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TYPE Nl, 0 AND ON CARRIER TELEPHONE SYSTEMS­

OVER-ALL CHANNEL LINE-UP 

TYPE O AND ON CARRIER - PROGRAM CHANNEL UNITS 

SCHEDULE C AND D PROGRAM CHANNELS (J98705AT} 

CHANNEL LINE-UP AND EQUALIZATION 

This section covers the procedure for aligning and equalizing the C and D program channel unit 
(J98705AT) used in type O and ON carrier systems. 

The program unit is used on channels 2 and/or 3 of a type O or ON group. No provision has 
been made for applying the unit to channel 1 or 4. The program channel compressor and ex­
pandor subassemblies are identical for either channel 2 or 3. The carrier-frequency subassembly 
is identical for both channels, except for the orientation of a 568A plug-in filter. 

To establish a Schedule C or D program transmission channel on a type O or ON carrier system, 
it is necessary to replace the channel units at each carrier terminal (channel 2 or 3, as desired) 
with the type J98705AT program channel units. The procedure for removing and replacing chan­
nel units in the O or ON terminal mountings is described in the sections covering these carrier 
systems. 

When a program channel unit is used, the band filter in the adjacent message channel sharing 
the same carrier must be changed to a type 568B filter to reduce any interference from the mes­
sage channel into the program circuit. Since the 568-type filter is physically larger than the 529-
type, the new carrier subassembly ED-97012-30 is required in the message channel unit when it is 
used. 

The over-all frequency characteristic of a type O or ON carrier channel equipped with a Sched­
ule C or D program unit is equalized in the 200- to 3500-cycle bandwidth by means of the three 
separate network arrangements. 

(1) A midrange equalizer at the input to the channel modulator circuit. 

(2) A high-frequency equalizer at the input to the expandor circuit. 

(3) A low-frequency equalizer in the channel-demodulator-amplifier circuit. 

The amount of equalization obtained is determined by adjustable straps in the networks. The 
nominal strapping arrangements and the characteristics of some of the available combinations 
r,re illustrated in Figs. 3 thru 5. 

This section is reissued to delete references to the 568D filter and to add testing information when .... 
this program channel unit is used for other than program services such as FAA. .... 
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SECTION 362-320-501 

APPARATUS: 

Transmitting Terminal 

1 - Type 21A Test Set Oscillator, 200 CD or equivalent variable frequency oscillator 

Note: It is important that the oscillator is properly adjusted and calibrated to make cer­
tain that the correct frequencies are obtained. 

1 - 600-ohm Attenuator, 5A or equivalent 

1- Hewlett-Packard 400-type Vacuum Tube Voltmeter (VTVM) 

1- W2DW Cord (used with the VTVM) 

1- Channel Unit Test Stand (J98705M) 

1- P19A Cord (used with Channel Unit Test Stand) 

Receiving Terminal 

1- Transmission Measuring Set, Type 21A, 13A, 40B or equivalent (TMS) 

1-Hewlett-Packard 400-type Vacuum Tube Voltmeter (VTVM) 

1-W2DW Cord (used with the VTVM) 

1- Channel Unit Test Stand (J98705M) 

1- P19A Cord (used with Channel Unit Test Stand) 

INITIAL PREPARATION- BOTH TERMINALS 

Before proceeding with the line-up and equalization of the program channel unit, 
the following preparations must be made: 

STEP PROCEDURE 

1 

2 

3 

4 

5 

Strap the program unit equalizers (low, midrange and high-frequency) for the nomi­
nal values shown in Figs, 3 thru 5. See Fig. 2 for location of equalizer in channel units. 

Properly orient a 568A filter in the program channel unit, as covered in Fig. lA. 

Properly orient the 568B filter (as shown in Fig. lB) in the message channel which uses 
the same twin channel carrier as the program unit. 

(a) Channel 1; when the program unit is placed in channel 2. 

(b) Channel 4; when the program unit is placed in channel 3. 

The plate and heater voltages on the O or ON carrier terminals must be within the 
required limits as given in the sections covering these systems. 

The three channels in the O or ON carrier group unit, with which the program chan­
nel unit is associated, should meet the transmission maintenance requirements given in 
the appropriate sections. 
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SECTION 362-320-501 

1000 CYCLE LINE-UP AND ADJUSTMENT 

PROCEDURE 

At Both Terminals 

Place the program channel unit in the channel unit test stand and connect the test 
stand to the channel jack in the O or ON terminal. Operate the switch on the channel 
unit test stand to Nl-O1 NORM position. (See Figs. 2A and 2B.) 

