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1.01 This section describes the group transmit-
ter and group receiver units used in the 

N3 carrier telephone system. The group equip­
ment transmits and receives 12 carriers and 24 
channels in either the low-group (36 to 132 kc) 
or the high-group (172 to 268 kc) range. The 
transmitted carrier frequencies and their desig­
nations for the high group and low group are 
given in Table A. Modulating one group with 304 
kc and choosing the lower sideband will produce 
the other group. 

1.02 The N3 channel group equipment trans-
mits low-group frequencies to the group 

transmitter and receives low-group frequencies· 
from the group receiver. In order to transmit 
the high group to the cable pair, the group trans­
mitter unit must convert low-group frequencies 
to high-group frequencies by modulating them 
with 304 kc and choosing the lower sideband. 
Similarly, in order to receive the high group 
from the cable pair, the group receiver unit must 
convert the high-group frequencies to low-group 
frequencies by modulating them with 304 kc 
and choosing the lower sideband . 

1.03 The terminal group equipment consists of 
a group transmitter unit and an associ­

ated group receiver unit. These units provide 
the desired frequency conversion and amplifica­
tion for a group of 12 carriers and 24 sidebands, 
between the channel group units and the cable 
pairs, in both the transmitting and receiving 
directions. 

1.04 There are four types of group units: 

(a) The high-group transmitter unit 

(b) The low-group transmitter unit 

(c) The high-group receiver unit 

(d) The low-group receiver unit 

1.05 A terminal which transmits the high-. 
group frequencies must receive the low 

group. Therefore, a terminal which transmits 
the high group will contain one high-group trans-. 
mitter unit and one low-group receiver unit. Sim­
ilarly, a terminal which transmits the low group 
will contain one low-group transmitter unit and 
one high-group receiver unit. 

1.06 The transmitted signal from an N3 mes­
sage terminal is composed of 12 carriers 

and 24 sidebands. The output of each 12-channel 
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TABLE A 
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group consists of 6 carriers and 12 sidebands, and 

the two 12-channel groups are combined in the 

combining and switching unit to form the signal 

sent to the group transmitter unit. The 6 car­

riers in each channel group are generated in the 

common carrier supply bay. The high-group 

transmitter unit filters out unwanted frequen­

cies, converts the signal to the high-group fre­

quency range, and amplifies the signal to the 

proper level for transmission to a cable pair. 

The low-group transmitter unit filters out un­

wanted frequencies and amplifies the signal to 

the proper level for transmission to a cable pair. 

• The signal is transmitted to the cable through 

the line-terminating unit. 

·1.07 The group transmitter unit contains a 

slope equalizer. This equalizer allows the 

transmitted signal to be pre-equalized to par­

tially compensate for the cable-loss character­

istic. The seven equalizers, one of which is used 

in each group unit, provide a range of group unit 

output slopes of 0, -+-3, ±6, or ±9 db for carrier 

12 relative to carrier 1. 
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1.08 A signal received from the cable enters 

the terminal through the line-terminating 

unit. Here the power is adjusted by the receiving 

span pads. The high-group receiver unit filters 

out unwanted frequencies, converts the signal to 

the low-group frequency range, and amplifies 

and regulates the signal to the proper output 

power. The low-group receiver unit filters out 

unwanted frequencies and amplifies and regu­

lates the signal to the proper output power. The 

signal is then transmitted through a splitting 

pad to the channel group equipment. 

1.09 The group receiver contains one of seven 
slope equalizers, as described above, and 

a switch which selects added slope equalization 

of + 1, 0, or -1 db. It is possible to adjust the 

output slope to zero, within 0.5 db, by the proper 

choice of the slope equalizer and slope selector 

switch. 

1.10 The group receiver is provided with auto-

matic gain regulation which keeps its total 

output power nearly constant even though the 

input power varies due to the effects on cable 

loss caused by changes in temperature. 

