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STUDENT OUTLINE
ANNEX F - WIRE & MULTICHANNEL RADIO

6.01 - ANALOG EQUIPMENT AND SYSTEMS
1. Learning Objectives:

a. Terminal Learning Objectives: 
1) Provided an Annex K, commander's guidance, and references, draft the Tactical Switching System Plan per the references.   (2591.1.9)
2) Provided with a communication plan/order, local SOP, supporting documents, communication resources specified, and references, provide the communications directed in the plan/order.  (2591.2.1)

b. Enabling Learning Objectives: The Senior Course Training Section (SCTS) has received permission to omit published ELOs from its student handouts. SCTS will continue to follow the ITS process in that the Program of Instruction (POI) will be used to determine training requirements, and that all tests administered will follow the ELOs contained within the appropriate POI. All material within the lessons will continue to support the POI and ITSs.

1. Telephone Set, TA-312/PT.

a. General Description.

1) The TA-312( )/PT is a ruggedized, two-wire, battery operated, field telephone set that can be used outside under all conditions, or as a desk or wall-mounted telephone.   It can be placed in service rapidly in any position or location required by the tactical situation.  It may be used in a simple, point-to-point, voice frequency wire link, or in any two-wire, ring-down-line subscriber position of a telephone system.  This telephone is used with manual and automatic switchboards.

b. Modes of Operation.

1) The TA-312( )/PT may be operated in any one of three different modes, utilizing the mode select switch.  The three mode select positions are:

a) Common Battery.

b) Local Battery.

c) Common Battery Signaling.

2) Power requirements.  The TA-312( )/PT requires 3 VDC for operation.  Power is supplied via 2 BA-3030s.

3) Signaling.  Signaling is 20Hz, RDL, 90 – 100 VAC.

2. Telephone Set, TA-838/TT.  

a. General Description.

1) The TA-838(V)/TT is a ruggedized, solid-state, field telephone set that can be used outside under all conditions, or as a desk or wall-mounted telephone.   It can be placed in service rapidly in any position or location required by the tactical situation.  This telephone is used with automatic switchboards.

b. Modes of Operation.

1) The TA-838(V)/TT is used as a two-wire or four-wire local or common-battery telephone set.  When in the four-wire mode of operation, the TA-838(V)/TT is capable of accepting alternating current (AC) or direct current (DC), incoming ring signaling (AC or DC Supervision).

2) The TA-838(V)/TT has seven different modes of operation.  Utilizing the mode select switch, you can configure the phone for operation in any of the modes.  The seven mode select positions are:

a) 4 WIRE:

1. AC/LB
AC supervision-Local battery.

2. AC/CB
AC supervision-Common battery.

3. DC/LB
DC supervision-Local battery.

4. DC/CB
DC supervision-Common battery.

5. PT/PT
Point to Point operation.

b) 2 WIRE:

1. DC/LB
DC supervision -Local battery.

2. DC/CB
DC supervision -Common battery.

3) Power requirements.

a) When the mode switch is set to either 2-wire DC/CB or 4-wire DC/CB or AC/CB the switching central provides power for the phone.

b) Four BA-3042's are needed when the TA-838/TT mode switch is set to 2-wire DC/LB or 4-wire DC/LB, AC/LB and PT-PT.

1. The four BA-3042's are installed "two up and two down".

2. Observe the polarities that are molded into the case of the TA-838 under the battery cover.

3. TA-938/G. 
a. The TA-938/G is a black or tan desk style, push button telephone intended for use in sheltered areas.   The telephone uses DTMF signaling.

1) Mode of operation.

a) Two wire Common Battery (CB).

2) Power  requirements.

a) Requires 24 volts DC.

3) Signaling requirements.

a) AC Supervision

b) DC Supervision

4. TA-236/FT.  

a. The TA-236/FT is a black or tan desk style, rotary dial telephone intended for use in sheltered areas.   The telephone uses DP signaling.

1) Mode of operation.

a) Two wire Common Battery (CB).

