or more faults remain to be 
cleared if an indicator remains steady on after a fault has 
been cleared. 

 
Initial Op 
Checks 

When a fault occurs, one or more of the alarm indicators on the switch or 
power module will flash and the audible alarm will sound.  A message may 
appear on the VDU indicating the failed or suspect equipment.  The steps to 
initiate troubleshooting are listed in the table below: 

 
Step Action 

1 Press the ALARM ACK switch.  This will silence the audible 
alarm and cause the alarmed indicator to remain on steady. 

2 Check the alarm indicators on the switch and power modules to 
determine nature of fault. 

3 Check the VDU to see if any messages are displayed indicating the 
cause of the fault. 

4 Display and record all disabled equipment. 
5 Test all failed equipment using the maintenance index procedures. 

  
Operator 
Maintenance 

Operator-level troubleshooting consists of monitoring the ALARM and 
STATUS indicators during operation.  Detailed troubleshooting procedures 
are contained in TM-08439A-12/2-1, chapter 6.  Preventive maintenance 
procedures are found in TM-08439A-12/2-1, chapter 5. 
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Failures 

  
System Failures The functional code used to identify the type of failed system is listed in the 

table below: 
   

If the failed system is a … Use index code … 
Subscriber loop IDX 2321 
Trunk IDX 23151 
Trunk group IDX 23152 
MUX group IDX 2211 

  
Mark Failed 
Systems  

To mark failed systems, follow the steps listed in the table below: 

  
Step Action 

1 Set the MODE switch to the MAINT position at the ON LINE 
switch module. 

2 Enter IDX 2321 for loops or IDX 2211 and then ADV for MUX 
groups. 

3 Enter the terminal number for loops or the MUX group number 
when the menu appears. 

4 Press ADV until the operational status (OPNL STATUS) data item 
appears. 

5 Mark the failed loop or MUX group out of service by entering 2 
ADV. 

 
Standard 
Failures 

Most equipment faults will be accompanied by flashing master of minor 
alarm indicators and an audible alarm tone.  When the SB-3865 is operating 
in a normal stacked configuration, it has equipment back-up capability.  This 
capability permits failed on-line equipment to be replaced with off-line 
equipment.  Such swaps are only temporary fixes and permanent repairs 
should be made as soon as possible.   

  
Continued on next page 
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Failures, Continued 

 
Switch 
Processor 
(SCPU) 
Failures 

The SB-3865 is equipped with an automatic switch over feature.  If the  
on-line switch processor (unit 1) fails while operating in a stacked 
configuration, on-line control will be automatically switched to a stand by 
switch processor (unit 2 or 3).  If the switch over fails, the original processor 
will automatically attempt to recover and regain on-line control.  If recovery 
is successful, the message SWITCH OVER FAILED will appear on the VDU 
and operation will continue.  If automatic recovery fails, the stacked 
configuration will become inoperative.  You must then try to manually 
recover one of the switch processors by rebooting and initializing. 

  
Call Service 
Position Failure 

If the active call service controls become inoperative, change the call service 
position to one of the switch modules in the stack by setting the MODE 
switch on the 
 
• Alternate switch module to the CALL SVCE position 
 
• Switch the module containing the failed call service function to the 

MAINT or UNSTAFF position 
 

Continued on next page 
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Failures, Continued 

     
Defective Bulk 
Storage Unit 
(BSU) 
Cartridge 

If the BSU cartridge is defective, mark the BSU out of service until a 
replacement cartridge can be installed.  The BSU or the solid-state bulk 
storage unit (SSBSU) contains the operational program that runs the switch 
and also contains information on how the operator has configured the switch.  
This information is referred to as the database.  The BSU display IDX 32 
(BSU STAT) provides the procedure to display the version of the operational 
software, the current erase count, and to change the status of the BSU and its 
controller card from in-service to out-of-service status or vice versa and to 
update the BSU.  There are two steps to IDX 32:  press 32 plus 1 for DSP 
BSUVR or 32 plus 2 for BSU CONTROL. 

 

Step Action 
1 Display BSU Version (DSP BSUVR)/IDX 321 displays the 

current software version loaded to the BSU cartridge and the 
current erase count—the number of times the database has been 
deleted. 

2 BSU STAT/IDX 322 will advance the operator to a new screen 
into two more options.  To update your BSU, select the second 
option for a FLASH MEMORY UPDATE (FLMUPDATE) 
 

• [1] STATUS will advance the operator to change statuses on 
the controller card and BSU.  The BSU must be updated and 
marked out-of-service before the operator can remove the 
cartridge from the controller card without powering-down 
the SB-3865.  

 

• The next screen prompts the operator to enter the desired 
status on the controller card (CTRL STAT), which controls 
the BSU.  Select [1] IN-SERVICE to advance to the next 
screen CART STATUS.  If the operator marks the controller 
[2] OUT-OF-SERVICE, the next screen will prompt the 
operator to implement.  Do not implement.  Select [2] NO or 
IDX to start over.  

 

• The CART STATUS screen prompts the operator to select 
the desired status of the BSU cartridge.  At this point, the 
operator can mark the BSU [2] OUT-OF-SERVICE so the 
cartridge can be removed without powering down the switch. 

 

•  [2] FLMUPDATE will advance the operator to select 
implementation of flash memory update.  This will update 
the database on the BSU.  Otherwise, the SB-3865 will 
automatically update the BSU every 12 hours. 

 

Continued on next page 
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Failures, Continued 

  
Line 
Termination 
Unit (LTU) 
Failures 

When one or more of the circuits on a single channel LTU CCA fails and a 
replacement CCA is not available, check the program worksheet to see if any 
spare circuits exist.  If a spare circuit exists, note the binding posts associated 
with the spare and then follow the steps listed in the table below: 

 
Step Action 

1 Use IDX 2323 to change the terminal.  Otherwise, the loop can be 
deleted using IDX 2322 and then reentered on the new terminal 
using IDX 2321. 

2 Disconnect the loop cable from the binding posts associated with 
the failed circuit and reconnect it to the spare binding posts.  A 
tech controller or wireman at the main distribution frame (MDF) 
normally does this by simply changing a patch. 

 
Note:   Make sure all changes are documented on the program worksheets and 

cable cut sheets. 

  
Failed 
Equipment  

A flashing master of minor alarm indicators and an audible alarm tone will 
accompany most equipment faults.  When the SB-3865 is operating in a 
normal stacked configuration, it has equipment back up capability.  This 
capability permits failed on-line equipment to be replaced with off-line 
equipment.  Such swaps are only temporary fixes and permanent repairs 
should be made as soon as possible. 
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Emergency Procedures 

  
Emergency 
Power Switch 
Over 

During normal operation, the SB-3865 operates from a primary external AC 
power source or an alternate external DC source.  If the external AC source 
fails, the power circuits are automatically switched to the emergency internal 
battery contained in the power module.  The BAT CHARGER circuit breaker 
(CB3) on the power module should be turned off if an emergency switchover 
occurs to prevent damage to the battery.  The internal battery can be used to 
power the SB-3865 for a maximum period of 3 hours.  Therefore, the primary 
AC power or alternate external DC source should be restored as soon as 
possible. 

  
Extreme 
Temperature 

The operating temperature range for the SB-3865 is 0 to 110 �F or  
-18 to 43 �C with the battery installed.  By electrically isolating the battery, 
the allowable operating temperature range is increased to -51 to 126 �F or -46 
to 52 �C.  Setting the EXT DC/INT BAT and BAT CH ARGER circuit 
breakers on the power module to the OFF position may isolate the battery.  If 
the ambient air temperature falls below -51 �F or -46 �C or rises above 126 �F 
or 52 �C, the battery must be removed from the power module.  The removed 
battery should be stored within an ambient temperature range of -51 to 126 �F 
or -46 to 52 �C to avoid damage.  When the battery is not installed, the  
SB-3865 can be operated in an ambient temperature range of -71 to 160 �F or 
-57 to 71 �C using an external power so urce. 

  
Emergency 
Communication 
Security 
(COMSEC) 

A number of methods can be devised to destroy the equipment.  However, 
each method should ensure the BSU tape cartridge is physically destroyed or 
erased. 

  
Continued on next page 
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Emergency Procedures, Continued 

  
Emergency 
Shutdown 

The emergency shutdown procedure is the preferred method of rendering the 
switch inoperable.  However, this procedure can only be used if external 
power or internal battery power is available.  This procedure will erase the 
stored operational programs and database entries on the SSBSU cartridge.  
Emergency shutdown is performed using index code 2123.  The procedure is 
further outlined in TM-08439A-12/2-1. 

  
Physical 
Destruction 

If operating power is not available, the equipment can be rendered inoperable 
as follows: 

 
Step Action 

1 Remove the cartridge from the BSU and crush, burn and/or bury 
the cartridge. 

2 Destroy the switch and power module using the approved 
explosive devices.  

3 Crush and/or burn CCA's from each major unit if the units cannot 
be completely destroyed.  When more than one switch module is 
being destroyed, destroy the same CCA's from each unit to prevent 
partial salvage by the enemy.   
 