' \ 
\ 

\ 



1.11 Transmitter and receiver group units are 
protected from transverse voltage surges 

on the line by lightning-protection diodes in the 
line terminating unit. 

1.12 The external connections of the group 
units are made through a plug which is 

an extension of the printed wiring board. The 
plug connects with a mating jack in the terminal 
mounting. 

The connections include signal input and 
output, 304-kc carrier, -21 volt power, circuit 
ground, and chassis ground. 

LOW ~ 
GROUPt __3 SLOP£ 
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INPUT 
FILTER 
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2. CIRCUITS 

2.01 Block diagrams of the four group units 
are shown in Fig. 1 and 2. In block form, 

they appear quite similar and actually many of 
the component blocks are identical. The two 
transmitting units have amplifiers which are 
identical in form but differ because they handle 
different frequency ranges and have different 
output powers. The output amplifiers in the two · 
receiving units are identical except for the gain 
strapping resistors. All the group units use the 
same slope equalizers. The high-group transmit- · 
ter and receiver have the same modulator and 
carrier amplifier. 

LOW GROUP TRANSMITTER 

~j 
GROUP ~ 

INPUT 
FILTER 

SLOPE 
EOL MOO 

FROM 

HIGH GROUP TRANSMITTER 

MOO 
FILTER 

Fig. 1 - Block Diagrams of Transmitter Group Units 
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LOW GROUP RECEIVER 

INPUT 
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SLOPE 
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LOW 
GROUP~ 

LOW 
GROUP~ 

FROM 304 KC CARRIER 
SUPPLY 

HIGH GROUP RECEIVER 

Fig. 2- Block Diagrams of Receiver Group Units 

A. Input Filters 

2.02 Low-pass filters are used in both group 
transmitter units to transmit the low­

group frequencies and to attenuate channel group 
carrier frequencies, input signal leak, and image 
frequencies from the channel group. In the low­
group transmitter unit, the low-pass filter is the 
only filter. In the high-group transmitter unit, 
the low-pass filter is at the input to the modu­
lator. The measured responses of these filters 
are shown in Fig. 3 and 4. The nominal input 
and output impedance of the filter is 1000 ohms. 
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2.03 The input filters in the group receiver 
units select the desired frequency group 

and reject other group frequencies that are not 
fully attenuated in the last repeater and that 
may be present due to cable crosstalk. The band­
pass filter in the high-group receiver unit passes 
the high group and provides at least 33 db of 
attenuation to low-group frequencies and fre­
quencies above the high group. The low-pass fil­
ter in the low-group receiver unit passes the low 
group and provides at least 25 db of attenuation 
to the high group and higher frequencies. The 
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Fig. 3 - Insertion Loss Characteristic High-group Transmitter Input Filter 
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Fig. 4- Insertion Loss Characteristic of the Low-group Transmitter Input Filter 

measured responses of these filters are shown 
in Fig. 5 and 6, respectively. The nominal input 
and output impedance of the filters is 1000 ohms. 

B. Group Modulator 

2.04 The group modulator is used in both the 
high-group transmitter and high-group re­

ceiver units. It converts one frequency group to 

the other by modulating the group with a 304-kc 
carrier. The modulator is followed by a filter to 
select the lower sideband (below 304 kc). The 
high-group transmitter unit receives signals in 
the low-group frequency range from the channel 
group equipment and translates the signals to 
the high group for transmission on the cable. 
The high-group receiver unit receives signals in 
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the high-group f:req:uency :d:ange fJl'Om the ea.bl.e 
and -co;nverts them to the i>~w group f.or ·trans­
missi® t0 -the ch&lWel group .equipment. 