2) Power  requirements.

a) Requires 24 volts DC.

3) Signaling requirements.

a) AC Supervision

b) DC Supervision

5. STU-III. 

a. General Description.

1) In the Marine Corps today there are roughly 9 different variations of STU III Terminals that we use and operate.   We will discuss the STU III/SECTEL.

2) The STU-III/SECTEL provides voice and data encryption compatible with STU-III secure telephones.   The STU-III provides the encryption capabilities necessary to protect commercial or military telecommunications.

b. Capabilities.

1) The STU-III provides cryptographic encoding and decoding of voice and data communication.   The STU-III is an U.S. Government approved secure communications device designed for protection of sensitive or classified information.   No matter how sophisticated, complex or complete the encoding process, the user must not compromise sensitive or classified information.

c. Features:

1) Small size, to fit easily on any desk.

2) Worldwide operation.

3) Clear mode of operation as a plain old telephone during a loss of power.

4) Readily accessible emergency zeroize button on rear of terminal.

5) Internal two-wire/four-wire modem eliminates the need for an external adapter.  

6) Easy programming due to logical menu driven operation.

7) Message display to show the STU-III status and valuable user information.

8) Tone and Pulse Dialing.

9) Adjustable handset earpiece and ringer volume.

10) Speed dialing.

11) Interoperable CIK, allowing the use of seven different terminals with one CIK.

12) Dual keysets allowing the terminal to communicate securely at two classification levels. 

13) The STU-III is compatible with Defense Switched Network (DSN) (Universal Single Line model).

14) Intercom and HOLD features (Universal Multi-line model).

6. Switchboard, SB-3614(V)/TT. 

a. Functional Description.

1) Is a tactical, ruggedized, 30 terminal automatic switchboard and provides rapid service to 2-Wire common battery signaling lines (CBS), 20Hz ringdown lines (RDL) or trunks (RDT), common battery lines (CB), (dial pulse and Dual Tone Multi-frequency lines), 4-Wire tone signaling trunks for (PABX and Converter) and DC closure trunks for (dial pulse and DTMF).

2) Can be connected with additional switchboards (stacked) to form a 60 or 90 line system and can contain a maximum number of 90 terminals when stacking three (3) SB-3614(V)/TTs together.

3) When stacking three (3) SB-3614's and forming up to a 90 line system, only one (1) of the SB-3614's can be the MASTER  Switchboard and the remaining switches have to be SLAVE.

a) This Master/Slave relationship does not relate to system timing, but rather, which processor is in control of the stacked configuration.

b. Power requirements.

1) Requires an external power source of 24 VDC, 5 Amps max.

2) Provides for three independent power sources to be connected to switch at one time.

a) Only two power cables are supplied per SB-3614(V)/TT.

3) A prime power connection for a power supply and two external batteries.

4) In a garrison situation connect the DC prime power and one battery.

5) In a field installation, connect both batteries.

6) Under no condition should a battery be connected to the DC Prime Power input (J1).

c. Operational capabilities.

1) Terminates 2-wire analog loops.

2) Terminates 2-wire analog trunks.

3) Terminates 4-wire analog, PABX and Converter trunks

4) Provides for two separate conference links that can have up to ten parties in each link. 

d. Terminal Cards.  There are 15 card-slot locations per SB-3614.  Each card-slot location terminates one Terminal Card, or Circuit Card Assembly (CCA).  Each CCA terminates two loops or trunks.  CCAs associated with the SB-3614 have 2, 3, or 4 switches.  When looking at the face of the card, the top switch position(s) are for the odd terminal associated with the card-slot location, and the bottom switch position(s) are for the even terminal associated with the card-slot location.