At the Transmitting Terminal 

Connect the oscillator 600-ohm balanced output to the 600-ohm input to the attenuator. 
(If the 21A test set oscillator is used, the attenuator may be eliminated from the test 
arrangements. Proceed to Step 4.) 

Connect the 600-ohm output of the attenuator to the 600-ohm transmission measuring 
set. 

Adjust the frequency control on the oscillator for an output of 1000 cycles. 

Adjust the attenuator loss and/or the output control on the oscillator for a reading of 
-27 dbm on the TMS. For other than program services adjust for -16 dbm. 

Disconnect the attenuator from the TMS (or -16 dbm as set in Step 5). 

Connect the -27 dbm output from the attenuator (or 21A test set oscillator, if used) 
to the VF IN jacks of the channel unit test stand. 

Using a W2DW cord, or equivalent, connect the lower (ground) INPUT terminal of the 
VTVM to the GRD jack on the channel unit test stand. Connect the upper (hot) 
INPUT terminal of the VTVM to TP6 on the carrier subassembly. 

Adjust the compressor potentiometer COMP for a reading on the VTVM of -

Requirement: -12.0 db 
- 6.5 db (for other than program services such as FAA) 

Connect the upper (hot) INPUT terminal of the VTVM to the T jack on the front of 
the carrier subassembly. (Leave the lower (ground) INPUT terminal connected to 
ground.) 

Adjust the T potentiometer on the left side of the carrier subassembly for a reading 
on the VTVM of -

Requirement: -42.5 db 
-41.0 db (for other than program services such as FAA) 
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STEP 

12 

13 
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15 

16 

SECTION 362-320-501 

PROCEDURE 

At the Receiving Terminal 

Connect the 600-ohm TMS to the VF OUT jacks in the channel unit test stand. 

Turn the REC pot. on the front of the compressor subassembly to the extreme clock­
wise position and leave in this position. 

Turn the EXP pot. on the expandor subassembly to the extreme clockwise position and 
leave in this position. 

Adjust the R potentiometer on the left side of the carrier subassembly for a reading 
on the TMS of -

Requirement: -4.0 dbm 
+ 10.0 dbm (for other than program services such as FAA) - Also in -

such cases, adjust REC pot for a reading of +7 dbm. .... 

Note: In case trouble is encountered in obtaining an output of -4 dbm at the VF OUT 
jacks, a measurement at the R jack of the carrier subassembly may help in locating the 
trouble. With the channel operating normally, the reading at the R jack on the VTVM 
should be about + 1.5 to +3.0 db. With the R pot. of the DEM OD amplifier in its extreme 
clockwise position, the reading of the VTVM at the R jack on the VTVM should be 
about + 18 to + 20 db. With the R pot. in its extreme counterclockwise position, the 
reading of the VTVM at the R jack, should be in the order of -27 to -30 db. 

Proceed with the equalization of the program channel, unless this is the final 1000-cycle 
adjustment. In this case, remove all of the test connections at both terminals and 
replace the program units in the terminal mountings. Then proceed with the Over­
all Channel Net Loss Frequency Measurements. 

EQUALIZATION OF PROGRAM CHANNEL 

Before performing the equalization tests the equalizers in the channel units should be strapped 
for the nominal condition and the over-all channel 1000-cycle alignment completed as covered 
above. After the equalization test is completed the 1000-cycle channel net loss should be re­
checked. 

The transmission-frequency characteristics of the program channel is checked on an over-all basis 
between the carrier terminals. The amount of equalization obtained is determined by adjustable 
straps in the networks. The nominal strapping arrangements and the characteristics of some of 
the available combinations are illustrated in Figs. 3 thru 5. The object of this testis to strap the 
equalizer so that the deviation between the 1000-cycle transmission measurement and that of any 
other fre·quency over the band from 200-cycles to 3500-cycles is within + 1.0 db. For this reason 
it is important that the oscillator used for transmitting the test frequencies is properly adjusted 
and calibrated to ensure that the correct frequencies are obtained for the transmission measure­
ments. 

Page 4 



STEP 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SECTION 362-320-501 

PROCEDURE 

Preparation for Test 

If this test is a continuation of the 1000-cycle alignment proceed to Step 2; otherwise, 
prepare for the test as follows -

(a) At Both Terminals place the program channel unit in the channel unit test stand 
and connect the test stand to the channel jack in the O or ON terminal. Operate 

the switch on the channel unit test stand to Nl-O1 NORM position. (See Figs. 2A 
and 2B.) 