Note:   Destroy the associated spare CCAs from the FAM kit. 
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Communication (COMSEC) Security  

  
Variables The COMSEC operating procedures permit you to define COMSEC variables 

and control level 1, 2, and 3 passwords.  These procedures are performed in 
the same manner as the supervisor operating procedures. 

  
COMSEC 
Indexes 

COMSEC indexes permit you to add, change, delete, or display specific 
database entries.  COMSEC index procedures are divided into two categories: 
 
• Variable assignment (VAR ASN) 
• Change password (C PSSWORD)   
 
Note:   For more detailed information on COMSEC index procedures, refer to 

TM-08439A-12/2-1, chapter 3.   

  
COMSEC 
Network 

Once the switch is in traffic, it must be rekeyed by the parent switch to 
process secure calls on DSVTs.  To request a rekey switch, the mode will 
switch to MAINT—press INDEX 13.  This index will bring your SB-3865 
into the COMSEC network.  The installer maintainer at AN/TTC-42 may also 
do this procedure. 
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Lesson 3 Exercise 

 
Directions Complete exercise items 1 through 11 by performing the action required.  

Check your answers against those listed at the end of this lesson. 

 
Item 1 In the initial operation, which tests are performed to ensure the system is 

functioning properly? 
 
a. Engineer display unit, ventilation and status indicator, engineer orderwire, 

and alarm checks 
b. Status display unit, alarm and display indicator, engineer orderwire, and 

ventilation checks 
c. Visual alarm unit, display and status indicator, ventilation orderwire, and 

engineer checks 
d. Visual display unit, alarm and status indicator, engineer orderwire, and 

ventilation checks 

 
Item 2 What are the optional functions of the call service attendant? 

 
a. Call hold and recall, answer, release, and changing the precedence level of 

an extended call 
b. Call hold and recall, line split, release, and extending calls 
c. Call hold and recall, line split, release, and changing the precedence level 

of an extended call 
d. Call hold and recall, line split, release, and programming calls 

 
Item 3 What are the three main groups of the index procedures? 

  
a. COMSEC, supervisor, and maintenance 
b. ACCESS, Word, and Excel 
c. DBASE, spreadsheet, and word processor 
d. INPUT, output, and contained  

 
Continued on next page 
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Lesson 3 Exercise, Continued 

 
Item 4 When the ____________________, the SB-3865(P)/TTC switch can be set 

for unattended mode operation.  
 

a. switchboard is inoperable 
b. call service operator is not available 
c. power is limited 
d. other modes fail 

 
Item 5 The electromagnetic pulse emergency mode is used when a network has been 

exposed to 
 

a. EMP radiation (NUCLEAR). 
b. BMP radiation (BIOLOGICAL). 
c. CMP radiation (CHEMICAL). 
d. TMP radiation (THERMAL). 

 
Item 6 Which pairs of terminations can be connected manually? 

 

a. Loop to loop, computer to trunk, or trunk to trunk 
b. Loop to loop, loop to trunk, or network to trunk 
c. Loop to loop, loop to trunk, or trunk to trunk 
d. Loop to node, loop to trunk, or trunk to trunk 

 
Item 7 When a fault is reported, which series of maintainer displays assist in locating 

the exact cause? 
 

a. Critical equipment, disabled equipment, and equipment syntax 
b. Critical equipment, disabled equipment, and equipment codes 
c. Stable equipment, disabled equipment, and equipment codes 
d. Critical equipment, loose equipment, and equipment codes 

  
Item 8 At the maintenance level, the objective of all troubleshooting is to isolate 

faults to the 
 

a. highest replaceable unit (HRU). 
b. medium replaceable unit (MRU). 
c. field replaceable unit (FRU). 
d. lowest replaceable unit (LRU). 

  
Continued on next page 
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Lesson 3 Exercise, Continued 

 
Item 9 What will accompany most equipment faults? 

 
a. Flashing master of minor alarm indicators and an audible alarm tone  
b. Flickering minor of master alarm indicators and an audible alarm tone 
c. Flashing master of minor alarm tone and an audible indicators 
d. Flickering indicators of minor alarm tone and an audible alarm master 

  
Item 10 Which index code is used for emergency shutdown procedures? 

 
a. 2121 
b. 2122 
c. 2123 
d. 2124 

  
Item 11 The two categories of COMSEC index procedures are 

 
a. variable password and change assignment. 
b. variable assignment and change password. 
c. change variable and password assignment.  
d. password variable and assignment change.  

   
Continued on next page 



MCI Course 2552D 2-58 Study Unit 2, Lesson 3 Exercise  

Lesson 3 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 d 2-30 
2 c 2-33 
3 a 2-36 
4 b 2-39 
5 a 2-40 
6 c 2-41 
7 b 2-43 
8 d 2-46 
9 a 2-51 
10 c 2-53 
11 b 2-54 

 
Summary In this lesson, you learned how to install the switchboard SB-3865(P)/TTC.  

In the next study unit, you will learn how to install and operate the remote 
multiplexer combiner TD-1234(P)/TTC. 
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STUDY UNIT 3 

REMOTE MULTIPLEXER COMBINER TD-1234(P)/TTC 

Overview 

 
Introduction The TD-1234(P)/TTC remote multiplexer combiner (RMC) is a unique piece 

of equipment.  It can be used as a stand-alone or to interface with other 
tactical digital and analog switching and telephone equipment. 

 
Scope The scope of this study unit covers the knowledge and techniques necessary 

to properly install and operate the TD-1234(P)/TTC remote multiplexer 
combiner. 

 
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Description  3-3 
Installation  3-11 
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LESSON 1 

DESCRIPTION  

Introduction 

 
Lesson Scope The remote multiplexer combiner TD-1234(P)/TTC can be used with several 

digital and analog equipment.  It is primarily used to enhance your 
multichannel communications capabilities. 

  
Content This lesson provides you with the knowledge needed to identify the 

capabilities, description, and concept of the remote multiplexer combiner  
TD-1234(P)/TTC and their uses. 

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 
• Identify the capabilities of the remote multiplexer combiner  

TD-1234(P)/TTC. 
 
• Identify the weight of the remote multiplexer combiner TD-1234(P)/TTC. 
 
• Identify the power requirement for the remote multiplexer combiner  

TD-1234(P)/TTC. 
 
• Define the term multiplexing or muxing. 
 
• Define the term demultiplexing or demuxing. 
 
• Identify the number of channels the multiplexer combiner  

TD-1234(P)/TTC can multiplex or demultiplex. 
  

Continued on next page 
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Introduction, Continued 

 
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-3  
Characteristics  3-5 
Theory  3-7 
Lesson 1 Exercise 3-8 
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Characteristics 

 
Description The remote multiplexer combiner TD-1234(P)/TTC displayed below is a 

simple piece of equipment capable of stand-alone operation that can be used 
in conjunction with digital switching systems such as the SB-3865(P)TTC 
switchboard, the AN/MRC-142 UHF radio, and the AN/TTC-42 unit level 
circuit switch.  The TD-1234(P)TTC has built-in test equipment (BITE) used 
to ensure it is in working order. 

 

 

  
Weight The RMC weighs more than 35 pounds and can cause serious injury if lifted 

or carried alone.  Do not attempt to lift, carry, or move equipment by 
yourself—get help! 

 
Continued on next page 
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Characteristics, Continued 

  
Deadly Voltage The RMC is powered from a standard 115VAC or 28VDC line.  The  

TD-1234(P)TTC uses high voltage that can kill on contact.  If someone is the 
victim of electrical shock, follow the steps listed in the table below: 

 
Step Action 

1 Do not try to pull or grab the individual. 
2 Turn off the electrical power if possible. 
3 Pull, push, or lift the person to safety using a dry wooden pole, dry 

rope or some other insulating material if you cannot turn off the 
power. 

4 Send for help as soon as possible. 
5 Move the person a short distance away and immediately start 

artificial resuscitation after the injured person is free of contact 
with the source of electrically shock. 

  
Power Cables The RMC has two AC power cables of different lengths:  7- and 20-foot 

cables that are stored in the front cover of the TD-1234(P)TTC. 
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Theory 

  
Mux and 
Demux 

When two or more data streams are combined into one, the process is called 
multiplexing, commonly referred to as muxing.  Muxing improves data 
efficiency, allowing you to combine many streams and send them over one 
channel.  When different streams of data are extracted from a single stream, 
the process is called demultiplexing or demuxing. 

  
Channels The path that these signals take is called a channel.  This channel can be 

analog or digital.  The RMC is capable of multiplexing or demultiplexing up 
to eight separate channels. 
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Lesson 1 Exercise 

 
Directions Complete exercise items 1 through 6 by performing the action required.  

Check your answers against those listed at the end of this lesson.   

 
Item 1 The remote multiplexer combiner  (RMC) TD-1234(P)/TTC is a simple piece 

of equipment capable of stand-alone operation that can be used in conjunction 
with __________ systems. 
 
a. analog switching 
b. digital switching 
c. digital telephone 
d. digital computer 

 
Item 2 How much does the RMC weigh? 

 
a. 15 liters 
b. 20 ounces 
c. 35 pounds 
d. 40 tons 

 
Item 3 The power requirement for the RMC is 

 
a. 115VAC or 28VDC. 
b. 110VAC or 24VDC. 
c. 108VAC or 15VDC. 
d. 28VAC or 10VDC. 

