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COMMON SYSTEMS
"O" & MON" CARRIER TELEPHONE
0B1, 0C1, OD1 gggg? RECE IVING
REPEATER AMPLIFIER CKT,

: ARD
ONl & ON2 GROUP RECEIVING CKT.

CHANGES
B. CHANGES TH APPARATUS

B Aﬁdéeé?{§§iiﬁaai}

Fig. .

1 - Filter (FL2), 530AB
1 - Filter (FL2), 530AC
1 - Filter (FL2), 530AD
1 - Filter (FL2), 530AE
1 - Filter (FL2), 530AF

B.2 Superseded

Superseded by
In Plg. 1
1 - Varistor (CR1), 1 - Varistor (CR1),
454 456 '

D. DESCRIPTION OF CIRCUIT CHANGES

Del Fig. 7 wes added to include the filters
covered in B.l above, for options "AB,"
"AC,"™ VAD," MAE ™ and "AF,v ’

D.2 Notes 10lA, 101E and 106 were extended
to include references to ON2 carrier
Saé%'ig. 7 \

D.3 Connecting information was extended to -
include references to ON2 carrier. :

D& In Fi%, 1, the leads connected to capac-
itor (Cl) were previously designated
"D1® in error. .

De§5 In Fig. 1, a designation "D3» previously
’ asseeiateé in error with the amplifier
ground lead was moved to apply to the lead
connected to the bottom end of resistor (R9).

D.6 The "EQUIFMENT INFO® previously read
J98703G-( ) in error. .

D.7 The title was extended to include re-
< ference to ON2 carrier,

ill?éthsr headings under Changes, no change.

1. PURPOSE OF CIRCUIT

1.1 This cireuit provides the group ampli-
fication, regulation, and frequency

shift for the receiving portion of a termi-
nal, or provides the amplification, regula-

“tion, frequency shift and inversion for one -
~direction of transmission of a repeater.

Printed in U, 8, &.

>

2. WORKING LIMITS
2,1 HNone.
3. FUNCTIONS

3.01L At & terminal or repeater and at an ONL

Junction OW; provides means for select.
ing from or delivering to the open~wire line
the high §rnﬁ§ (60-76 ke) and low group
(40-56 ke) frequencies in the OBl group, or
the high §rc&§ (100-116 ke) and low group
(80-96 ke) frequencies in the OC1 group, or
the high group (140-156 kec) and lov group
(120-136 ke) frequencies in the OD] Eroup.

3.02 Receives the low group freguencies or
high group freguencies at s variable
level, and provides a variable galn ampli-
fier in order to deliver these frequencies
to the modulator at a constant level,
3.03 At a repeater; provides a modulator
to frequency shift and invert the 1§¥¢
group frequencies to the high group frequene"
cles or vice versa. i oo
3.0% At a junction or at a terminal; pro-
vides a modulator to frequency shift
and invert either the low group frequencies
or the high group frequencies to the base
band frequencies, (180-196 kec).

3.05 At s re@eater; provides a fixed amount

of amplification for the modulated
signals, in either the low group band or
high group band.

3.06 At & junction or at a terminals pro=
vides a fixed amount of amplification .

for the modulated signals in the base band

frequency range (180-196 ko). .

3.07 Provides means for adjusting the gain
of the amplifier over a 3 db range as
1 factary:aéjast&eats

3.0B Amplifies and rectifies a portion of
the output in order to provide auto-
matic gain control for regulation. '

3.09 Provides means for injecting a mask.
ing noise sotirce into the transmission

path st a terminal,

3.10 Provides means for measuring space
current of three of the four tuges;
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3+11 Mesns are provided so that the fila-
ments of the tubes may be operated

off either the ~48 or +130V office battery,

%, CONNECTING CIRCUITS

k.1 At a Repeaters

k,11 Apnlication Schematfe "01" Carrier
Repeaters - SD-95155-01

4.12 01 Repeater Osc, Misc Osc ON1 & ON2
Mise. Ose Ckt. - 8D-95158-01

4,2 At a Terminal:

