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SECTION I ~ GENERAL DESCRIPTION

1.

PURPOSE OF CIRCUIT
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COMMON SYSTEMS
"N1" CARRIER TELEPHONE
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1.1 This circult 1s used a8 4 repeater in
the low-fregueney line ofan Nl-type

carrier ayastem.

low {(H-L)} repeater.

It is one of two similar
repeater @%@%&%@a\an§¢is,égsignateﬂ a ‘highe
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2. GENERAL DESCRIPTION OF OPERATION

2.1 The signals are handled on g U.wive
basls throughout and the amplifier oir-

cults for the two directions of transmisaion

are ildentical, The input signals from the

‘line pass through an input filter to remove

unwanted frequencies, They are then mod-
ulated by a 304%-ke carrvier to change bands
from the high group to the low group, The
same osclllator is used to supply the 304-ke
carrier in the low-high (L-H) repeater. The
actlon whereby the repeater transmits a
frequency band different from the one
recelived 13 termed frequency frogeging. It is
also the basis for the repeater nomenclature
H-L. The modulator output is passed through
the second. filter to suppress carrier lesk
and the unwanted sideband. The output of
this filter 1s applied to the input of the
regulating feedback amplifier, This ampli-
Tler automatically adjustas the repeater gain
by a thermistor regulator to maintain an
output power which is almost constant over
the operating range of the input power,

2.2 Only a small amount of equalization is

accomplished by the repeater, Most of
the equalization depends upon having approxw
imately equal cable lengths between repeater
and the use of frequency frogging at each
repeater. The residual slope equalization
is adjusted by the control SLOPE ADJ in the
amplifier,

SECTION II - DETAILED DESCRIPTION
1. OVER-ALL REPEATER

1.1 The N1 high-low repeater cirpult consists

of three major parts, the east-west
(E-W) subassembly, the west-east (W-E) sub-
assembly, ‘and the oselllator subasaembly,
2. E-W AND W-E SUBASSEMBLIES

2.1 The E-W and W-E subassemblies, which are
identical, consist of: .

{a) & modulator with input and output
filters plus assoclated tranaformers .,

(b} A 2-stage amplifier with regulating

thermistor, slope adJustment, and flat-

gain adJustment.
3. OSCILLATOR SUBASSEMBLY

3.1 The ovscillator subasasembly consists of;

{a) A crystal-controlled oscillator
and second harmonie rejection
filter,
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CD Fig. 1(A) - Schematic and Insertion Loss éhgragteristia of (FL1 & FL2) Filters

(b) A current adjustment, VR CUR, for the
VR tube Vi1,

(e} A current adjustment, FIL CUR, for the
heaters of the tubes,

4. REPEATER INPUT COIL

4.1 Repeater input coll T1 serves to

mateh the impedance of the incoming
130-ohm line to that of the 3000-chm filters.
Capacitor €2 is shunted acroses the coil
to dimprove the transmission characteristic,
This input coil provides the simplex connecw
tion to the line for the purpose of obtaine
ing or supplying power over the line. It
also aids in maintaining at adeguate longi-
tudinal balance to the line to suppress
longitudinal noise, ‘

5. MODULATOR FILTERS
5.1 The modulator filters used st the input
. and output of the modulator select the

desired frequency groups. These filters
are designated FL1, FL2, FL3, FL¥, and FL5.
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(a) Modulator input filters FL1 and FLZ

pass signals of the incoming high-group

frequencies to the modulator and reject
the unwanted low-group signals that are
pregent at the repeater input due to eroas.
talk between the cable pairs. This filter
i3 a high-pass filter with a configuration
and characteristic (measured between
3000~ohm resistances), as shown in
oD Pig. 1{a).
(b) Modulator input filter FL5 in addition
: to (a) also rejects the image band
which is present as a modulation product of
the previous repeater and is transmitted
on with little attenuation. The image .
band, 1f allowed to pass through the modue-
lator, produces interference, which has
been termed beats, in the outgeing lowe-
group frequency band. The bandpass char-
acteristic of this filter attenuates the
image band and eliminates this source of
beats. The filter configuration and chare
acteristic gmaasursé between 3000-ochm
resistances) is shown in CD Fig. 1(B).