 
Item 4 Multiplexing is defined as two or more data streams combined into 

 
a. four. 
b. three. 
c. two. 
d. one. 

 
Continued on next page 
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Lesson 1 Exercise, Continued 

  
Item 5 Demultiplexing is defined as different streams of data extracted from a 

___________ stream. 
 
a. single 
b. dual 
c. triple 
d. quadruple 

  
Item 6 How many channels can the multiplexer combiner TD-1234(P)/TTC 

multiplex or demultiplex? 
 
a. six 
b. seven 
c. eight 
d. nine 

   
Continued on next page 



MCI Course 2552D 3-10 Study Unit 3, Lesson 1 Exercise  

Lesson 1 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 b 3-5 
2 c 3-5 
3 a 3-6 
4 d 3-7 
5 a 3-7 
6 c 3-7 

 
Summary In this lesson, you learned the description of the TD-1234(P)/TTC remote 

multiplexer combiner.  In the next lesson, you will learn how to install the 
TD-1234(P)/TTC remote multiplexer combiner. 
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LESSON 2 

INSTALLATION  

Introduction 

 
Lesson Scope No special tools are required to install the remote multiplexer combiner  

TD-1234(P)/TTC.  Make sure you have a ground strap and a standard  
three-wire AC/DC power cable, as they are not supplied with the RMC.  The 
RMC may be placed on the ground or on any suitable surface.  Space must be 
available for access to rear connectors and front panel controls for removing 
the circuit card assemblies (CCAs). 

  
Content This lesson provides you with the knowledge to identify the safety, equipment 

interfaces, and preventive maintenance of the remote multiplexer combiner 
TD-1234(P)/TTC and their uses. 

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 
• Identify the proper way to care for the circuit card assembly CCA. 
 
• Identify the pre-installation procedures for the TD-1234(P)/TTC. 
 
• Identify the grounding procedures for the TD-1234(P)/TTC. 
 
• Identify the power up procedures for the TD-1234(P)/TTC in the stand-

alone configuration. 
 
• Identify the stacking procedures for the TD-1234(P)/TTC. 
 
• Identify the procedures for interconnecting types of equipment with the 

TD-1234(P)/TTC. 
 
• Identify the preventive maintenance procedures for the TD-1234(P)/TTC. 

  
Continued on next page 
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Introduction, Continued 

 
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 3-11 
Installation Safety 3-13 
Installation Procedures 3-14 
Equipment Interconnection 3-16 
Preventive Maintenance 3-22 
Lesson 2 Exercise 3-21 
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Installation Safety 

 
Circuit Card 
Assembly 
(CCA) 

Static discharge can damage microcircuit components on CCA’s.  Handle the 
CCA’s by their edge only.  Do not rub CCA’s against clothing or wipe with a 
cloth made with synthetic fibers (plastic, acrylic, nylon, etc.).  Make sure the 
levers are straight-out before insertion.  Damage will result if excessive force 
is used to insert cards.  If cards cannot be inserted with reasonable force, 
ensure the card identification on the card extractor matches that on the slot. 

  
Pre-Installation To ensure the RMC stays in working condition, you must perform the 

following routine checks on an as-needed basis: 
 

Step Action 
1 Check for frayed power cables coming into the RMC. 
2 Store items not in use. 
3 Cover unused receptacles. 
4 Check for loose nuts, bolts, and screws on exterior surfaces. 
5 Remove circuit cards and dust with a dry rag then reinstall them. 
6 Wipe the exterior of the RMC with a damp rag. 

  
Precautions Before connecting primary power or the signal cables, take the following 

precautions listed below: 
 
• Ground the TD-1234(P)TTC. 
 
• Do not touch the 115 VAC input connections when installing or servicing 

the equipment. 
 
• Never work on the equipment alone—another person should be nearby 

whom is familiar with the operation and hazards of the equipment and 
who can administer first aid. 

 
• Use only one hand to service the equipment when possible.  Keep the 

other hand away to reduce the hazards of current flowing through the vital 
organs of the body. 

 
Note:   Operators are not authorized access into left side of the RMC. 
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Installation Procedures 

  
Getting Started The RMC can be placed on the ground or any suitable surface.  Avoid wet 

areas if possible.  If wet areas are unavoidable, place the RMC on a raised 
surface out of the water.  Allow 24 inches at the front and rear of the RMC for 
access to the controls and connectors. 

  
Grounding Make sure you have a W-4 ground cable and a GP-8 ground rod—they are 

not supplied with RMC.  Before applying power, you must ground the RMC. 
To ground the TD-1234/(P) TTC, follow the steps listed in the table below: 

 
Step Action 

1 Pound the GP-8 ground rod into the earth up to the wingnut. 
2 Connect a ground cable to the ground rod stud on the rear panel of 

the RMC and the other end to a GP-8 ground rod. 
3 Connect one end of the power cable (7- or 20-foot) to the 

connector marked POWER on the rear of the RMC. 
4 Connect the other end of the power cable to a power source such 

as a generator or standard wall receptacle. 

  
Applying 
Power 

To power up and configure the RMC for stand-alone operation, follow the 
steps listed in the table below: 

 
Step Action 

1 Set the PWR ON/OFF toggle switch to the ON position.  The 
built-in test circuit energizes, lighting all fault and alarms lamps on 
the RMC and the fault LEDS on the CCAs from left to right. 

2 Set the thumb wheel of the timing generator card in slot A15 in 
accordance with the wire plan. 

3 Set the switch rate toggle switch in slot A15 in accordance with 
the wire plan. 

4 Set the MASTER/LOOP toggle switch in slot A16 to the LOOP 
(down) position.  Once all lights have extinguished, you can 
connect any telephones that will be used with the RMC. 

  
Continued on next page 
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Installation Procedures 

 
Wire Plan Your unit’s system planner usually develops the wire plan used to configure 

wire communication systems.  A wire plan lets the installer know what type 
of equipment—telephones, switchboards, and external communication 
equipment—is being connected to the wire communication systems. 

  
Stacking In some field operations, you will need more than the eight channels provided 

by the RMC.  Stacking two RMCs provides 16 channels for telephone use.  In 
a stacked configuration, the MASTER RMC is directly connected to the 
terminating equipment.  The second TD-1234(P)/TTC is the LOOP RMC and 
is connected to the first RMC (MASTER).  Both RMCs must be grounded 
prior to stacking.  To stack both RMCs, follow the steps listed in the table 
below: 

 
Step Action 

1 Set the POWER ON/OFF toggle switch to the OFF position on the 
Master RMC. 

2 Set the toggle switch on the circuit card in slot A6 to the ON 
position. 

3 Set the toggle switch on the circuit card in slot A6 to the LOOP 
position. 

4 Set the toggle switch on the circuit card in slot A15 to the proper 
position as designated by the wire plan. 

5 Set the group rate thumb wheel to the proper position as 
designated by the wire plan. 

6 Set the POWER ON/OFF toggle switch to the OFF position on the 
LOOP RMC. 

7 Connect a CX-11230 coax between the LOW GROUP connector 
of the MASTER RMC and the HIGH GROUP connector of the 
LOOP RMC. 

8 Set the toggle switch on the circuit card in A6 to the OFF position. 
9 Set the toggle switch on the circuit card in slot A16 to the LOOP 

position. 
10 Set the toggle switch on the circuit card in slot A15 to the proper 

position as designated by the wire plan 
11 Set the group rate thumb wheel to the proper position as 

designated by the wire plan. 
12 Connect power to the MASTER RMC and the LOOP RMC after 

properly grounding the equipment. 
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Equipment Interconnection 

  
AN/MRC-142 To connect the RMC to the AN/MRC-142, follow the steps listed in the table 

below: 
 

Step Action 
1 Make sure the PWR ON/OFF switch of the RMC is in the OFF 

position. 
2 Ensure that a ground has been established for the RMC. 
3 Connect one end of the CX-11230 coax to the J8 CABLE 

connector on the rear of the AN/MRC-142. 
4 Connect the other end of the coax cable to the HIGH GROUP 

connector on the rear of the RMC. 
5 Connect one end of the power cable (7- or 20-foot) to the 

connector marked POWER on the rear of the RMC. 
6 Connect the other end of the power cable to an AC or DC power 

source. 
7 Remove the front plate cover from the RMC so the circuit card 

assembles is visible. 
8 Set the power ON/OFF toggle switch to the ON position.  The 

power lamp will light and the RMC will go through an alarm. 
9 Make sure the MAIN PWR BRKR is in the ON position. 