2M A simplified schematic ,of tbe modulator, 
together with the carrier ~Ufier. is 

shown in F;ig. 7. 'f.be modulatw is \Of the do:u.ble­
balanced type (input signal and carrier a:r.e bQth 
balance<! with respect to the 'frkl'tput and do Dot 
appear in the .output~. It ·consists of f-our 
matched diffused silicon diodes colUlected be-

70 
\ 

10 

tween two transf-ormers. The modulator action 
may ~ ~ns:idered. to be that -of a double-pole 
d~~ swit-ch inserted in the signal path 
oetween the input .and -output transformers, ac­
ti;vated by t.he plus and minus -voltages of the 
carrier. When the carrier voltage is positive on 
the right .3nd negative on the left side (Fig. 7), 
earner eurrent flows tm"~ the two outer 
diodes and their impedance is made low. A sig­
na1 present at the input wiU then ftow directly 
tJwo.qh the mod1dator to the otttput trans-
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442A DIODE 
QUAD 

Fig. 7 - Schematic of Modulator and Carrier Amplifier 

former. During the next half-cycle of carrier 
the carrier polarity is reversed and the carrier 
current flows through the inner diodes, making 
their impedance low. This action reverses the 
path for signal voltages from the input to the 
output transformer at a 304-kc rate. 

2.06 The output of the group modulator con-
sists principally of first order modulation 

products, input signal leakage, and 304-kc car­
rier leakage. The last two items are due to im­
perfect balance of the diodes and transformers. 
The desired signal is the lower sideband. The 
upper sideband or image band contains as much 
power as the desired lower sideband and must 
be rejected by the modulator output filters. The 
modulator output frequencies for the high-group 
transmitter and high-group receiver units are 
shown in Table B. 

TABLE B- MODULATOR OUTPUT FREQUENCIES 

HIGH-GROUP HIGH-GROUP 
ITEM TRANSMITTER RECEIVER 

kc kc 

Desired High Group Low Group 
Output 172 to 268 36 to 132 

Input Low Group High Group 
Leakage 36 to 132 172 to 268 

Image 
340 to 436 476 to 572 Band 

Carrier 
304 304 Leakage 

C. Modulator Filters 

2.07 The modulator filters must pass the de-
sired lower sideband produced by the mod­

ulator and reject all other unwanted modulation 
products, especially the image band. It must also 
attenuate the modulator input frequencies and 
304-kc carrier leakage. The high-group trans­
mitter unit bandpass filter passes the high group 
and provides at least 40 db of attenuation to 
all unwanted frequencies. The high-group re­
ceiver unit low-pass filter passes the low group 
and provides at least 50 db of attenuation to all 
unwanted frequencies. The measured responses 
of the filters are shown in Fig. 8 and 9, respec­
tively. The nominal input and output impedance 
of the filters is 1000 ohms. 

D. 304-kc Carrier Amplifier 

2.08 A schematic of the 304-kc carrier ampli-
fier is shown in Fig. 7. The amplifier is 

necessary in order to obtain sufficient carrier 
power and to shield the carrier supply from the· 
nonlinear modulator load to prevent intersystem 
crosstalk via the 304-kc supply. 

E. Preamplifier 

2.09 A single stage preamplifier is used in the 
low-group transmitter, high-group trans­

mitter, and high-group receiver in order to in­
crease the signal level at the input to the 3-
stage output amplifier. 
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,.,. 8 

70' 

860 
1 

,fl) 

·~50 
..,1 

~ 40 

t= 
·~ 30 

~ 
20 

10 

100 200 300 400 500 

FR£QUENCY 

tLow GROUP, riGH GRO~~ 

fte. t- .lttMrtin loss Cborac:tetislic of the High-eroup Tf'OI\tSIRftter Modutator 
Ovtpvt fiJter 

TO 

10 

0~--..... ~~~ ..... ~------~-----+------+------
100 200 300 400 500 

FREQUENCY IN l<C 

liM.AGE jtoW GROUP, rHLGH GROU~ f SAND , 

Fig. 9 - Insertion Loss ChGI'Gcteristic of the High-group Receiver Modulator 
Output filter 

•. ..,. ·,;,' 