«2 Modulator output filters PL3 and FLb
3:2 Hedulator outpu Tow-pans £l T bennd Flds
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seiegt‘ﬁﬁefiéaérzg&ﬁebanﬁ ereated by the the 304-ke carrier to produse the low-
modulator for %r&naﬁi&s&a&~%¢*§§s~gmyiifier frequency group, OFf the medulation pro-
and reject the upper sideband, All other ducts produced by the modulator, only
modulation products and the signals of the the lower sideband ia desired. The modulator
frequency group applied at the input of the is of the double balanced type (input signal
e modulator are rejected., This output filter and carrier both balanced from the output).
A7 also includes a peak section to reject the It consists of a copper-oxide varistor OR1
E 30%-ke carrier that 13 present due to connected between two repeating coils 720
imperfect modulator balancs, and Th,
' 6. MODULATOR PAD ’ 7.2 The modulator action may be considered
as a double-pole double~throw switch
- 6.1 A 4-db pad (R1, R2, and R3) 1s used inserted in the signal path between the
" between the modulator input filter input and output eoils. This switeh acetion
and the modulator dnput coll, This pad is actlvated by the plua and minus voltages
improves ‘the Ampedarice match between the of the carrier applied longitudinally
gy filter.and modulator and materialiny “through the transformers T2 and T5. When
£ improves the transmission charascteristic the carrier-velbage is poslitive at JEQ and
L and stabilizes the changes with temperaturve. negative at JEIQ, the carrvier current flows
through the two outer rectifying elements,
7. MODULATOR Their impedance 1s then made low. A signal
. present in the input will then flow directly
7.1  The modulator recelives the hipgh- through the modulator to the output trans-
frequency group and modulates 1t with former. Duping the next half c¢cyole of
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carrier, the.carrier potential is reversed
and the current flows through the inner
rectifying units making thelr impedance
low, This is equivalent to reversing the
path for signal voltages from the input to
" the output tranaformer. :

7.3 This switch sotion of the balanced
medulator has the irnherent function
that many of the modulation products formed
do not appear at the output terminals of
the circuit. If the symbol (v) represents
the incoming group of signals and [c)
represents the 304-ke ecarrier, the modula-
tion products Tormed within the modulator

may be considered in four sets. These aseta
are:

N0 -4 n.v

;?EQQ % ﬁe?

nge £ n.v

‘i"égé -4 ;gii

where ng represents even integers and ng
represents odd. Of these modulation products
enly the odd order set, npc % naV appears at
the ocutput terminals of the modulator; all
the other sets of modulation products sre
theoretically balanced out. OF the odd
order set, the simple difference (c-v) is

the modulation product desirved

304 - (164 e 264) = (1840 =+ Bo)
The other components of this order are

Page &

rejected by the filters following the
modulator. As perfect modulator balance is
not achieved, some energy from the other
sets of modulation products does appear at
the output terminsls. This is sompoaed
principally of the input signals (v) which
are suppressed about 20 db and the 304.ke
carrier (¢) which 1s suppressed about 40 db.