  
AN/MRC-142 
Connection 

The connection of the RMC to the AN/MRC-142 is identified in the diagram 
below: 
 

 
 

Continued on next page 
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Equipment Interconnection, Continued 

 
AN/TTC-42 To connect the RMC to the AN/TTC-42, follow the steps listed in the table 

below: 
 

Step Action 
1 Make sure the PWR ON/OFF switch of the RMC is in the OFF 

position. 
2 Ensure that a ground has been established for the RMC. 
3 Connect one end of the CX-11230 coax to one end of the seven 

modem ports on the AN/TTC-42. 
4 Connect the other end of the coax cable to the HIGH GROUP 

connector on the rear of the RMC. 
5 Connect one end of the power cable to the connector marked 

POWER on the rear of the RMC. 
6 Connect the other end of the power cable to an AC or DC power 

source. 
7 Remove the front plate covers from the RMC so the circuit card 

assembles are visible. 
8 Make sure the MAIN PWR BRKR is in the ON position. 
9 Set the power ON/OFF toggle switch to the ON position.  

  
AN/TTC-42 
Connection 

The connection of the RMC to the AN/TTC-42 is identified in the diagram 
below: 
 

 
  

Continued on next page 
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Equipment Interconnection, Continued 

  
SB-3865 
(P)/TTC 

To connect the RMC to the SB-3865(P)TTC, follow the steps listed in the 
table below: 

 
Step Action 

1 Make sure the PWR ON/OFF switch of the RMC is in the OFF 
position. 

2 Ensure that a ground has been established for the RMC. 
3 Connect one end of the CX-11230 coax cable to MODEM 1, 2, or 

3 on the rear of the SB-3865 (P) TTC. 
4 Connect the other end of the coax cable to the HIGH GROUP 

connector on the rear of the RMC. 
5 Remove the front plate covers from the RMC so the circuit card 

assemblies are visible. 
6 Connect the other end of the power cable to an AC or DC power 

source. 
7 Make sure the MAIN PWR BRKR is in the ON position. 
8 Set the power ON/OFF toggle switch to the ON position. 

    
SB-3865 
(P)TTC 
Connection 

The connection of the RMC to the SB-3865(P)TTC is identified in the 
diagram below: 
 

 
 

 Continued on next page 



MCI Course 2552D 3-19 Study Unit 3, Lesson 2  

Equipment Interconnection, Continued 

 
Digital 
Telephones 

When connecting a digital nonsecure voice telephone (DNVT) such as the 
TA-1042 and the TA-954 or a digital secure voice telephone (DSVT) such as 
the KY-68, you will use an LP MDM circuit card.  To connect a DNVT or a 
DSVT to the RMC, follow the steps listed in the table below: 

 
Step Action 

1 Connect either the brown or green wire pair to the XMT binding 
posts of the telephone using WF-16 field wire. 

2 Connect the remaining pair to the RCV binding post. 
3 Take the other end of the wire pair connected to the RCV binding 

posts of the telephone and connect the pair to the OUT terminals 
of the designated CHANNEL (1-8) of the RMC. 

4 Take the other end of the wire pair connected to the XMT binding 
posts and connect the pair to the IN terminals of the designated 
CHANNEL (1-8) of the RMC. 

5 Make sure you have an LP MDM circuit card installed and in the 
ON position. 

6 Perform a line check by pressing 0 and asking the operator for a 
call back. 

  
Digital 
Telephones 
Connection 

The connection of the RMC to digital telephones is identified in the diagram 
below: 
 

 
 

Continued on next page 
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Equipment Interconnection, Continued 

 
TA-838 To connect the analog TA-838 telephone to the RMC in the stand-alone 

configuration, follow the steps listed in the table below: 
 

Step Action 
1 Connect either the brown or the green wire to the XMIT binding 

posts of the telephone using WF-16 field wire. 
2 Connect the remaining pair to the RCV binding posts of the 

telephone. 
3 Take the other end of the wire pair connected to the RCV binding 

posts of the telephone and connect the pair to the OUT terminals 
of the designated CHANNEL (1-8) of the RMC. 

4 Take the other end of the wire pair connected to the XMIT binding 
posts and connect the pair to the IN terminals of the designated 
CHANNEL (1-8) of the RMC. 

5 Install four BA-3042s batteries in the local battery compartment of 
the telephone. 

6 Set the mode select switch of the telephone to 4-WIRE PT/PT. 
7 Make sure you have an AAU circuit card installed for the desired 

channel. 
8 Connect a TA-838 telephone to the distant RMC using the same 

connections and settings.  If you connected the telephone to 
CHANNEL 1 on the local RMC, you must connect a telephone to 
CHANNEL 1 on the distant RMC. 

9 The RMCs will be connected at the HIGH GROUP connectors 
with CX-11230 coax cable. 

10 Perform a line check by picking up the handset.  This will 
automatically cause the distant telephone to ring.  When the distant 
operator answers, ask for a ring back. 

 
Note:   When connecting the TA-838 analog telephone, you will use an AAU 

circuit card.  When a TA-838 telephone is used with the RMC, in 
conjunction with a switchboard, the telephones mode select switch 
will be set to the 4-W AC/LB position.  When the telephone is used in 
the point-to-point (PT/PT) configuration, the telephones mode select 
switch will be set to the 4-W PT/PT position. 

 
Continued on next page 
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Equipment Interconnection, Continued 

  
TA-838 
Connection 

The connection of a RMC (stand-alone configuration) to a TA-838 telephone 
is identified in the diagram below: 
 

 

  
Stand-Alone The RMC is capable of a stand-alone operation.  In this situation, you will 

connect the RMC directly to another RMC by connecting the HIGH GROUP 
connectors with CX-11230 coax cable.  You can then communicate with any 
two-field telephones connected in a point-to-point configuration through the 
RMCs.  A stand-alone operation is feasible if telephone service is being 
provided to just one destination.  There are four circuit card slots that control 
the eight channels on the RMC.  Each circuit card has two toggle switches 
used to provide power to the telephones connected to the RMC.  The top 
toggle switch will be used for the odd numbered channels.  If a telephone is 
connected to one of these channels, the toggle switch on the circuit card must 
be in the ON position.  Slots 9 through 12 hold LP MDM circuit cards or 
AAU circuit cards that are used for telephone connections. 

  
Stand-Alone 
Connection 

The connection of a RMC to another RMC is identified in the diagram below: 
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Preventive Maintenance 

  
PMCS Preventive maintenance checks and services (PMCS) is performed after the 

equipment has been installed and after use.  To perform a BITE test (PMCS), 
follow the steps listed in the table below: 

 
Step Action 

1 Set PWR ON/OFF switch to ON position—PWR lamp lights. 
2 Set RMT PWR OUT ON/OFF switch to the OFF position. 
3 Press and realize the ALARM TEST pushbutton—the ALARM 

(SMY, PWR SPL and the LOI) lamp lights. 
4 Set RMT PWR OUT ON/OFF switch back to the needed position 

for normal equipment operation. 
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Lesson 2 Exercise 

 
Directions Complete exercise items 1 through 7 by performing the action required.  

Check your answers against those listed at the end of this lesson.   

 
Item 1 What kind of discharge can damage microcircuit components?  

 
a. Magnetic 
b. Chemical 
c. Thermal  
d. Static 

 
Item 2 Which of the following is a pre-installation procedure? 

 
a. Cover unused receptacles. 
b. Conceal used brackets. 
c. Coat unused outlets. 
d. Shield used channels. 

 
Item 3 In a pre-installation procedure, connect a ground cable to the ground rod stud 

on the rear panel of the RMC and the other end to a __________ ground rod. 
 
a. GP-6 
b. GP-7 
c. GP-8 
d. GP-9 

 
Item 4 In a power-up procedure, set the switch rate toggle switch in slot ______ in 

accordance with the wire plan. 
 
a. A16  
b. A15  
c. A14  
d. A13 

 
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 5 In a stacking procedure, set the toggle switch on the circuit card in slot 

_______ to the ON position.  
 
a. A9 
b. A8  
c. A7  
d. A6  

 
Item 6 In an interconnecting procedure, connect one end of the CX-11230 coax to 

one end of the __________ modem ports on the AN/TTC-42. 
 
a. eight 
b. seven  
c. six 
d. five  

  
Item 7 In a preventive maintenance procedure, set the RMT PWR OUT ON/OFF 

switch to the _________ position. 
 
a. OFF  
b. ON  
c. STANDBY  
d. IDLE  

   
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 d 3-13 
2 a 3-13 
3 c 3-14 
4 b 3-14 
5 d 3-15 
6 b 3-17 
7 a 3-22 

 
Summary In this lesson, you learned how to install the TD-1234(P)/TTC remote 

multiplexer combiner (RMC).  In the next study unit, you will learn about the 
SB-4097/U patching panel. 
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STUDY UNIT 4 

PATCHING PANEL SB-4097/U 

Overview 

 
Introduction Being able to troubleshoot and monitor calls are the primary purposes of the 

SB-4097/U.  The Marine communicator can effectively solve connectivity 
problems if the calls were cabled through this type of equipment. 

 
Scope The scope of this study unit covers the knowledge and techniques necessary 

to describe and properly install the SB-4097/U patching panel. 

 
In This Study 
Unit 

This study unit contains the following lessons: 

 
Topic See Page 

Description  4-3 
Installation  4-11 
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LESSON 1 

DESCRIPTION 

Introduction 

 
Lesson Scope The SB-4097/U is the basic troubleshooting test station used in a simple 

switchboard and telephone system.  The knowledge you gain in this study 
unit can greatly enhance your skills as a Marine communicator.   