(b) At the Transmitting Terminal connect the oscillator 600-ohm balanced output to 
the 600-ohm input to the attenuator. (If the 21A test set oscillator is used, the 

attenuator may be eliminated from this test.) 

(c) At the Receiving Terminal connect the 600-ohm TMS to the VF OUT jacks in 
the channel unit test stand. 

At the Transmitting Terminal 

Connect the 600-ohm output of the attenuator ( or 21A test set oscillator, if used) to 
the 600-ohm transmission measuring set. 

Adjust the frequency controls on the oscillator for the frequency being measured, 
(see Table A). 

Adjust the attenuator loss and/or the output control on the oscillator for a reading of 
-27 dbm on the TMS or -16 dbm (for other than program services). (IMPORT ANT - -
be sure this level is maintained for all frequencies measured.) 

Disconnect the attenuator from the TMS. 

Connect the -27 dbm or -16 dbm output from the attenuator (or 21A test set oscilla- -
tor, if used) to the VF IN jacks of the channel unit test stand. 

At the Receiving Terminal 

Measure the channel net loss of each of the frequencies in Table A at the VF OUT 
jacks. 

Strap the low, high and mid-band equalizers so that the deviation between the 1000-
cycle transmission measurement and that of any other frequency over the band from 
200 cycles to 3500 cycles is within -

Requirement: + 1.0 db 

The amount of equalization obtained is determined by adjustable straps. The nominal 
strapping arrangements and the characteristics of some of the available combinations 
are illustrated in Figs. 3 thru 5. 

Repeat Steps 2 thru 8 until the program channel meets the loss frequency require­
ments. 

After the channel has been equalized, the 1000-cycle channel net loss should be re­
adjusted as covered in this section. 
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SECTION 362-320-501 

OVER-ALL CHANNEL NET LOSS FREQUENCY MEASUREMENTS 

After the program channel has been aligned and equalized in the channel unit test stands, the 
over-all transmission frequency characteristics of the channel must be rechecked with the pro­
gram channel units in the terminal mountings. 

STEP 

1 

2 

3 

4 

PROCEDURE 

At Both Terminals place the program channel units in the terminal mountings. 

Recheck the over-all transmission frequency characteristics by sending each of the 
frequencies shown in Table A into the MOD IN jacks, or equivalent VF IN jack, at the 
transmitting terminal as follows -

Channels arranged for input of -16 dbm 
Channels arranged for input of -13 dbm 

-::-27 dbm 
-24 dbm 

OTHER THAN 
PROGRAM 

-16 dbm 
-13 dbm 

At the Receiving Terminal remeasure the channel net loss of each frequency shown in 
Table A at the DEMOD OUT jacks, or equivalent VF OUT ja~ks. 

--

Requirements: The 1000-cycle measurement should be within +1.0 db of -4.0 dbm or -
+7 dbm or the value shown on the circuit layout card. The other frequency measure­
ments should be within + 1.0 db of 1000-cycle measurement. 

If the requirements are not met, the channel must be re-equalized. 

TABLE A 

Frequency of Test Tones 

200 cycles 
300 " 
400 " 
500 " 

1000 " 
1500 " 
2000 " 
2500 " 
3000 " 
3400 " 
3500 " 
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FILTER 

[ SEE FIG_ 1B J 

C AND D PROGRAM CHANNELS 
(568 TYPE FILTER ORIENTATION) 

THE SCHEDULE C AND D 
PROGRAM CHANNEL UNIT 
CAN BE PLACED IN EITHER 
CHANNELS 2 OR 3. 

SECTION 362-320-501 

FILTER 
A B 

ONGRP, 1, 3, 5 CH 1 4 
GRP. 2, 4, 6 CH 4 1 

o LGT TERM CH I 4 
HGT TERM CH 4 1 

CHANNEL 1 

FILTER 

A B 

ONGRP, I, 3, 5 CH 2 3 
GRP, 2, 4, 6 CH 3 2 

O LGT TERM CH 2 3 
HGT TERM CH 3 2 

CHANNEL 2 

FILTER 

A B 

ONGRP, 1, 3, 5 CH 3 2 
GRP, 2, 4, 6 CH 2 3 

O LGT TERM CH 3 2 
HGT TERM CH 2 3 

CHANNEL 3 

FILTER 

FIG. IA LEFT SIDE VIEW OF CHANNEL UNIT 

ORIENT AND PLUG IN FILTER SO DESIGNATION 

A B 
ON GRP, 1, 3, 5 CH 4 1 

GRP. 2, 4, 6 CH 1 4 

SHOWS AS IN FIG. 1B FOR THE CHANNEL AND CHANNEL 
ORnFR !;Al I Fil FOR. 