8. MODULATOR REPEATING COILS

8.1 A high-group sideband coil T2 is used
&t the input to the modulator and a low-
group asldeband coll T5 1s used at the output
of the modulator. These colls have an imped-
ance ratic of 3000 ohms to 130 ohms and serve
to mateh the impedance of the filters to
that of the modulator and to change from an
unbalanced filter cireult to a balanced
modulator eireult. To maintain the proper
balance in this circuit, it is important
that the only ac ground connection to this
modulator circult be at T5, as indicated.
These same two colls are used for the L-H
repeater but in reverse cirecuit positions,

9. 305-KC CARRIER OSCTLLATOR

9.1 The carrier frequency used at each
repeater is supplied by the 30b-ke
srgsiai oaclllator, This oscillator employs

a 408A electron tube and a quartz crystal

to form the oscillating sireult. The plate
of the tube is not included within the
ogellilating cireult, but provides the cou-
pling to obtain the carrier power for the
modulators . This power passes through the
output tranaformer THO which steps down the
impedance of the oscillator to matoh that of
the two modulator cirveuilis in parallel. By
use of an electron coupled oscillator, better
atablility of frequency and cutput pover are
obtained than 17 the plate of the tube and

‘output transformer were directly in the

oselllating eoliroult. The output transformer
ls tuned by capscitor C47 to provide
discrimination against harmoniecs of 304 ke,
Between the output transformer and the VAris-
tors, thers is 3 rejection filter composed
of components LU0, 249, and 050 to further
suppress all frequencies in this ciroult
above 304 ke, This filter has a peak
suppression at 608 ke,

9.2 The fregquency of the oscillation is
controllied by the crystal VHO and is

305,000 oycles % about 10 eycles within the

range of operating temperatures expected,

9.3 The screen voltage for the oscillator
tuze 13 obtalned from the repeater
regulated voltage supply to provide as
stable a voltage as posaible, This stabiliza-
tlon 48 not necessary for the plate excita-
tion which comes from the nonregulated
voltage used for the amplifier tubes. The
cathode of this oselllator is malintained
20 volts above -B voltage by resistors RY1
and R42 to keep the cathode and heater
potentials within about 30 volts of each
other, Resistor RY2 provides a voltage drop
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Tor messuring the VD vaeuum tube current,
“esistors RA3 and R4M with capacitor ohb
provide filterdng in the regulated power
‘woply to the oscillator. Capacitor Ch3
brovides the screen load impedance for the
caclllator eireult.  The osclllstor feedback
voltage from the acreen to the grid is
provided by capacitor CH40 and crystal Y40,
The grid elreult lead impedance 1s provided
by capacitor C41 with resistor RHO providing
the grid blas resistance, Resistor R46 is

a high-frequency antisling resistor,

10. AMPLIFIER

10.1 A low-group amplifier is used in the
H-L repeater, The amplifier uses two
408A pentode tubes stabllized by feedback
and 18 transformer coupled at both input and
output. It has a thermistor flat-gain
adJustment and a slope control ad Justment
incorporated into the feedback cipeuit.
The feedback ecircuit ig comnected as series
feedback at the input and bridge-type high-
zide hybrid feedback at the cutput,

10.2 The input to the amplifier is coupled
from the modulator output filter by
the amplifier input tranaformer T3. It has
& 3000-chm low-side impedance to mateh the
impedance of the modulator output fMliter
and g 20,000-ohm high-side impedance, whish

‘gives as mudh gain as 1is practical for

the bandwidth and frequencles used, The
impedance values of the transformer are
stabllized In the eclreuit by the 20,000-0hm
resistance termination R6 on the high side.
This tranaformer also serves Lo provide de
separatlion of the grounded filter cireuit
from the amplifier circult which is operated
at 70 volts from de pround when power is
recelived over the cable,

The Interstage network is a simple
impedance coupled eircuit consisting
of an inductor 12 in “the plate clreult, a
330,000-0hm prid lealk resistor R19 and a
coupling capacitor CB bhetween them, The
indus e 1s antiresonant wlith the tube and
elreoult capnelitances in the low-group fre-
Queiniey rarscs,