  
Content This lesson provides you with the information on the description of  

SB-4097/U.  You will also benefit in understanding the components and their 
characteristics.  

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 
• Identify the description of SB-4097/U. 
 
• Identify the detailed description of SB-4097/U. 
 
• Identify the features of the rear panel of the SB-4097/U. 
 
• Identify the features of the front panel of the SB-4097/U. 
 
• Identify the components of the SB-4097/U. 
 
• Identify maintenance procedures for the SB-4097/U. 

  
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 4-3 
Characteristics  4-4 
Components  4-6 
Maintenance  4-7 
Lesson 1 Exercise 4-8 
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Characteristics  

 
Description The SB-4097/U patching panel has removable front and rear protective covers 

that provide weatherproof seals, which are secured with turn lock fasteners. 

   
Detail 
Description 

On the patching panel, all through circuits are identical.  Therefore only one 
through circuit is explained in detail.  For example, Pair 1 on 1 IN connects 
directly to Pair 1 on 1 OUT, thus making a through circuit.  Plugging a 
patching cord into Pair 1, 1 IN will open the circuit through to Pair 1, 1 OUT.  
Likewise plugging a patching cord into Pair 1, 1 OUT will open the circuit 
through to Pair 1, 1 IN. 

  
Rear Panel The rear of the patching panel has cable out and cable in connectors for 

making through connections for six separate 26 pair cables as shown in the 
diagram below: 
 

 
 

  
Continued on next page 
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Characteristics, Continued 

  
Front Panel The front patching panel consists of the following: 

 
• A jackfield IN and jackfield OUT for each of the six cables.  All 26 

circuits of each cable are through circuits.  Each jack of a jackfield has an 
associated monitor jack. 

 
• A self- contained electric clock 
 
• Two sets of six jacks (parallel 1 and parallel 2) for paralleling 2W or 4W 

circuits 
 
• Three sets of A, B, C binding posts and corresponding jacks to allow 2W 

cables, telephone sets, or handsets to be patched in for monitoring or using 
the patching panel as a switchboard under unusual conditions.   

 
• A ground (GND) binding post 

   
Front Panel 
Diagram 

The front patching panel is identified in the diagram below: 
 

 
 

   



MCI Course 2552D 4-6 Study Unit 4, Lesson 1  

Components 

  
Stock List 
Components 

The SB-4097/U stock list (SL-3) components are listed in the table below:   

   
Component Description 

Table Folding legs 
Chair Folding 
Desk light Incandescent 
Grounding rod GP-8 
40-watt lamp Incandescent 
Simpson 260 multimeter Test equipment 
A, B, C binding posts Permit 2W cables, telephone sets, or 

handsets to be patched in 
Parallel 1 and 2 jacks Two sets of parallel wire jacks that 

permit parallel patching of the IN and 
OUT circuits 

Clock 24-hour electric  
Cord guide brackets Provide neat dressing for the patching 

cords 
Cord assembly set Facilitates patching—located in the rear 

cover in the accessory bag 
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Maintenance 

  
Maintenance 
Procedures 

The following procedures are used to maintain the SB-4097/U: 

 
Step Action 

1 Inspect the exterior surfaces of the patching panel for dust, dirt, 
grease, and fungus. 

2 Remove grease, fungus, and ground in dirt with a cloth dampened 
(not wet) with trichloroethylene. 

3 Inspect the cable connectors and patching cords for dirt and 
grease. 

4 Clean as described in step 1. 
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Lesson 1 Exercise 

 
Directions Complete exercise items 1 through 6 by performing the action required.  

Check your responses against those listed at the end of this lesson. 

 
Item 1 The SB-4097/U patching panel has removable front and rear protective covers 

that provide weatherproof seals that are secured with  
 
a. combination toggles. 
b. key locks. 
c. turn lock fasteners. 
d. dead bolts. 

 
Item 2 To make a through circuit, connect PAIR 1 on 1 IN directly to PAIR 1 on 

_____ OUT. 
 
a. 4  
b. 3 
c. 2 
d. 1 

 
Item 3 The rear of the patching panel has cable out and cable in connectors for 

making through connections for ______ separate 26 pair cables. 
 
a. six 
b. five 
c. four 
d. three 

  
Item 4 The front patching panel consists of a self-contained electric  

 
a. knife. 
b. clock. 
c. oven. 
d. computer. 

 
Continued on next page 
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Lesson 1 Exercise, Continued 

  
Item 5 What are the three components of the SB-4097/U patching panel? 

 
a. Table with inflatable legs, plastic chair, and nite light 
b. Bench with marble legs, desk chair, and flash light 
c. Desk with wooden legs, lounge chair, and red light 
d. Table with folding legs, folding chair, and desk light 

   
Item 6 Remove grease, fungus, and ground in dirt with a cloth dampened (not wet) 

with 
 
a. trichloroethylene. 
b. hydrocloroxide. 
c. thermonexine. 
d. pyrotechnozide. 

  
Continued on next page 
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Lesson 1 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 c 4-4 
2 d 4-4 
3 a 4-4 
4 b 4-5 
5 d 4-6 
6 a 4-7 

 
Summary In this lesson, you learned the description of the patching panel SB-4097/U.  

In the next lesson, you will learn how to install the patching panel  
SB-4097/U. 
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LESSON 2 

INSTALLATION 

Introduction 

 
Lesson Scope The SB-4097/U is a fully self-contained piece of equipment used to 

troubleshoot, monitor, and redirect a circuit path.  This system can be easily 
installed and maintained.     

  
Content This lesson provides you with the information to install the SB-4097/U.  

Knowing the capabilities of this patching panel once it is installed will assist 
you in routing and controlling the circuit.  

  
Learning 
Objectives 

At the end of this lesson, you will be able to 
 
• Identify the sitting requirement for the SB-4097/U. 
 
• Identify the equipment used to ground the SB-4097/U. 
 
• Identify the description of things to know when preparing patches. 
 
• Identify the action of the patching procedures for the SB-4097/U. 
 
• Identify the troubleshooting procedures for the SB-4097/U. 

  
In This Lesson  This lesson contains the following topics: 
 

Topic See Page 
Introduction 4-11 
Setting-Up  4-12 
Patching 4-13 
Troubleshooting  4-15 
Lesson 1 Exercise 4-16 
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Setting-Up  

 
Requirement Set the SB-4097/U on its own table or any other flat steady surface.  It should 

be protected from the elements and as far from vehicular traffic as is 
convenient. 

 

 

  
Grounding Use a GP-8 grounding rod and some 12-gauge wire.  Connect one end of the 

12-gauge wire to the SB-4097/U grounding post and the other end to the  
GP-8.  The GP-8 must be nailed into the earth down to the wingnut.  Install 
ground before installing any cables or patch cords. 
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Patching  

  
Cable 
Connection 

The cable cut sheet has the information required to install all cables to the 
proper connection and necessary patches.  

  
Patching 
Preparation 

A brief description of what you should be familiar with before you start your 
patching is listed in the table below: 

 
Item Description 

Jackfield 1-6 • Each jackfield has 26 IN circuits and 26 OUT 
circuits.   

• All of the 26 circuits are through circuits.  
• Any IN or OUT circuit can be patched to any other 

IN or OUT circuit.   
• Each circuit has an associated monitor jack. 

IN Jacks Connect directly to the associated circuit of the cable IN 
connector. 

OUT Jacks Connect directly to the associated circuit of the cable 
OUT connector. 

Monitor Jacks Allow the associated circuit to be monitored without 
opening the circuit. 

A, B, C Jacks Connect to binding posts A, B, C, respectively—can be 
patched to any IN or OUT jack. 

 
Note:   There is no special operator turn on procedure required. 

 
Continued on next page 
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Patching, Continued 

  
Patching 
Procedures 

The patching panel is operational when the external connections are attached 
to the cables.  Patching procedures are listed in the table below: 

 
Procedure Action 

2W Patching Patch any IN or OUT circuit to any other IN or 
OUT circuit using a single-plug cord assembly.  

4W Patching Patch any adjacent IN or OUT pair to any other 
adjacent IN or OUT pair using a double-plug cord 
assembly. 

2W Parallel  
Patching 

Two sets of six parallel wired jacks are provided 
for parallel patching, using single-plug cords.  Two 
sets of five circuits can be parallel patched or up to 
nine circuits can be parallel patched. 

4W Parallel  
Patching 

Two sets of six parallel wired jacks are provided 
for parallel patching, using single-plug cords.  Up 
to five adjacent pairs can be parallel patched. 

2W Circuit 
Monitoring 

Connect directly to the MON (monitor) jack 
directly below the desired circuit.  Monitoring can 
also be accomplished by using the binding posts as 
indicated in the steps explained earlier. 

4W Circuit 
Monitoring 

Connect directly to two adjacent MON jacks 
directly below the desired circuit.  Monitoring can 
also be accomplished by using the binding posts as 
indicated in these directions. 

Connections to 
Binding Posts 

Three pairs of binding posts (A, B, C) connect to 
the corresponding jacks A, B, and C.  The handsets 
are to be patched in for monitoring or using the 
patching panel as a switchboard under unusual 
conditions. 
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Troubleshooting  

  
Operation 
Checks 

The patching panel does not contain any conventional electronic circuitry; 
therefore, troubleshooting consists mainly of visual inspections and continuity 
checks. 