F. Slope Equalizer 

2.10 A slope equalizer is used in both the group 
transmitter and receiver units to partially 

compensate for slope in the cable loss charac­
teristic. The equalizer, which is held in place 
by five screws, is accessible when the group unit 
is removed from the bay. Seven different equal­
izers are available producing slopes of -9, -6, 
-3, 0, +3, +6, and +9 db for carrier 12 relative 
to carrier 1. All seven equalizers operate at a 
1000-ohm impedance level in the low-group fre­
quency band and are compatible with all four 
group units. In the high-group receiver, the 
equalizer is located just after the group modu­
lator; in the low-group receiver and high-group 
transmitter units, it is located just after the 
input filter; and in the low-group transmitter 
unit, it is located ahead of the input filter. 

2.11 In the group transmitter unit, the slope 
equalizer is used to adjust the output of 

the group unit and, thus, pre-emphasize the 
transmitted signal. The output slope of the trans­
mitter unit is equal to the slope of the equalizer 
used. The flat loss of the equalizers has been 
adjusted so that the rms loss of a 12-carrier 
signal is 6 db for all equalizers when used in 
the transmitter unit. Thus, the total power out­
put of the transmitter is the same no matter 
which slope equalizer or output slope is chosen 
(i.e., + 12.0 dbm for high-group transmitter and 
+3.0 dbm for low-group transmitter). 

2.12 In the group receiver units, by a correct 
choice of a slope equalizer and adjust­

ment of the screw-type slope adjust switch, 
the output slope can be adjusted to within +0.5 
db of zero (see 2.21). The same slope equalizers 
are used in group transmitters and group re­
ceiver units. Five layout computations are based 
on the loss and gain at carrier 2 frequencies. The 
carrier 2 loss is different for the several equal­
izers; however, this difference is accounted for 
in the computation method used to choose the 
proper span p;;td. The slope equalizer codes and 
losses are shown in Table C. 

G. Amplifiers - General 

2.13 The amplifiers in the four group units are 
quite similar. The 3-stage transistor am­

plifiers in the group transmitter units employ 
hybrid feedback at both the input a~d output. 

ISS 1, SECTION 362-905-100 

TABLE C 

NOMINAL INSERTION LOSS 
GAIN SLOPE 

SLOPE CARRIER 12 
EQUALIZER RELATIVE TO 

CODE CARRIER 1 CARRIER 1 CARRIER 12 

db db db 

377A -9 2.0 11.0 

377B -6 3.0 9.0 

377C -3 4.2 7.2 

377D 0 6.0 6.0 

377E +3 7.2 4.2 

377F +6 9.0 3.0 

377G +9 11.0 2.0 

The 3-stage transistor amplifiers in the group 
receiver units use hybrid feedback at the input 
and shunt feedback at the output. The input 
hybrid is used to improve the noise figure. 

H. TransmiHing Amplifiers 

2.14 The amplifiers in the two transmitter 
units are identical in form. A simplified 

schematic is shown in Fig. 10. They differ only 
in the frequency group amplified and the nomi­
nal output power. The low-group transmitter 
must deliver a nominal output power to the 
cable of + 3 dbm and have a peak power handling 
capacity of + 14 dbm. The high-group transmit­
ter must deliver a nominal output power to the 
cable. of + 12 dbm and have a peak power han­
dling capacity of +23 dbm. 

2.15 The gains of both transmitting amplifiers 
can be increased 3 db by removing wiring 

option Y, which increases the resistance in the. 
feedback network. This is required when the 
group transmitter is· used as an alternate group 
unit in the group switching set. Wiring Y is 
initially provilied on all group transmitters. Wir­
ing straps A1 and A2 provide two 1-db gain 
adjustment steps in the high-group unit and two 
0.5-db steps in the low-group unit. These straps 
are cut as required as a factory adjustment to 
compensate for the accumulated manufacturing 
tolerance variations of all the circuit compo­
nents. 
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Fig. 10- Simplified Schematic of Transmitter Amplifier 