LGT TERM CH 4 1 
O HGT TERiv1 CH 1 4 

CHANNEL 4 

FIG. 1 B ORIENTATION OF FILTERS 

FILTER INFORMATION 

l. NORMALLY A 529A FILTER IS USED ON MESSAGE CHANNELS l AND 4 
AND A 529B FILTER IS USED ON MESSAGE CHANNELS 2 AND 3 

2. A 568A FILTER MUST BE USED IN A SCHEDULE C AND D PROGRAM 
CHANNEL UNIT 

3. WHEN A PROGRAM CHANNEL IS USED, THE MESSAGE CHANNEL USING THE 
SAME TWIN CHANNEL CARRIER AS THE PROGRAM CHANNEL MUST BE 
EQUIPPED WITH A 568B FILTER 
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MID-RANGE FREQUENCY 
EQUALIZER 

568A 

FILTER------------

"T" POTENTIOMETER 

VF OUT 

COMPRESSOR 
POTENTIOMETER 

TO TRANSMISSION 
MEASURING SET 

Fig. 2A - Transmitting 

ADJUST OSCILLATOR 
--AND ATTENUATOR FOR 

- 2ZO dbm INPUT TO VF IN 

OSCILLATOR 

0 

TER "REC" POTENTIOME 

"T" JACK 

"R" JACK 
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FIG. 5A H.F. EQUALIZER SCHEMATIC 
NOMINAL STRAPPING (l ·3) (6-8) 

- ---.... ... , 
-, 

, - ...- I-- ~ ~ ~ (0-91 

--- ..,. 
------- ~ --- .~.) ~==L --_..,_ ~- - --r-- i<T-el - -- ~-

'- I-- -s::i::;:. -- U-3l CB◄ -- -- -- - -- -I -- ' ~ ~ii 0·:•t • ', 
I ....... - -

·• 

'-- - --f.~J-18-e, 
I'-. r,,. -

•- '>'"los...._ -
I '• ~~ , .. ,o...,> -., 

. , I ; 

• 4 • • 1000 ,. 14 "' 18 2000 22 24 .. H 3000 si· 114 HOO 
FREOU£NCY IN CYCLES PER SECOND 

♦l ~ 

1-41 7•1 
I - - ---> - --~-- - - -- - -- -- - .,_., .. _., -- - -----s::::...~ - --.. _ .. 

- 1-21 ca-. 
' -~ ~ ~~ ,_ 
•~ ' ----- -~, .:., ·~ --

' 
Jl·4ll7-1 
ll- -IC 

I• 

• ... 
I I - • • IDC,O t2 ,. ,. 8 2000 22 l4 .. :• ~""" 52 54 ~000 

FREQUENCY IN CYCLES PER SECOMO 

,.+21--+--+--+-l--+--+--+--ll--+-4--l---1-+--+--1---1-l---!----I 
= 

• ~ •t-11--+--+--+-l--+--+--+--11--+--l--+-1-+-+--+--f-+-+--I •w .. ,.. __ __ 3-tt•-•• 
~~

0r--ti~~,l~t"'-t::::i:~~t:±:i::::j~ii===r"-f=f§#.§t:j--7 ~ ~ ·11--+--+--+--,i--+-+--+"":::;••.,._r.cl---l-+-+--+--t-+--+'"-~-llj-e'.i_·•-+I --1 
zO -....::._•• 

1:-z1--++-+--+-+-l--+---1--=P,,..,~....._-+,4 _~.e:::i:::.::'.'1,.___k.J:.:.-:+-1 
a - ---~~~ I~ -sl--+--+--+-l--+--+--+-l--+--l--l--l-+-+---F''"'-•·~....i-£...1--1 =~ '3~c: -~ • ~~---+--+-+---+--+--+-+--+--+--+--lf--+---+--+--lf--+--F-.aq.--1 

FIG. 58 

• e K.uu 12 4 11 1 ;i::1,,vv :z 
FREQUEffCY IN CYCLES P.£R SICOND 

HIGH FREQUENCY EQUALIZER CHARACTERISTICS 

FIG. 5 - HIGH FREQUENCY EQUALIZER 

Page9 
9 Pages 


	Document (5252)
	Document (5253)