  
Patching Panel 
Wiring 

If a circuit is not functioning properly, follow the steps listed in the table 
below: 

 
Step Action 

1 Use a headset and connect to the MON IN and MON OUT jacks 
of the associated circuit to isolate the fault to the IN or the OUT 
circuit. 

2 Make sure the patch cord is properly inserted if a patch cord is 
used with the circuit. 

3 Remove and check the patch cord for continuity (if it was installed 
correctly).  Make sure there is not a short between tip and sleeve. 

4 Make sure the cable IN and OUT connectors are secure. 
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Lesson 2 Exercise 

 
Directions Complete exercise items 1 through 5 by performing the action required.  

Check your responses against those listed at the end of this lesson. 

 
Item 1 During installation, what must you set the SB4097/U on? 

 
a. Its own bench or any other pointy covering 
b. Its own board or any other bumpy plane 
c. Its own slab or any other jagged shell 
d. Its own table or any other flat steady surface 

 
Item 2 What equipment is used to ground the SB-4097/U? 

 
a. GP-12 grounding rod and some 8-gauge wire 
b. GP-16 grounding rod and some 6-gauge wire 
c. GP-8 grounding rod and some 12-gauge wire 
d. GP-4 grounding rod and some 10-gauge wire 

 
Item 3 When preparing to make a patch, the IN jack connects directly to the 

associated circuit of the cable _______ connector. 
 
a. IN  
b. OUT  
c. UP  
d. DOWN  

 
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Item 4 For 2W patching, patch any IN or OUT circuit to any other IN or OUT circuit 

using a ____________ cord assembly. 
 
a. split-plug  
b. dual-plug 
c. single-plug 
d. double-plug  

  
Item 5 What does troubleshooting consist of? 

 
a. Audio inspections and continuity checks 
b. Visual inspections and continuity checks 
c. Visual inspections and line checks 
d. Visual inspections and test checks 

   
Continued on next page 
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Lesson 2 Exercise, Continued 

 
Answers The table below lists the answers to the exercise items.  If you have any 

questions about these items, refer to the reference page. 
 

Item Number Answer Reference Page 
1 d 4-12 
2 c 4-12 
3 a 4-13 
4 c 4-14 
5 b 4-15 

 
Summary In this lesson, you learned how to install the patching panel SB-4097/U.   

Hopefully, you are ready to take the review lesson examination now. 
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UNIT: TIMING:  MASTER/SLAVE/EXTERNAL 
INITIALIZE SWITCH: (IDX 2317) 

PASSWORD DATE 

YYMMDD 

TIME 

HHMM 

SWITCH 

RATE 

 

16/32 

NORMAL 
MODE 
RTG 

 

A/B 

ENTER 
EMG 

MODE 

 

Y/N 

SWITCH 
SIZE 

 

1,2,3 

DIRECTORY 
SET NEW/ 
CURRENT 

HOME 
SWITCH 

CODE 

         
 

MUX GROUPS (IDX 2211) 
MUX GROUP 

NUMBER 
 

1-9 

MODEM TYPE 
DIPHASE/ 
DIPULSE/ 
DIPL-RPT 

 

STED 
REQUIRED 

 
Y/N 

INB 
 

Y/N 

# OF 
CHANNELS 

 
4,5,8,9,16,18 

FLYWHEEL 
DELAY 

 
Y/N 

      
      
      
 

TRUNK GROUPS (IDX 2311) 
TRUNK 
GROUP 

# 

TYPE DIR 
CONN 

SWITCH 
PRSL 

SEC 
CALLS 
ONLY 
Y/N 

ACCEPT 
GLARE 

 
Y/N 

SPILL 
FWD 

IN 
Y/N 

SPILL 
FWD 
OUT 
Y/N 

SAT 
LINK 

 
Y/N 

INHIBIT 
RTING 

 
Y/N 

THRESH 
- 

HOLD 
1-18 

SEARCH 
ORDER 

 
TD/BU 

MARK 
FOR 

INTRCEP 
Y/N 

            
            
            
 

TRUNKS (IDX 2313) 
TRUNK GROUP 
NUMBER 01-12 

TRUNK 
ASSIGNMENT 

RANGE/ 
INDIVIDUAL 

START  
TERMINAL  

1### 

END  
TERMINAL  

1#### 

OPERATIONAL 
STATUS  
IN-SVC  

OUT-SVC 
LOCK OUT 

     
     
     
 

ASSIGN ROUTING (IDX 2421) 
DIRECTLY 

CONNECTED 
PRSL 

DIRECT DSVT 
ZONE Y/N 

PRIMARY 
TRUNK 

GROUP 1-3 

ALTERNATE 
TRUNK GROUP 

1-3 
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LOOPS (IDX 2321) 

SUBSCRIBER INSTRUMENT TERMINAL 
1### 

TYPE 
DLTU/ 
ALTU 

LOOP 
TYPE 
DSVT/ 
DST-

DATA/ 
DST-

DUAL/ 
DNVT/ 

ANALOG 

DIRECTORY 
NUMBER 

 
#### 

MAX 
PRECEDENCE 

FO/F/O/P/R 

DAS 
PRIV 

 
Y/N 
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LOOPS (IDX 2321), CONTINUED 

ZONE 
RESTRICT 

TRUNK 
BARRING 

 
Y/N 

CONFERENCE 
PRIVILEGE 

NON-SEC 
SERVICE 

ALLOWED 
Y/N 

MODE 
 

FDX/  
HDX 

REKEY 
ID 
 

1-9 

POWER 
REQUIRED 

 
Y/N 

INHIBIT 
ROUTING 

 
Y/N 

OPERATION 
STATUS IN-
SVC/ OUT-

SVC/ LOCK-
OUT 

MARK FOR 
INTERCEPT 

Y/N 
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SOLE USER PATCH (IDX 2221) 

FIRST TERMINAL # 
Range:  See Table 

SECOND TERMINAL 
Range:  See Table 

PWR REQUIRED 
1=YES / 2=NO 

REMARKS 

    
    
    
    
    
    
    
    
    
 

RANGE TABLE 
Permissible Terminal Numbers (for both terminals) 

 
0001 – 0096 1301 – 1317 1601 – 1617 1901 – 1917 
1101 – 1117 1401 – 1417 1701 – 1718  
1201 – 1217 1501 – 1517 1801 - 1817  

 
TDM GROUP ASSIGNMENT DISPLAY FORMAT 

 
MUX GROUP ASSIGNMENT IDX 2317 
GROUP NUMBER______________ 
MODEM TYPE___________ DIPHASE 
STED___________________ YES/NO 

NOTE: 
When assigning trunks, leave open the number of channels 
necessary to accommodate SU patches, i.e., SU Patch requirement 
= 2 on the TDM #1; 1100 = OVERHEAD; 1101 & 1102 are 
reserved for SU patches; Range of trunks begins with 1103 to…  
Also, the RMC supplies power to the phones, not the SB-3865. 

INHIB___________________ YES/NO 
NO OF CHANNELS_______ 4.5 TO 18 
FLYWHEEL DELAY______ YES/NO 
STATUS_________________IN-SVC/OUT SVC 
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FIELD SWITCHBOARDS–INSTALLATION AND OPERATION  

REVIEW LESSON EXAMINATION 

Review Lesson 

  
Introduction The purpose of the review lesson examination is to prepare you for the final 

examination.  We recommend that you try to complete your review lesson 
examination without referring to the text, but for those items (questions) you 
are unsure of, restudy the text.  When you finish your review lesson and are 
satisfied with your responses, check your responses against the answers 
provided at the end of this review lesson examination. 

  
Directions Select the ONE answer that BEST completes the statement or that answers 

the item.  For multiple choice items, circle your response.  For matching 
items, place the letter of your response in the space provided. 

  
Item 1 The SB-3614(V)/TT is a tactical, ruggedized, 

 
a. 20-terminal automatic switchboard. 
b. 30-terminal manual switchboard. 
c. 30-terminal automatic system switchboard. 
d. 30-terminal digital system switchboard. 

 
Item 2 What are the two components associated with the SB-3614(V)/TT system? 

 
a. Switchboard and spare parts case MK-3614(V)/TT 
b. Switchblade and spare parts case MK-2512(V)/TT 
c. Switchover and spare parts case TD-1234(V)/TT 
d. Switchboard and spare parts case MK-1823(V)/TT 

 
Item 3 What are the three main groups on the SB-3614(V)/TT front panel? 

 
a. Power status, terminal alarm, and common function control 
b. Power alarm, terminal status, and common function control 
c. Power alarm, terminal control, and common status control 
d. Power status, terminal alarm, and common function control 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 4 The purpose of the SB-3614(V)/TT front panel 4x4 keypad pushbuttons is to 

 
a. extend calls, establish priorities, and write into memory. 
b. type letters, write memos, and spell check documents. 
c. spell words, establish communication, and place an order. 
d. input numbers, type code, and input programs. 