01 
16H 

SLOPE ADJ E 

Fig. 11 - Simplified Schematic of Receiver Amplifier 

I. Receiving Amplifiers 

2.16 The two group receiver units have essen-
tially identical amplifiers. A simplified 

schematic is shown in Fig. 11. The output of the 
receiving amplifier is terminated by a splitting 
network which divides the. receiver output for 
the two channel group demodulators. 
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2.17 The gain of the amplifier is determined 
by the loss in the feedback network. The 

feedback network includes a thermistor regula­
tor which automatically adjusts the amplifier 
gain to maintain an output power which' is al­
most constant over the operating range of input 
powers from the line. The output power is 



nominally + 1.8 dbm and the thermistor holds 
it to within ±1 db for a change in input level 
of ±8 db. A typical regulation curve is shown 
in Fig. 12. 

2.18 The thermistor unit consists of a thermis-
tor pellet and an associated ambient tem­

perature control for this pellet. The temperature 
of the thermistor pellet is determined by the 
total power at the output of the group unit. The 
thermistor pellet is a negative temperature co­
efficient resistance unit. The resistance varies 
from approximately 3000 ohms to approximately 
27,000 ohms. Under abnormal transmission con­
ditions the resistance may vary from a few hun­
dred ohms to upwards of 40,000 ohms. For a 
receiving unit having nominal gain, the thermis­
tor resistance will be approximately 9~ ohms. 

2.19 The thermisto1· regulator decreases group 
unit output power 3 to 5 times as fast as 

it increases it. The relatively slow 1·eaction time 
of the regulator materially influences field use 
in that, after any transmission change, a wait­
ing period is required before the circuit will 
stabilize within the desired measuring accm·acy. 
An increase in input of 2 db requires a wait of 
approximately 4 minutes for correction to within 
0.1 db of the final gain, whereas a decrease in 
input of 2 db would require a wait of approxi­
mately 14 minutes. A cold receiver unit when 
installed is at high gain and for normal input 
will have a high output; to obtain stabilization 
to within 0.25 db of the final output power re­
quires app1·oximately a 20-minute wait. Accuracy 
within 0.1 db requires a wait of 25 or 30 minutes. 
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2.20 When a group receiver is used as an alter-
nate group unit in the group switching set 

or during maintenance tests, a fixed gain with­
out regulation is desired. This condition is ob­
tained by using Y option wiring which inserts a 
20,000-ohm resistor in place of the thermistor. 
With the 20,000-ohm resistor connected in the 
circuit the gain of the amplifier is inc1·eased by 
approximately 6 db from that provided by the. 
thermistor at its mean operating resistance. This 
resistor is also used for manufacturing and re­
pair testing. It is normally replaced by the ther-. 
mistor (X wiring) for field installation. Wiring 
straps A1 and A2 provide two 0.5-db gain adjust­
ment steps in the low-group receiver unit and 
two 1-db steps in the high-group receiver unit. 
These straps are cut as required as a factory 
adjustment to compensate for the accumulated 
manufacturing variations of all the circuit com­
ponents. 

2.21 The receiving amplifier contains a screw-
type slope switch which provides manual 

control of its f1·equency characteristic in order 
to provide values between the 3-db steps of slope 
provided by the slope equalizer (see 2.10). The 
slope adjustment switch SLOPE ADJ has three 
washer-head screws designated A, B, and C which 
when turned and tightened (but only one at a 
time) provide a slope of approximately + 1 db, 
0 db, or -1 db in gain, respectively. These ad­
justments are so arranged that for each setting 
the circuit has the same output power. Thus, a 
change in slope setting may be made on an oper­
ating system without affecting the thermistor 
regulating action of the group receiver. A small 

r- -.... 
~ 

......... 
~ 

-8 -6 -4 -2 0 2 4 6 8 
RELATIVE INPUT- OS 

Fig. 12 - Regulation Characteristic of Receiving Amplifier 
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regulation change transient will be experienced 
in some channels as a result of double channel 
regulation action. 