1) Type I: 2-Wire, 20 Hz
a) Used to interface your 20 Hz terminals.

b) Interfaces CBS, RDL, and RDT.

c) Precedence is manually set on the Type I card.

d) Two, 2-wire terminations.

e) This card may be used in any card-slot location, however, when used for terminals 13 – 30, the terminations will be made on the transmit posts.

f) Switch Settings: There are two groups of two switches.  The top group provides switch-settings for the odd terminal associated with the card-slot location, and the bottom group provides switch-settings for the even terminal associated with the card-slot location.  As an example, since this particular card may be placed in any card-slot location within the SB-3614.  If this card is placed in the first card-slot location, the top group will provide service to terminal 1, and the bottom group will provide service to terminal 2.  If placed in the last card-slot location, the top group will provide service to terminal 29, and the bottom group will provide service to terminal 30.

1. Top switch: Precedence.

a. Left: Priority.

b. Center: Unassigned.

1) Whenever a terminal is marked as unassigned, you are letting the switch know that there is no instrument assigned to that terminal.

c. Right: Routine.

2. Bottom switch: Type of Service.

a. Left: CBS Line.

b. Center: RDL.

c. Right: RDT.

2) Type II: 2-Wire, CB

a) Interfaces common battery dial pulse and DTMF.

b) Two, 2-wire terminations.

c) This card may be used in any card-slot location, however, when used for terminals 13 – 30, the terminations will be made on the transmit posts..

d) Switch Settings: This card has two switches.  The top switch is for odd terminals, and the bottom switch is for even terminals.

1. Left: DP.

2. Center: Unassigned.

3. Right: DTMF.

3) Type III

a) This card is used exclusively for 4-wire trunks.

b) This card may only be used for terminals 13 – 30.

c) Interfaces 4-Wire PABX (Private Automated Branch Exchange) trunks.  (AN/TTC-42 and SB-3865(P)/TTC).

d) Interfaces 4-Wire CONV (converter) trunks.  (SB-3614(V)/TT and C-6709/G).

e) Switch Settings:

1. Left: PABX.

2. Center: Unassigned.

3. Right: Converter.

4) Type IV
a) The Army uses this card for 6-wire E&M (Ear & Mouth) signaling.

b) Interfaces one, 2-Wire CB/DTMF or CB/DP terminal (top switch).

1. See the Type II switch settings for this switch.

2. The 2-wire CB termination will be made on the transmit posts of the “odd” terminal.

c) Interfaces one, 6-Wire E&M line or E&M trunk (middle switch) using DP or DTMF signaling (bottom switch).

1. The 6-wire termination will be made as such:

a. The “M” pair will be terminated on the receive posts of the “odd”  terminal.

b. The “E” pair will be terminated on the receive posts of the “even” terminal.

c. The Audio pair will be terminated on the transmit posts of the “even” terminal.

5) Type V

a) Interfaces DC Closure dial pulse.  (commercial trunks)

b) Interfaces DC Closure DTMF.  (commercial trunks)


c) Two, 2-wire terminations.

1. Larger capacitor than the Type II card.

d) This card may be used in any card-slot location, however, when used for terminals 13 – 30, the terminations will be made on the transmit posts.

e) Switch Settings: This card has two switches.  The top switch is for odd terminals, and the bottom switch is for even terminals.

f) Switch Settings:

1. Left: DP.

2. Center: Unassigned.

3. Right: DTMF.

e. Interface capabilities.

1) The SB-3614(V)/TT is capable of interfacing with various types of equipment.   The following is a list of equipment that can be interfaced with the SB-3614(V)/TT.

Interface Equipment
Type
Mode of Operation

TA-312/PT
I



CBS/RDL

TA-312/PT w/TA-955/PT
II



CB/DTMF

TA-838/TT (2W)
II



CB/DTMF

TA-938/G
II



CB/DTMF

TA-236/G
II



CB/DP

STU III
II



CB/DTMF

SB-22/PT
I



RDL/RDT

SB-22A/PT
I



CBS/RDL/RDT

SB-22/PT OR SB-22A/PT
I



RDT  
(03)

WITH A TA-977/PT

AN/UIQ-10(V)
I



RDT  
(03)

C-6709/G  (RWI)
III



CONV
  (01)

SB-3614(V)/TT
I



RDT  
(02)

SB-3614(V)/TT
III



CONV

SB-3865(P)TTC
III



PABX

AN/TTC-42
III



PABX

f. Programming Information.