104 The coupling from the amplifier output
to the line 13 obtaines by the ampll-
fler output transformer T4, fThis transformer
is a hybrid coll and also provides coupling
to the feedback cireutlt. The output trans-
former has lmpedance transformation ratios
from 6100 ohms at the plate to 4200 ohms at
the Teedback cireuit and 135 ohms at the
output. These impedance values are chosen

to provide the desireqd level of the regulated
output gignal. The nominal value of 135 ohms
closely matches the cable impedance over

the freguency range of the low group, The
vacuum tube does not terminate the output
transformer by its correct resistance, but
the feedback and the value of resistor R21
do produce the desired output impedance of

135 ohms to mateh that of the cable
pairf

1l. FLAT-GAIN ADJUSTMENTS

11,1 The feedback voltage to the input tube
Y1 from the thermistor is controlled
by resistors R7, ®9, R10, R11, Rl2, R13,
and capacitor C5. Resliators R9 and R13 with
resistors R10, R1l, and R12 act as a voltage
divider. Heslstors R10, R1l, and R12 provide
1-db gain adjustment steps for use in
manufacture to compensate for the aocumulated
variations due %0 all the ciroult components,
Capaclitor 05 and resistor R7 form a de bdloek
and bypass so that the grid biss on the
tube will not be altersd with galin adjust-
ment changes. Capaeitor ol provides the
ac ground connectlon for the entire ampli-
fler circutlt,

11.2 When the repeater 1s used for awitohe
ing purposes or during maintenance
tests, a Tixed gain without regulation is
desired. This condition 1is obtained by
using the 20,000-ohm resistor ROL in place
of the thermistor regulator. This resistor
vrovides about & 4b more repeater gain than
that provided by the thermistor at its mean
operating value., The resistor 1s also used
for manulacturing and repalr testing., It
will normally be replaced by the thermiastor
for field inatallation. i

12. REPEATER GAIN AND REQULATION

12.1 The répeater Zailn 1s controlled by

the loss of the feedbask elreult. The
fixed gain condition is provided by use of
the Tixed resistor B2, The regulated gain
condition 13 provided by use of the thermistor
regulator RTL which funetions to hold the
repeater output nearly constant for a congide
erable range of inputs., This regulated gain
1s essentially flat with frequency, The
thermistor is sctivated in proportion to the
total power at the ocutput of the repeater.
This powsr is nontinally +3 dbm and the
thermistor holds this ocutput power to
withdn 1.5 dp for a change in input level
of 210 db,  This regulation performance in
terms of change of output from a mean condi.
tion versus change in input is shown in
0D Plg. 3. The thermiastor pellet Is protected
from de voltages between 1t and the thermistop
heater by the capacitors C11 and o1z, .

12.2 The thermistor regulator reaction timse
1s plotted in CD Fig. 4 in terms of the
time requlired for the regulstor to attain a
glven percentage of 1is ultimate change aftep
a transmission elteration. This reaction
time 1ls different in the two directions of
regulator change., The regulator decreases
output 3 to 5 times as fast as 1t :
increases 1t. This regetion time materially
influences field use in that alfter any
transmission change, a walting period 1s

‘required before the cireult will stabllize

within any desired measuring acouracy,

Page B
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This wailting period is plotted in op Fig, 5
in terms of stabilization within 1/4 dn
and alse 1/10 db measuring accuracy,

The output inereased curves apply for
changes which have inereased the output
above normal and whileh the regulator
restores to normal by decreasing the
repeater gain while the output decreased
curves apply for decreased changes in
output whieh the regulator restores to
normal by increasing the repeater gain.,
Thus, an increase in input of 2 db would
require a walt of about 4 minutes for

0o
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1/10-dn measuring accuracy, whereas a
decrease 1in input of 2 db would reguire
8 walt of about 14 minutes.
repeater when inaerted 1g at high gain
and for a normal input will have a high
output; so to obtain 1/4-ap accuraey of
stabilization output requires about
minutes wait. Accuracy within 1/10 db
requires a wait of 15 to 20 minutes,

ature coeffigtlent resistance unit that NG -
mally varies from about 1000 ohms to about
20,000 ohms. Under sbnormal transmission
condltions, 1t may vary from a few hundred
chms to upwards of 40,000 ohms. For a
repeater having the nominal gain, the therm-
istor resigtance will be about 9000 ohma,
This value is referred t0 as the design value,