%.21 Application Schematic 01, ON1 & ON2
Carrler Terminal ~ 5D-95150.01

k.22 oB1, oc1, oD1, oW1, & one Group
Transmitting Ckt, - 8D-95153-01

- B,23 01 Terminal Group Oscillator ONL & ON2

Group Oscillator Ckts., - SD-051%4.01

h.2% 01, ON1 & ON2 Twin Channel Carrier Ckt.
- 5D=95151-01

4,25 ONl1 or ON2 Combining Network and Oscil-

~lator Ckit. - SD-95188-01
%13 At & Junction:

b.3% Application Schematic for ONI Junction
Group 1 -~ 5D-095196-01

k.32 application Schematic for ONI Junction
e §§§§§§_3’§335@§ Groups % & § -
EDwg5197-01

gégg’fsi‘féyﬁiﬁaiié?sﬁg Oscillator and ON1
L Group §s¢£i§a§g:,ﬁk&%;?¥’53%§§}§§§§1

L s%iégggiéisﬁzéseéi}atay aﬁéiﬁiaeygse
. and ONL Mise Ose Ckts. - SD~95158-01

UBSURIFLION OF OPRRATION

5. OENERAL

F¢1 This subunit (Fig. 1), when used in

i ﬁ%ggggggt‘ with Fige. 2 and 3, and
m‘%;i@%?%iﬁ a similar unit and a repester
et%ggiz}%% * ciroult forms o

e Gl i

2 L g
=Lo-llgh: repeater (low group
¥ recelved from the lime .and high
P frequencies retransmitits’ hn the. line)

high-to-low repeater (hiph group Tre-
cies received from the Rlee wnd low
Zroup Irequencles retranswitied to the linej.

5.2 Fig. 1 whea wsed & comfnction with
Flg. 2 and Flgs. % or § and with the
Group Oselllator Okt. Torms = group raceive
ing cireult for sither the UBL, 0Cl, or 0D1
ETOUn.  Flgs 2 and elther Piga. or’ 5.when
plugged into Pip. 1, sn covered inodfenii

Fapge 2

= =

hotes, establishes the unit as elther a low
group recelving cireuit {low group freguan~
cles received from the line) or & high group
recelving eireuit (high group frequencies
recelved from the line).

5.3 Fig. 1 when used in gorijunciion with
Fig. 2 and Figs. ¥ or § and with the
Group Oselllator ki, forms & group regeliv-
ing eirecuit for & zide of the
OH1l junction for g s 2, Gy W, and 8,
Flg. 2 and either Figs, 4 or % when plugged
into Fig. 1 as coversd in cireuit notes,
establishes the unit as elther a low group
recelving cireuit or a nigh group Pecelving
cireult of an 0B, 0C, or OD system to work
with the open-wire Eiﬁa.

g

5. Pig. 1 when used in conjuncetion with
Fig. 6 and Figs. 4 or 5, and with the
ONL Misc. Ose. Ckt., forms a group reseiving
elrenlt for the cable side of the ONL junoe
tion for groups 1, 2, 3, 4, and 5. Figs. b
or % when plugged into Fig. 1; as covered in
circuit notes, establishes the unit as sither
a low group receiving cireuit or & high group
racelving cireuit for the group reguired.
5.5 Fig. 1 when used in conjunction with
Fig. 6 and Figs. 4 or 5 and with the
Grouv Oscillator Ckt, forms a gTolp receivs
ing circult for the ON1 terminsl for groups
1, 2, 3, 4, and 5. Figs. 4 or 5 when plugzed
into Fig. 1, 4s covered in circult notes,
establishes the unit as either a low group
recelving cirvedlt o 4 Righ group receiving
clreult for the' group Fequired. )

5.6 When used in the OKN1 Junction OW ths

cireuit may be used as sither low grouyp
recélving or high grdup recaliving. The pre=
vious two paragraphs apply.

5.7 When used in the ONl junction CA or in

the ON1 or ON2 terminal, the recelving
group connectér {Fi%;~é}'is plugged inte
Fig. 1 in place of {FL1) so there is no
é%rae%iaa&i selasctivity,
L

bus paragraphs applys

948 Tig, 1, when wsed in conjunction with
| Flg, 6 and Fig, 7 and with a group

’ 1t of appropriaste frequency,
group reeeiving circult for the QN2

al’ for groups 1, 2, 3, k4, 5, or 6.