  
Item 5 When an external telephone in the local battery mode is used as a substitute 

for the H-182/PT headset microphone, which binding posts are utilized? 
 
a. Test tone  
b. Operator 
c. Grounding 
d. Two-wire 

   
Item 6 What type of site is required to install an SB-3614(V)/TT? 

 
a. Uneven 
b. Flat and bumpy 
c. Cold, wet, and slippery 
d. Dry and level 

 
Item 7 How do you make an earth ground for the SB-3614(V)/TT terminal panel? 

 
a. Drive the spoon (SP-1) into the ground and attach the ground cable (W-4) 

between the rod and the wingnut. 
b. Drive the grounding rod (GP-8) into the ground and attach the ground 

cable (W-4) between the rod and the wingnut. 
c. Drive the tin can (TC-5) into the ground and attach the ground cable    

(W-4) between the rod and the wingnut. 
d. Drive the paper cup (PC-2) into the ground and attach the ground cable 

(W-4) between the rod and the wingnut. 
 

Continued on next page 
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Review Lesson, Continued 

 
Item 8 Which terminals are used for 2W connections? 

 
a. 1 through 12 using the 2W transmit (XMIT) pairs only 
b. 1 through 12 and 13 through 30 using the 2W transmit (XMIT) pairs only 
c. 1 through 12 and 13 through 30 using the 2W receive (RCV) pairs only 
d. 13 through 30 using the 2W transmit (XMIT) pairs only 

   
Item 9 Which terminals are used for 4W connections? 

 
a. 1 through 12  
b. 1 through 12 and 13 through 30 using the 2W receive (RCV) pairs only 
c. 13 through 30 transmit (XMIT) pairs only 
d. 13 through 30 

 
Item 10 What is the external power source for each SB-3614(V)/TT? 

 
a. 24VDC 
b. 24VAC 
c. 110VDC 
d. 110VAC 

 
Item 11 What is the Type III terminal card used for? 

 
a. Dial pulse (DP) and dual tone multi-frequency (DTMF)  
b. Ring down line (RDL) and common battery signal (CBS) 
c. Common battery (CB) and local battery (LB) 
d. 4W private automatic branch exchange (PABX) and converter (CONV) 

trunks 

 
Item 12 What kind of data is used to program the SB-3614(V)/TT? 

 
a. Trunk precedence, trunk intercept, group, terminal, and special classmarks 
b. Special group, trunk terminal, precedence, intercept, and trunk classmarks 
c. Trunk group, trunk terminal, precedence, intercept, and special classmarks 
d. Trunk classmarks, trunk intercept, precedence, terminal, and special group 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 13 To program the memory of the SB-3614(V)/TT, flip the PROGRAM/CALL 

PROCESS guarded toggle switch to the ________ position and key in the 
data using the 
 
a. PROGRAM; 4x4 pushbutton keypad. 
b. CALL PROCESS; 4x4 pushbutton keypad. 
c. PROGRAM; terminal status group. 
d. PROGRAM; memory access in process. 

 
Item 14 The first step in a line check and test call is to set the SB-3614(V)/TT front 

panel POWER switch to ON.  Place a test call to the __________________ is 
the third step. 
 
a. commanding general 
b. installed terminals 
c. commanding officer 
d. company first sergeant 

  
Item 15 What is the name of the interconnecting cable used to stack switchboards? 

 
a. B1 
b. W3 
c. C5 
d. T2 

     
Continued on next page 
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Review Lesson, Continued 

 
Item 16 During the preliminary set-up, make sure the _________ power is available, 

the ________ slow blow fuse is installed, and the _________ headset is 
connected. 
 
a. 24VDC; 7.0A; H-182/PT  
b. 32VDC; 4.0A; H-182/PT 
c. 24VDC; 4.0A; H-182/PT  
d. 24VDC; 4.0A; H-189/PT  

 
Item 17 What type of equipment is used on the Type II terminal card? 

 
a. TA-838, TA-938, TA-938, and TA-955 
b. TA-838, TA-568, TA-1, and STU-III 
c. TA-222, TA-839, TA-236, and STU-III 
d. TA-546, TA-938, TA-423, and STU-V 

 
Item 18 What are the three types of subscribers dialing? 

 
a. Automatic, analog local, and manual trunk 
b. Digital, manual local, and manual trunk 
c. Automatic, manual local, and fiber optic trunk 
d. Automatic, manual local, and manual trunk 

  
Item 19 What are the three ways to make a call? 

  
a. Releasing, answering, and connecting  
b. Monitoring, answering, and extending 
c. Releasing, listening, and extending 
d. Releasing, answering, and extending 

     
Continued on next page 



MCI Course 2552D R-6 Review Lesson Examination 

Review Lesson, Continued 

 
Item 20 What are the two unique procedures required for operator level maintenance? 

  
a. Circuit card and headset replacement 
b. Programming and keyboarding 
c. Lamp and fuse replacement 
d. Alarms and indicator repair 

   
Item 21 The SB-3865(P)/TTC is a ________________, communications switching 

facility to use as a stand-alone, access, or tandem switch in unit level 
telephone networks that can provide service for ________________ voice 
and data terminals. 
 
a. tactical, man-transportable; analog or digital 
b. commercial, man-transportable; analog or digital 
c. tactical, vehicular-transportable; analog or digital 
d. non-tactical, man-transportable; secure or nonsecure 

 
Item 22 What are the major parts of the SB-3865(P)/TTC? 

 
a. Switch module, rear supply assembly, and fault assistance module (FAM) 

kit 
b. Front module, power supply assembly, and fault assistance module 

(FAM) kit 
c. Switch module, power supply assembly, and fault assistance module 

(FAM) kit 
d. Fault module, power supply assembly, and switch assistance module 

(SAM) kit 
 

Continued on next page 
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Review Lesson, Continued 

 
Item 23 What is the maximum capacity of service for analog trunk groups? 

 
a. 3 
b. 4 
c. 5 
d. 6 

 
Item 24 Which nomenclatures are interfaced with the SB-3865 in the digital 

subscriber terminal? 
 
a. KY-954 DSVT, TA-68 DNVT, and TA-1042 DNVT 
b. KY-68 DSVT, TA-954 DNVT, and TA-1042 DNVT 
c. KY-1042 DSVT, TA-954 DNVT, and TA-1042 DNVT 
d. KY-68 DNVT, TA-954 DNVT, and TA-1042 DSVT 

  
Item 25 Pressing the core of the pressure relief valve on the side or cover of the case is 

the first step to unpack the switch module, the power supply assembly, or 
FAM kit.  What is the second step? 
 
a. Pull the valve on the bottom of the case. 
b. Close the latches on the case covers and remove. 
c. Open the latches on the case covers and remove. 
d. Remove the ancillary items packed inside of the power supply assembly 

cover. 

 
Item 26 The SB-3865(P)/TTC is capable of operating in ___________ environments, 

requiring 
 
a. hot; no shelter. 
b. cold; no shelter.  
c. all; shelter. 
d. all; no shelter. 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 27 What is the primary AC power requirement for the SB-3865? 

 
a. 115 volts, 50/60 Hz or 400 Hz, single phase, 5 amperes 
b. 120 volts, 50/60 Hz or 400 Hz, single phase, 5 amperes 
c. 120 volts, 50/60 Hz or 500 Hz, single phase, 5 amperes 
d. 120 volts, 50/60 Hz or 400 Hz, single phase, 4 amperes 

 
Item 28 To set-up the switch module and power supply, how many step(s) are 

involved? 
 
a. 4 
b. 3 
c. 2 
d. 1 

 
Item 29 Where is the GP-8 ground rod and 10-foot ground cables stored? 

 
a. Fault assistance module front cover  
b. Switch module front cover 
c. Power supply front cover 
d. Power supply rear cover 

  
Item 30 Which manual explains how interunit and power connections are completed 

for unit-stacked operations? 
 
a. FM 08439A 
b. TM 08439A 
c. SL 08439A 
d. TI 08439A 

  
Continued on next page 
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Review Lesson, Continued 

 
Item 31 How many external power sources can be connected to the power module at 

any given time? 
 
a. As required  
b. Three 
c. Two 
d. Only one 

 
Item 32 Hybrid stacking is the installation of a digital and an analog switch, 

specifically SB-3865 and __________, which are configured and represent 
one switching unit. 
 
a. SB-22 
b. SB-3614 
c. SB-3082 
d. SB-4097 

   
Item 33 In the initial operation, what type of test is performed to ensure the system is 

functioning properly? 
 
a. Engineer display unit, ventilation and status indicator, engineer orderwire, 

and alarm checks 
b. Status display unit, alarm and display indicator, engineer orderwire, and 

ventilation checks 
c. Visual alarm unit, display and status indicator, ventilation orderwire, and 

engineer checks 
d. Visual display unit, alarm and status indicator, engineer orderwire, and 

ventilation checks 

 
Item 34 Call hold and recall, ________, release, and _______________________ are 

the optional functions of the call service attendant? 
 
a. answer; changing the precedence level of an extended call 
b. line split; extending calls 
c. line split; changing the precedence level of an extended call 
d. line split; programming calls 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 35 What are the three main groups of the index procedures? 

  
a. COMSEC, supervisor, and maintenance 
b. ACCESS, Word, and Excel 
c. DBASE, spreadsheet, and word processor 
d. INPUT, output, and contained  

 
Item 36 When the ____________________, the SB-3865(P)/TTC switch can be set 

for unattended mode operation.  
 

a. switchboard is inoperable 
b. call service operator is not available 
c. power is limited 
d. other modes fail 

 
Item 37 The electromagnetic pulse emergency mode is used when a network has been 

exposed to 
 

a. EMP radiation (NUCLEAR). 
b. BMP radiation (BIOLOGICAL). 
c. CMP radiation (CHEMICAL). 
d. TMP radiation (THERMAL). 