12.4  Beoause the thermistor changes 1ts
resistance with temperature, changes T
in ambient temperature would affect the d
realatance value, Hence, a heater is
bullt around the pellet to maintain 1% at .
4 temperature above normal amblent, The
temperature at whieh 1t is held by the heat
from this amblent compenuation heater 1s
adJusted in manufacture 80 that with +3 dbm
Sutput from the repeater, the pellet TPESL1E -
tance is 9000 ohms, This controlled

Lempevature in general 1s between 1350 and

185 . Tnis temperature compensation is P

the pellet heater with the ambient tempers-
ture. The power for the heater network is
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i,"‘:";““‘ ' is not cumulative from one repeater to the
:fggaa e 1 next, 80 in general 1a not vital to operating
Pt g i performance, .
iif“'*ﬂ*ﬂ’} ;
! 5 13. BLOPE ADIUSTMENT
R o ek o S e e e § . T{i :
A #—?¢é$,?' . A .. 51:§$$§§§%§ 13.1 The amplifier slope adjustment provides
? iRI3 | é RO !l pip the manual control of the amplifier
H | e | . ot i § frequency characteristic to obtain the
A b : desived slope across the band. The slope
3 . i changes are produced by varying the ampli-
% Pl ! fler feedback as shown in CD Fig. 6. The
't SRPO t adjustment 1s in three steps designated A,
by H s and O, reapeactively, ?rcviéiag slopes of
L } about 0 db, -2 db, and -4 ab gain for chan-
4 T ¥ nel 12 with respeet $o channel 1. These
- v H adjustments are so arranged that for each
e, ; §g§ R21 : setting the repeater has the same power oute
[ T e Apfped put. Thus, change in slope setting may be
i o made on an operating system withoub affecting
the thermistor regulating action. The alope
ad justment network is a shunt ascroass the
» feedback eircuit. The shunt consists of
CD Pig. 6 - High-Low Repeater two parts, a series resonant circuit 16 and
Blope Circuilt : Cl5 with Q varied by resistors R16 and R253;

: and varied resistors R14, R15, and R17 whiech
¢btained from the regulated supply for the poalition the gain of the repester ao that
electronic tube heaters, This amblent I the integrated power of the usual 12-channel
temperature control permits the regulating carriers remaln at the same value,
thermistor to be used at operating tempera~ i
tures between -20 ¥ and +130 F without 1%, POWER ARRANGEMENTS
appreclable change in ita eperating performe : .
ance, Beyond these temperature extremes 14,1 The power connections t¢ the cable
the regulating level will vary with pairs are made at the center tap of
increasing temperature producing decreasing the appropriate repeater input and output
repeater output level, However, this change eolls through the choke ecoils L1 and 15,

VR TUBE
VR CUR. . . FIL.CUR.
+ B Oy O AAAEAA S0 A LA
: ] . R53[R54 2 , R57
TNy i VN ;
S ?g) 1 8—6:- j R 5!
P 4 §§ i
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i ¢ ap L !ES! Wi [ SCREEN Lo,
[ o RO T S8 P : .
il s
. R te2 oy @w
i 1O i O .
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CD Fig. 7 ~ Power Regulator-Distributor Cirveutt
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Capaclitors C42 and 051 with choke coils Ll
provide power supply Tiltering.