6. FILTER CIRCUIT (FIC. 2y

Otherwise the pre-

6.1 The input ai%aal is applied #4p the lins

side of {FLL) which provides atienua-
tion to the unwanted line frequemetes lying
shove and below either the 0BL frequency
group (40-76 ke), the 0C1 frequemcy group
{80-116 ke), or the UD1' frequemey group
£1204156 kgia This fiiver ?3&%% acts as &
directional f1lter.:

When used in a'lbwite-mdgh repeater
OF & Low group recelVibgiauit, fdlter (FL1)




4 :
e

“on the reguired use,

- group
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will be plugged into Filg. 1 as indlcated
on the schematic. Under this condition ths
low group frequencies are received from

the line snd are applied through trans-
former (T1) to resistors (BRl), (R2) and
(R3). High group frequencies from either
the output of the other repeater unit or
the group transmitting circuit are applied
%e t?e line through the other section of
FL1l).

When used in a high-to-low repester
or a high group receiving unit, filter (FL1)
is reversed and plugged into Fig. 1. Under
this condition the high group frequencies
are recelved from the line and are applied
through transformer (Tl}), to resistors (R1),
(R2), and (R3). The low group frequencies
from either the outovut of the other repeater
unit or the group transmitting cireuit
are applied to the line through the other
section of (FL1).

6.2 Filter (FL1) is eigigpgﬁ with two capac-
itors to provide impedance correction
for transformer (T1). The filter used for
the OD1 group has in addition resistors cone-
nected in parallel with the capacitors for
further impedance correction in the 0OD1
frequency ranre, Due to the plug and jack
arrangement either one or the other of these
capacitors (or capacitors and resistors)
will be bridged across (T1) whether (FL1)
iz plugged In normally or reversed.

7. REGULATOR, FILTER, AND DEMODULATOR CIR-
CUIT (FIGH. 1, 3, %, 5, & 7).

7:1 Transformer (T1l) is used as an isolat-
ing transformer to eliminate any ground

loops that may result in nolsge or cross-
taig difficulties when OB, 0C, and 0D sys-
tems are operated on the same open wire
pair. BResistors (Rl), (B2), and (R3) are
arranged as a 135 to 3000 obm, (22 db loss)
pad which attenuates the Input signals to
the proper level for the regulating ampli-
§§ar}and provides impedance matching for
FL2).

7.2 Jacks (IN) & (GRD) provide test con-
nections to the input eircult and to

ground, The output of the pad is applied

to either the {Agyor (B) sections of fil-

ter (FL2)}, Figs. 3, 4, 5, or 7 depending

: Section (&) of (FL2)

is a band-pass filter providing additional

attenuation to signals outside the low

ind.  Sectlion (B) of (FL2) is a band-

pass filter providing additional attenuation

outside the high group band,

7+3% For a low group receiving cirecuit the
output of the pad connects to the in-
put of the (A) section of (FL2), ¥ig. 4 and
its oubput is applied to the first grid of
electron tube (V1), operated as a repulat-
ing amplifier, thus providing more selec-
tivity for ‘the received low group sipnals.

7.4 For a high group receiving cirecuit N

the output of the pad connects to the
input of the (B) section of (FL2), Fig. 5,
whose ocutput is applied to the first grid
of tube (V1}, providing additional selectis
wity for the received high group fre=
guenciss,

7«5  For a low-to-high repeater Fig. 3 1s.
connected to Fig. 1, as indicated on
the schematle, and the output of the pad
connects to the (4) section of (FL2), whose
output 1s appiied to the first gzrid of tubs
{Vi?. This provides better selsctivity for

- the raasiveé}iow group freguencies.

7.6 For a high-to-low- repeater Fig. 3 is
reversed and plugged into Fig. 1.
Under this condition the output of the pad

‘connects to the (B) section of (FL2), Fig. 3,

whose output is applied to the first grid of
tube (V1). Thus more selectivity is pro-
vided for the received high group frequencies.
Electron tube (V1) 1s operated as a regu-
lating amplifier providing automatic gain
control in order to mzintain & fixed level

at the input to the modulstor.