 
Item 38 Which pairs of terminations can be connected manually? 

 

a. Loop to loop, computer to trunk, or trunk to trunk 
b. Loop to loop, loop to trunk, or network to trunk 
c. Loop to loop, loop to trunk, or trunk to trunk 
d. Loop to node, loop to trunk, or trunk to trunk 

 
Item 39 When a fault is reported, which maintainer displays assist in locating the 

exact cause? 
 

a. Critical equipment, disabled equipment, and equipment syntax 
b. Critical equipment, disabled equipment, and equipment codes 
c. Stable equipment, disabled equipment, and equipment codes 
d. Critical equipment, loose equipment, and equipment codes 

  
Continued on next page 
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Review Lesson, Continued 

 
Item 40 At the maintenance level, the objective of all troubleshooting is to isolate 

faults to the 
 

a. highest replaceable unit (HRU). 
b. medium replaceable unit (MRU). 
c. field replaceable unit (FRU). 
d. lowest replaceable unit (LRU). 

   
Item 41 What will accompany most equipment faults? 

 
a. Flashing master of minor alarm indicators and an audible alarm tone  
b. Flickering minor of master alarm indicators and an audible alarm tone 
c. Flashing master of minor alarm tone and an audible indicators 
d. Flickering indicators of minor alarm tone and an audible alarm master 

  
Item 42 Which index code is used for emergency shutdown procedures? 

 
a. 2121 
b. 2122 
c. 2123 
d. 2124 

  
Item 43 The two categories of COMSEC index procedures are 

 
a. variable password and change assignment. 
b. variable assignment and change password. 
c. change variable and password assignment.  
d. password variable and assignment change.  

    
Item 44 The remote multiplexer combiner  (RMC) TD-1234(P)/TTC is a simple piece 

of equipment capable of stand-alone operation that can be used in conjunction 
with __________ systems. 
 
a. analog switching 
b. digital switching 
c. digital telephone 
d. digital computer 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 45 How much does the RMC weigh? 

 
a. 15 liters 
b. 20 ounces 
c. 35 pounds 
d. 40 tons 

 
Item 46 The power requirement for the RMC is 

 
a. 115VAC or 28VDC. 
b. 110VAC or 24VDC. 
c. 108VAC or 15VDC. 
d. 28VAC or 10VDC. 

 
Item 47 Multiplexing is defined as two or more data streams combined into 

 
a. four. 
b. three. 
c. two. 
d. one. 

  
Item 48 Demultiplexing is defined as different streams of data extracted from a 

___________ stream. 
 
a. single 
b. dual 
c. triple 
d. quadruple 

  
Item 49 How many channels can the multiplexer combiner TD-1234(P)/TTC 

multiplex or demultiplex? 
 
a. six 
b. seven 
c. eight 
d. nine 

   
Continued on next page 
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Review Lesson, Continued 

 
Item 50 What kind of discharge can damage microcircuit components?  

 
a. Magnetic 
b. Chemical 
c. Thermal  
d. Static 

 
Item 51 Which of the following is a pre-installation procedure? 

 
a. Cover unused receptacles. 
b. Conceal used brackets. 
c. Coat unused outlets. 
d. Shield used channels. 

 
Item 52 In a pre-installation procedure, connect a ground cable to the ground rod stud 

on the rear panel of the RMC and the other end to a __________ ground rod. 
 
a. GP-6 
b. GP-7 
c. GP-8 
d. GP-9 

 
Item 53 In a power-up procedure, set the switch rate toggle switch in slot ______ in 

accordance with the wire plan. 
 
a. A16  
b. A15  
c. A14  
d. A13 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 54 In a stacking procedure, set the toggle switch on the circuit card in slot 

_______ to the ON position.  
 
a. A9 
b. A8  
c. A7  
d. A6  

 
Item 55 In an interconnecting procedure, connect one end of the CX-11230 coax to 

one end of the __________ modem ports on the AN/TTC-42. 
 
a. eight 
b. seven  
c. six 
d. five  

  
Item 56 In a preventive maintenance procedure, set the RMT PWR OUT ON/OFF 

switch to the _________ position. 
 
a. OFF  
b. ON  
c. STANDBY  
d. IDLE  

    
Item 57 The SB-4097/U patching panel has removable front and rear protective covers 

that provide weatherproof seals that are secured with  
 
a. combination toggles. 
b. key locks. 
c. turn lock fasteners. 
d. dead bolts. 

 
Continued on next page 
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Review Lesson, Continued 

 
Item 58 To make a through circuit, connect Pair 1 on 1 IN directly to Pair 1 on _____ 

OUT. 
 
a. 4  
b. 3 
c. 2 
d. 1 

 
Item 59 The rear of the patching panel has cable OUT and cable IN connectors for 

making through connections for ______ separate 26 pair cables. 
 
a. six 
b. five 
c. four 
d. three 

  
Item 60 The front patching panel consists of a self-contained electric  

 
a. knife. 
b. clock. 
c. oven. 
d. computer. 

 
Continued on next page 
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Review Lesson, Continued 

  
Item 61 What are the three components of the SB-4097/U patching panel? 

 
a. Table with inflatable legs, plastic chair, and nite light 
b. Bench with marble legs, desk chair, and flash light 
c. Desk with wooden legs, lounge chair, and red light 
d. Table with folding legs, folding chair, and desk light 

   
Item 62 Remove grease, fungus, and ground in dirt with a cloth dampened with 

 
a. trichloroethylene. 
b. hydrocloroxide. 
c. thermonexine. 
d. pyrotechnozide. 

   
Item 63 During installation, set the SB4097/U on its own ________ or any other 

 
a. bench; pointy covering. 
b. board; bumpy plane. 
c. slab; jagged shell. 
d. table; flat steady surface. 

 
Item 64 What equipment is used to ground the SB-4097/U? 

 
a. GP-16 grounding rod and some 6 gauge wire 
b. GP-12 grounding rod and some 8 gauge wire 
c. GP-8 grounding rod and some 12 gauge wire 
d. GP-4 grounding rod and some 14 gauge wire 

 
Item 65 When preparing to make a patch, the IN jack connects directly to the 

associated circuit of the cable _______ connector. 
 
a. IN  
b. OUT  
c. UP  
d. DOWN  

 
Continued on next page 
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Review Lesson, Continued 

 
Item 66 For 2W patching, patch any IN or OUT circuit to any other IN or OUT circuit 

using a ____________ cord assembly. 
 
a. split-plug  
b. dual-plug 
c. single-plug 
d. double-plug  

  
Item 67 What does troubleshooting consist of? 

 
a. Audio inspections and continuity checks 
b. Visual inspections and continuity checks 
c. Visual inspections and line checks 
d. Visual inspections and test checks 

    
Continued on next page 
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Review Lesson, Continued 

  
Answers The table below lists the answers to the review lesson examination items.  If 

you have questions about these items, refer to the reference page of the course 
text. 

  
Item Number Answer Reference 

1 c 1-4 
2 d 1-5 
3 b 1-6 
4 a 1-11 
5 b 1-15 
6 d 1-25 
7 b 1-25 
8 b 1-26 
9 d 1-27 

10  a 1-28 
11 d 1-31 
12 c 1-33 
13 a 1-35 
14 b 1-38 
15 b 1-39 
16 c 1-46 
17 a 1-47 
18 d 1-48 
19 d 1-51 
20 c 1-54 
21 a 2-4 
22 c 2-5 
23 d 2-9 
24 b 2-10 
25 c 2-15 
26 d 2-16 
27 b 2-16 
28 a 2-17 
29 c 2-17 
30 b 2-17 
31 d 2-18 
32 b 2-19 
33 d 2-30 

 
Continued on next page 
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Review Lesson, Continued 

   
Answers, 
continued 

 

 
Item Number Answer Reference 

34 c 2-33 
35 a 2-36 
36 b 2-39 
37 a 2-40 
38 c 2-41 
39 b 2-43 
40 d 2-46 
41 a 2-51 
42 c 2-53 
43 b 2-54 
44 b 3-5 
45 c 3-5 
46 a 3-6 
47 d 3-7 
48 a 3-7 
49 c 3-7 
50 d 3-13 
51 a 3-13 
52 c 3-14 
53 b 3-14 
54 d 3-15 
55 b 3-17 
56 a 3-22 
57 c 4-4 
58 d 4-4 
59 a 4-4 
60 b 4-5 
61 d 4-6 
62 a 4-7 
63 d 4-12 
64 c 4-12 
65 a 4-13 
66 c 4-14 
67 b 4-15 
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