1) When entering data into the memory of the SB-3614(V)/TT, follow the below steps.

a) The Program/Call Process Switch must be in the PROGRAM position.

b) The operator, utilizing a six-digit program format will use the four by four, key sender pad to enter data into the memory of the SB-3614(V)/TT.

c) The following function keys are used in memory programming procedures and will represent the first or second digit of the six-digit program.

1. FO is used as the first digit for memory data entry.

a. You are going to program something into the switch memory.

2. F is used as the first digit for memory data verify.

a. You are verifying that something is in the switch memory.

3. I is used as the first digit for memory data delete.

a. You want delete an individual item from the switch memory.

4. P is used as the first digit for memory data erase.

a. You want to erase all information of a particular category from the switch memory.

5. FO is used as the second digit for trunk group/trunk terminal.

6. F is used as the second digit for precedence class marking.

7. I is used as the second digit for operator intercept classmarking.

8. P is used as the second digit for special class marking.

2) The information below identifies the proper programming format that will be used when programming the SB-3614(V)/TT.

Operation
Input Format
Assign
Trunk Group
FO, FO, SL, 00

Trunk Terminal
FO, FO, SL, XX

Precedence
FO, F, XX, 00

Intercept
FO, I, XX, 00

Special Classmarks
FO, P, XX, NN

Verify
Trunk Group
F, FO, SL, 00

Trunk Terminal
F, FO, SL, XX

Precedence
F, F, XX, 00

Intercept
F, I, XX, 00

Special Classmarks
F, P, XX, NN

Delete
Trunk Group
I, FO, SL, 00

Trunk Terminal
I, FO, SL, XX

Precedence
I, F, XX, 00

Intercept
I, I, XX, 00

Special Classmarks
I, P, XX, NN

Erase
All Trunk Groups
P, FO, 00, 00

All Precedence
P, F, 00, 00

All Intercept
P, I, 00, 00

All Memory
P, P, 00, 00

Note: SL = Switch Locator, XX = Terminal Number, NN = Special Classmarks  (01, 02, 03)

g. Special Classmarks.

1) Special classmarks are used to identify unique trunk terminal designations.

a) RDT (Type I terminal cards):

1. Classmarked 02 when designating a DTMF automatic ring-down trunk (SB-3614 to SB-3614 2-Wire trunk).

2. Classmarked 03 when designating a 20 Hz/DTMF appliqué trunk (SB-22 or SB-22A with a TA-977/PT)

b) 4W (Type III terminal cards with mode switch set to CONV):

1. No classmark on a Type III terminal will result in manual in, manual out call processing.

2. Classmarked 01 when designating a manual in, automatic out, 4-Wire converter trunk (C-6709/G Radio wire Interface).

3. Classmarked 02 when designating an automatic in, manual out 4-Wire converter trunk (SB-3614 to SB-3614 4-Wire trunk).  

a. This classmark is best used to control access to outside trunks.

4. Classmarked 03 when designating an automatic in, automatic out 4-Wire converter trunk (SB-3614 to SB-3614 4-Wire trunk).

c) DC Closure trunks (Type V terminal cards) are classmarked 01 when designating a manual in, program format for the SB-3614(V)/TT switchboard (Base trunk).

h. Numbering Plan.

1) The SB-3614(V)/TT switch uses a 5-digit numbering format with a Switch Locator (SL) and a 3-digit subscriber number (IXX).   The SL may be any number from 00-99.   However, in a Joint Arena the SL would be from 10-90, because you are interfacing with a TTC-42.

a) An escape code number of (9) will be used to exit the SB-3614(V)/TT and receive dial tone from a distant switch within the network.

b) I = 1 through  6; X = 0 through 9; X = 0 through 9.