3. TRANSMISSION PERFORMANCE 

A. Tronsmitter Units- High Group and Low Group 

3.01 The transmitter units receive the com­
bined signals from the combining and 

switching unit at a level of -53.5 dbm per car­
rier or -42.7 dbm total carrier power. The meas­

. ured power gains for the high-group and low-

55 

CD 
Q 

z 
-54 
z 
3 

53 

136 120 104 88 

group transmitter units are shown in Fig. 13 and 
14, respectively. The total power output of the 
high-group transmitter unit is + 12 dbm. In 
Fig. 13, the high-group transmitter output is 
shown with seven slope equalizers inserted in 
the unit, in turn, yielding output slopes of 0, -+-3, 
-+-6, and -+-9 db. The total power output of the 
low-group transmitter unit is +3 dbm. In Fig. 14, 
the low-group transmitter output is shown with 
seven slope equalizers inserted in the unit, in 
turn, yielding output slopes of -+-9, -+-6, -+-3, and 
0 db. 

3770 

377C 

72 56 40 24 

INPUT FREQUENCY IN KC 
168 184 200 216 232 248 264 280 

OUTPUT FREQUENCY IN KC 

Fig. 13- Gain of High-group Transmitter with Each Slope Equalizer 
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INPUT AND OUTPUT FREQUENCY IN KC 

Fig. 14- Gain of Low-group TransmiHer with Each Slope Equalizer 

B. Receiver Units - High Group and Low Group 

3.02 The receiver units receive the signal from 
the cable at a slope and level which de­

pends on the line repeater adjustments and 
lengths of cable sections. The total input power 
can be adjusted by the selection of the proper 
receiving span pad in the line terminating unit. 
The slope of the group receiver output signal 
may be adjusted to 0 +0.5 db by the selection 
of the proper slope equalizer and SLOPE ADJ 
switch position. The measured power gains of 

the high-group and low-group receiver units are. 
shown in Fig. 15 and 16, respectively. The gains 
are shown for the nominal value of thermistor 
resistance and for B slope settings. The powe:r: 
gain of the high-group receiver unit (for the 
above condition), not taking into account the 
slope equalizer loss, is 52.6 db. With the 0-db 
slope equalizer inserted, the gain is 46.6 db. The 
power gain of the low-group receiver unit (for 
the above conditions), not taking into account 
the slope equalizer loss, is 44.1 db. With the 0-db 
slope equalizer inserted, the gain is 38.1 db. In 

Page 13 



SECTION 362·905-1 00 

IQ 184 200 ,,. 02 2tt8 214 
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IH 120 104 II 12 II 24 

OUTPUT FREQUENCY IN KC 

Fig. 15 - Gain of High-gro"p Receiver with Eoclt Slope Equalizer 

Fig. 15, the high-group receiver unit gain is 
. shown with seven slope equali~ers inserted, yield. 
ing gain slopes of 0, +S, +6, and ±9 db. In 
Fig. 16, the low-group receiver unit gain is shown 

. with seven slope equalizers, yielding gain slopes 
of ±9, +6, ±3, and 0 db. The relative gain of 
the receiving amplifier is shown in Fig. 17 for 
the three slope switch positions. This adjust. 
ment provides relative slopes of + l, 0, or -1 db 
for settings of the slope switch of A, B, and C, 
respectively to interpolate between the S"db slope 
steps of Fig. 15 and 16. Thus, gain slopes are 

Poge 14 

obtainable in 1-db steps from -10 to + 10 db 
for the group receiver units . 

4. TESTING ARRANGEMENTS AND FACILITIES 

4.01 The testinr facilities for the group units 
are arranged so that all tests may be made 

on an in-service basis. The tests include: 

(a) Transistor emitter current tests. 

(b) Measurement of the total carrier power 
at the output of group transmitter and 

output and input of the group receiver units. 