1%.2 The power used by a repeater is

applied to the repeater at Jacks PAG
and PA1l, and is distributed to the several
components as shown in 0D Flg. 7. The power
toe the amplifier vacuum tube plates is
suppiled with only noise filtering, whereas
the power to the heaters of the vacuum tubes,
the screen of the 304-ke oscillator tube,

and the thermistor ambient temperature control

18 regulated as well as filtered. The main
power supply is filtered by capacitor ChB
a¢ross the battery leads., This filtering is
supplemented for the amplifiers by resistors
R22 and R23 with capacitor C13 and further
bz reslstor R18 and induetor L4. Inductor
L% also serves to prevent the power supply
to the output transformer from being a low-
impedance connection across the output
imgeéane& control resistor R21l. Capacitor
¢h8 1s supplemented by resistor R¥5 with
capacitors C45.and C46 to provide filtering
for the 304-ke oscillator. The regulated
voltage is required by the heaters of the
tubes to give good 1life, by the 30b-ke
@sclllator to provide frequency atability,
and by the thermistors to control their
controlled temperature.

1%.3 The heaters of the tubes are used two
in parallel and these pairs in series,

This arrangement gives an approximation

of the desired condition of eongtant heater

power which is preferred rather than elther

conatant current or constant voltage heater

operation., The heater string includes a

ot ¥
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< aze b r ; 24 3
2 e o £ I
e 200 = £ B
Z 300 g - ~ i
= sso gEe X bl €
prs sen 3 ‘{! \\- \ 48 75
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w see s b
s i \\ s &
3 = §
H L+
= $ I 2 8 & W IO 2L 24 6 26 3O 32 B4

GAS TUBE CURRENT MA.

CD Fig. 8 - Voltage Regulation

potentiometer, FIL CUR, for adjusting the
¢ircult current to the desired 98 milli-
-amperes and has test jacks TST 2 and Tar 3
to messure 1it,

14,4 The regulated voltage of 100 volts
is obtained by means of a 4272 voltage
regulator tube. This tube produces a
large change in current through it, 3 to
40 milliamperes, for a small change in
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applied voltage, 100 to 101.5 volts, fThis
large change in gas tube current varies the
line current whieh flows through the line
resistance and produces a voltage drop to
compensate for a change in the applied
voltage. The degree to which this balancing
action 1s obtained is indicated by the
regulation characteristics shown in

¢h Fig. 8. Changes in gas tube current are
plotted against changes in applied battery
voltage B, line resistance A, and electron
tube space currents (. Each curve expresses
the change due to one variable only. The
net effect on gas tube current is the
summation of the several Iindividual effects.

14.5 The voltage regulation {VR) tube
current ls adjusted, by the variable

resistor VR CUR, for differences in tubes

and applied linse voltages to a nominal

value of 20 milllamperes. With this adjust-

ment there is suffieient regulation range

avallable to sccommodate for the changes

in line resistance with temperature ang

for applied battery voltages of about

*10 volts from the nominal 260-volt value,

14.6 The VR tube requires an applied volte
age of 130 volts or more on the trigger

electrode to make the tube conducting and

to start regulation action, To obtain this,

the trigger electrode rumber is connected

by means of resistor R51 to the power supply

ahead of the adjusting resistances to

obtain the full applied voltage. The

tube has a small resistor R52 connected

in series with its cathode to provide teat

voltage for adjusting purposes, This tube

13 wired internally so that it serves as

& switch to connect as well as to regulate

the voltage applied to the thermistor and

vacuum tube heaters,

14,7 at a loeally powered repeater station
where the applied repeater voltage
is obtained directly from a regulated
battery source, the voltage regulator is
not required and a 3374 shorting plug is
used 1n place of the voltage regulator tube,
This shorting plug serves as a switeh to
connect the heater and thermistor circult
to the power source as did the VR tube.
It also has a connection to short out part
of the regulator clroult control reslistance
to compensate for the nominal applied
voltage of 130 volts instead of the 140 volts
used at a nonpowered repeater, VWhere a
136~ or 152.volt battery is used, a 164
r;sis:er lamp is used in place of the 3374
plug.

15. TESTING ARRANGEMENTS AND FACILITIES

15.1 The testing facilities for the type

N1 repeater are arranged so that all
routine tests may be made on an in-service
basis. The tests include:

(a) The customary electron tube activity
- tests.
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{b) Adjustments of the current for the
heater string.