7. Draft a Terminal assignment sheet.  

a. Before programming the SB-3614(V)/TT, you must complete a SB-3614(V)/TT Wire Plan.

b. The Wire Plan defines the functional interface between the SB-3614(V)/TT and the lines and trunks.   It is commonly referred to as the Terminal Assignment Worksheet.  Detailed procedures for use of this worksheet follows.   List the identification of the using organization involved and the serial number of the switchboard to which this worksheet will apply.

c. Determine if the SB-3614(V)/TT is to be a MASTER or SLAVE, if in a single configuration, circle MASTER.   When using  multiple SB-3614s one (1) SB-3614 will be MASTER and all others will be SLAVES but you must have a worksheet prepared for each.

d. Determine the numbering plan.   For a single switchboard configuration the numbers will be " 1-30 ", when using multiple SB-3614s the first slave board will be numbered " 31-60 ", second slave " 61-90 ".   This is always entered on the worksheet to remind the installer to set the switches on the rear of the SB-3614.

e. Card Type.   List the card types for each pair of terminations.   Remember that Type III and IV cards may only be used in card-slot locations 13-30.

f. Mode switch.   Indicate how the mode switch should be set to provide desired service.

g. Precedence.   Prescribe the precedence for telephone subscribers. 

h. Program.   Provide programming  routine as previously discussed in this handout.

i. Type Phone or Trunk.   List the type of telephone or switchboard to be connected at each termination.

j. Phone Number/Trunk Group.   List the telephone number or trunk group that the termination serves.

k. Subscriber listing/Circuit Designator.   List the name of the unit where the line terminates or the circuit designator.   Additional programming information can be inserted here too.

REFERENCES:
a. TM 11-5805-201-12, Telephone Sets, TA-312/PT, TA-312A/PT

b. TM 11-5805-650-12 & P, Telephone Set, TA-838/TT
c. Operating Guide for the RCA/STU III Terminal  (Type 1)

d. TM 11-5805-695-12, Switchboard Telephone, SB-3614(V)TT
e. CJCSM 6231 Series, Manuals for Employing Joint Tactical Communications
f. MCWP 6-22, Marine Corps Warfighting Publication - Communications
LESSON REVIEW:

1. Which telephone is a ruggedized, two-wire, battery operated, field telephone set that can be used outside under all conditions, or as a desk or wall-mounted telephone?

A. _____________________________________________________________________

2. What are the three different modes of operation for the TA-312/PT?

A. _____________________________________________________________________

3. Which telephone is a ruggedized, solid-state, field telephone set that can be used outside under all conditions, or as a desk or wall mounted telephone and can be placed in service rapidly in any position or location required by the tactical situation and is used with automatic switchboards?

A. _____________________________________________________________________

4. How many modes of operation does a TA-838/TT telephone set have?

A. _____________________________________________________________________

5. How many modes of operation does the TA-838/TT have when it is set for 4-wire operation?

A. _____________________________________________________________________

6. What are the power sources for the TA-838/TT telephone set?

A. _______________________________________________________________________________________________________________________________________________________________________________________________________________

7. Which telephone is a black desk style, push-button telephone intended for use in sheltered areas and uses DTMF signaling?

A. _____________________________________________________________________

8. What mode of operation does a TA-938/G operate in?

A. _____________________________________________________________________

9. What are the modes of operation for the TA-938/G?

A. _____________________________________________________________________

10. What are the power sources for the TA-938/G telephone set?

A. _____________________________________________________________________

11. To provide rapid cordless service to 2-wire common battery signaling (CBS)  20 Hz ring-down lines (RDL) or ring-down trunks (RDT), common battery (CB) lines (dial pulse and Dual Tone Multi-Frequency), 4-wire tone signaling trunks (PABX and Converter) and DC Closure trunks (dial pulse and DTMF) defines which switchboards functional description?

A. _____________________________________________________________________

12. What are the power requirements of the SB-3614(V)/TT?

A. _____________________________________________________________________

13. A Type I card when installed into a SB-3614(V)/TT can be used to interface with your 20 Hz terminals and __________ type terminals.