(c) Measurement of the individual carrier 
power output of the group transmitter and 

group receiver units. 

(d) Switching a standby group unit into the 
circuit without service inte1·ruption to 

make the regular group unit available for out­
of-service maintenance or replacement. 

When accuracy is desired, the measure­
ment of individual carrier powers at the output 
of a transmitting group unit should be made on 
a terminated basis, which requires removing the 
unit from service. 
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4.02 Transistor emitter current tests may be 
made with a KS-14510, List 1 volt-ohm­

milliammeter. The test points are provided on 
the faces of the individual group units. The volt­
age measured from an emitter test point to the 
-21 volt test point effectively measures the 
emitter current of that transistor. Any change in 
emitter current indicates a change in the current 
gain of that transistor or a change in biasing 
circuit component values due to aging or tem­
perature change. 

4.03 The output terminals of the group trans­
mitter and group receiver units are acces­

sible at the switching jacks on the face of the 
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Fig. 16- Gain of Low-group Receiver with Each Slope Equalizer 
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Fig. 17- Relative Gain Versus Frequency Characteristic Controlled by Slope Switch of Receiver Amplifier 

·Fig. 18 - Low-group TransmiHer 
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combining and switching unit. The tvvo tran"­
mitter jacks are TRi\ITG (J72 and J73), while 
the two receiver jacks are RCVR (J7 --1 and J75). 
The individual and total carrier power outputs 
may be measured by bridging meters across the 
output terminals. Special cords are available to 
connect the proper meters to the switching jacks 
to make these measurements. 

4 .04 The total carrier power output of a group 
transmitter unit may be measured with 

a 2J repeate1· test set. This measurement pro­
vides an easy check that the group unit is work­
ing properly. To check that each individual cal·­
rier is being transmitted correctly and that the 
output s lope is con·ect, the individual carriers 
are measured with a cmTie1· frequency yoJtmeter. 

4.05 The total carrier powe1· output of a group 
recrive1· unit may be measured with a :2J 

repeater test set. This measurement provides an 
easy check that caniers are being 1·cceived from 
the repeatered line, and that the group receiver 
unit is regulating properly. If the total carrier 
powc1· output does not meet requirements, the 

ISS 1, SECTION 362-905-100 

tot; 1 input :arrier powe1· to the group receiver 
unit shoulcl be measu1·ed to see if the trouble 
is in the group r eceiver unit or p1·ior to it. To 
obtain information about line e<, '1 a lization, the 
individual carriers are measured with a carrier 
il'equency voltmeter. 

4.06 When the r eplacement of a group unit is 
necessary, it may be accomplished with­

out interruption of service on the system by use 
of the N3 switching set. A cord built into the 
test set connects the switching set to the appro­
priate group unit switching jacks on the line ter­
minating unit. Power for the switching set is 
derived from the TEST PWR connector on the 
combining and switching unit. The switching set 
contains the necessa ry switches and gain adjust­
ments so that an alternate group unit may be 
switched into the terminal circuit in place of the 
regular group unit. The regular unit may then 
be r emoved, repai1·ed, or replaced. The alternate 
group unit is a r egular group unit with a special 
wi1·ing option. In the group transmitter units the 
Y wiring is r emoved, as shown in Fig. 10, incJ·<'as-

Fig . 19- High-group Receiver 
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ing the gain by 3 db. In the group receiver units 
the thermistor (X wiring) is replaced by a 
20,000-ohm resistor (Y wiring) as shown in 
Fig. 11, which yields a gain 6-db higher than 
nominal. 

5. EQUIPMENT 

5.01 The group transmitter and group receiver 
units are separate plug-in items. A photo­

graph of the low-group transmitter unit is shown 
in Fig. 18. Fig. 19 is a photograph of the high­
group receiver. The slope equalizer unit shown 
with them must be provided separately. 

6. LIST Of ORA WINGS 

6.01 The following schematic and equipment 
drawings (not attached) provide detailed 

information: 
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