{e) AdJustment of the voltage regulator
tube current.

These tests can he §arfaa&e§'ﬁith the
2F tube test set or its equivalent,

15.2 Jacks PIL ACT and TST provide the

- necessary access points in the cireults
for the tube tests and adjustments. The
tube activity test is made at Jack FIL ACT
with the 2F tube test set in the usnal
manner by observing the change in tube
apace current for a 10 per cent reduction
in the heater current, #As all of the tubes
in the repeater are in one string, this test
can be made for the whole repeater at once.
The change in heater current is obtained by
connectling an adjustable resisbance to
provide the desired change, "The tube space
currents are measured by Jack connections
acroas the cathode resistors RE and R20,
Reslstor R8 1s bypassed by capacitor 0b
to prevent cathode feedback around the

- Tirst stage. Resisbtor R20 has no bypass

capacltor and this cathode resigtor introe
duces about 5-db local feedbaclk around the
second stage. The screen 0f tube V1 is
bypassed to 1ts cathode by eapacitor Q7
and V2 by C9.

15.3 The measurement and adjustment of the
currents in the vacuum tube heaterp
string and the voltage regulator tube, and
the measurement of the line voltage applied
to the repeater are also made with the 2P
tube test set. The current regulrement for
the electron tube heater string 1s 98 milli-
amperes. The current reguires individual
adjustment each time & tube 1igm replaced to
compensate for varying heater resistances or
varliations in voltage provided by the voltage
regulator tubes, The current of 20 milli-
amperes required in the voltage regulator
tube also necessitates individual ad Justment
to compensate for the variations among VR
tubes with the same applied voltage and to
compensate for varlations that may exist in
the applied line voltage. The applied line
voltage measurement is made to check and
to control the adjustment of the nominal
value of 140 volts to the repeater. Although
this measurement is primarily an installation
adjustment procedure, it provides a good
maintenance check. /

SECTION IIT - REFERENCE DATA
1. WORKING LIMITS

1.1 Temperature: -40 F to +1%0 F.

1.2 Input Level: B4 dbm £8 4db.

2., FUNCTIONS

2.1 This repester receives Bignals at high-
group frequencies (164 ke to 268 ke)
from the line, transiates them to low-group
frequencies (36 ke to 140 ke), and then
sultably amplifies and regulates them for
transmisslon at the desired output level,
This repeater is used alternately along
the cable with another repeater designated
I~H repeater, ) :

2.2 The repeater provides a tranamission
slope across the band adjustadble to
about O, -2, or -4 db,

2.3 Wiring adjustment 1s provided to obtain

a fixed repeater galn in place of the
regulated gain to be used when the repeater
is used for testing or in the repeater
switehing set,

2.% The repeater provides means, when
required, to transmit power over the
cable in either or both directions to another
repeater and to recelve power in a like

manner {rom anocther repeater,

2.5 The repeater provides means for making

Tllament activity tests and for measur-
ing space currvents, filament gurrent, and
the regulated voltage for the tubes,

3. CONNECTING CIRCUITS

3.1 "N1" Carrier Telephone - Application
Schematic for Repeater - 3D-95124.01

SEOTION IV - REASONS FOR REISSUE
CHANGES '
B. CHANGES IN APPARATUS

B.1 Superseded Superseded by

In Plg., 1

2 - Pllters FL1
and FL2
1674 and
1670

1l - Filter FLS
6304

In Pig. 2

2 - Filters PL1 1 - Filter FL
and FL2 6304
1674 and
1670
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D. DESCRIPTION OF CIRCUIT CHANGES ﬁ;}tifm xasﬁ*greﬁéusiy shown but not ﬁteﬁ
: . Mfr Disec,
D.1 The "C" and "D" options were added
to cover B.1l above. The "g" _ All other headings under Changes, no change.
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