A. _____________________________________________________________________

14. A Type II card when installed into a SB-3614(V)/TT can be used to interface with what type of terminals?

A. _____________________________________________________________________

15. A Type III card when installed into a SB-3614(V)/TT can be used to interface with what type of terminals?

A. _____________________________________________________________________

16. A Type V card when installed into a SB-3614(V)/TT can be used to interface with what type of terminals?

A. _____________________________________________________________________

17. A Type I card when installed into a SB-3614(V)/TT is capable of interfacing with what equipment?

A. _____________________________________________________________________

18. A Type II card when installed into a SB-3614(V)/TT is capable of interfacing with what equipment?

A. _____________________________________________________________________

19. A Type III card when installed into a SB-3614(V)/TT is capable of interfacing with what equipment?

A. __________________________________________________________________________________________________________________________________________

20. During memory programming procedures, if an operator used the four by four, key sender pad and entered FO as the first digit of the six-digit program into the SB-3614(V)/TT, this would indicate ___________.

A. _____________________________________________________________________

21. During memory programming procedures, if an operator used the four by four, key sender pad and entered F as the first digit of the six-digit program into the SB-3614(V)/TT, this would indicate ___________.

A. _____________________________________________________________________

22. During memory programming procedures, if an operator used the four by four, key sender pad and entered P as the second digit of the six-digit program into the SB-3614(V)/TT, this would indicate ___________.

A. _____________________________________________________________________

23. During memory programming procedures, if an operator used the four by four, key sender pad and entered I as the first digit of the six-digit program into the SB-3614(V)/TT, this would indicate ___________.

A. _____________________________________________________________________

24. What type of numbering plan format does the SB-3614(V)/TT utilize?

A. __________________________________________________________________________________________________________________________________________
25.  You are the Wire SNCOIC for MWCS-38.  Your mission is to provide an SB-3614 to support a hybrid-stack configuration (Switch Code 3402).  The subscribers attached to your SB-3614 are as follows:

Subscriber
Instrument
Directory #
Remarks

Commanding Officer
STU-III
306
Intercept required

Executive Officer
TA-938
305

Sergeant Major
TA-938
309

S-1
Comm Fax
301


S-2
STU-III
302

S-3
TA-938
303

S-4
TA-236
304

SysCon
STU-III
313
Priority Precedence

DCO
Trunk

DTMF, Auto in, Manual out

DCO
Trunk

DTMF, Auto in, Manual out

SB-3865
Trunk
3402
PABX, Auto in, Auto out

SB-3865
Trunk
3402
PABX, Auto in, Auto out

SB-3865
Trunk
3402
PABX, Auto in, Auto out

SB-3865
Trunk
3402
PABX, Auto in, Auto out
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  Exercise:
  Effective Date:
 Database prepared by:
 Database entered by:
 Programming checked by:







Term

No.
Equipment
Subscriber

Type
Switch

Setting
Card

Type
Prec

P / R
1st
2nd
3rd
4th
5th
6th
1st - 4th
5th
6th
Subscriber







Digits
Special Classmark Digits
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FO-P-0-1
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FO-P-0-2
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FO-P-0-3
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FO-P-0-4
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FO-P-0-5




106











FO-P-0-6




107











FO-P-0-7




108











FO-P-0-8




109











FO-P-0-9




110











FO-P-1-0




111











FO-P-1-1




112











FO-P-1-2




113











FO-P-1-3




114











FO-P-1-4




115











FO-P-1-5




116











FO-P-1-6




117











FO-P-1-7




118











FO-P-1-8




119











FO-P-1-9




120











FO-P-2-0




121











FO-P-2-1




122











FO-P-2-2




123











FO-P-2-3




124











FO-P-2-4




125











FO-P-2-5




126











FO-P-2-6




127











FO-P-2-7




128











FO-P-2-8




129











FO-P-2-9




130











FO-P-3-0






Trunk Groups


PRSL
Unit







FO
FO


0
0








FO
FO


0
0








FO
FO


0
0








FO
FO


0
0








FO
FO


0
0








FO
FO


0
0




Programming Notes:
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6.01-14
6.01-15