7+7 The regulating amplifier consists of

electron tube (V1) opersted as a two-
stage amplifier whose gain is inversely
proportional to itz input level. The gain
control 1s obtained by amplifying and rece
tifying a portion of the group recelving
unit or repeater output and applying the
resultant de voltage as bilas Lo the grids
of both sta&ﬁs of the regulating amplifier.
Resistor (B4) provides a 135-chm terming-
tion for the output of either the {4) or
(B) section of (FL2) and capscitor (Cl) and
resistor (R5) couple this cutput to the
first stage grid of tube (V1). The cutput
of the first stage of (V1) is resistance=-
capacitance coupnled Lo the grid of the
second stage of tube (V1) by means of re-
sistor {§é§, capacitor (C6) and resistor
(R8). Transformer [T2) couples the plate
of the second stage of tube (V1) te the
modulator. FPlate power is supplied through
plate filters composed of resistor (R7) and
capacitor (€9}, and resistor {R10) and-
capacltor (C7). Both cathodes are grounded
and’ the variable grid bilas is applied
through a filter consisting of resistor (R9)
and capacltors (C2), (C3}, and (Ch) to the
two grid return resistors (RS} and (RB).
The comblnation of resistor (R9) anc capsew
itors (€2}, {C3), and (C4) provide the
proper Lime constsnt for the regulator cire
cult, The ac signal path to ground for both
stages of tube (V1) 1s through the parallel
capaelitors (C2), (C3), and (Ch).

H

8. MODULATOR AND FILTER CINCUIT (FIGS. 1, 3,
b, and %)

8,01 Transformer (T2) couples -the cutput of

the Fegulating amplifler (high side of
{12} to a copper-oxide-varistor modulator

Pags 3
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{iow slde of {T2)) conslsting of varistor
{CR1), Hesistor (R11) tends to reduce
variations of the rerulating amplifier oub-
put impedance. Sipnals during one-~half cyele
of the carrier freguency flow dirscily to
repeating coil (T3) through 1-2 and 4% of
the varlstor, while on the alternste half-
cyele of the ecarrier the poling is reversed
8o that signals [low through 6-5 and 3-2 of
the waristor unlt and in an opuwosite direcs
tion through repeating coil (T3)., This
poeling reversal at ecasrrier freguency rate
causes the lmpedance of the pairs of the
varistor disks to have altesrnately low and
high impedance at the carrier rate and pro-
duces lower and upper sidebands which appear
at the output of (T3). The carrier for this
operation is supplied from the repeater
oscillator for the C repeater, from the group
oselllator for the low group or high group O
terminal, or OF terminal or the OW side of
the ON Junction, and from the mizse. oscile
lator for the Si side of the ON Junction,
This carrier is introduced at the midpoints
of the: (T2) and (T3} transformer windings
facing the veristor unit. With this modu-
lator confipuration the input signals are,
to the degree of balance realized, excluded
from the output branchi certain orders of
zodulation products are exeluded from the ine-
rut branchy certaln other orders of modu-
lation products are excluded from the output
braneh, and the ecarrier is excluded from

th the input and outrut branches beling
palanced out in the lozal path through
transformers (T2} and {T3} and the varistor
unit, O the modulatlon products produced
by the varistor, the lower sideband is se-
iected by either the (A), (B), (D1}, or (D2}
cention of filter (FL2), Fig. 3, 4,5, or 7
Zepending on whether ithe reguired use is
{1} & typs "0® low-to-high or high-toslow
repester, or {2} a type "0V low group or
high group recelving eircuit, or (3) depend-
ing om the "0N" group emploved,

P

8,02 Bections (4) and (B) of {FL2) have

been previously described, Sections
(D1} and {D2) of (FL2), Firs. %, 5, & 7 are
band-pase filters designed to attemuatse
frequencles above and below the base band
froguencies (180-196 ko)., The (D1) and (D2}
sections ¢iffer in that they have attenuation
pesks corresponding o the different carrier
irveguencies used in order to reduce carrisr
§§@i338§§? lesk 8t the cutput of the modu~
ator,

8,03 For a type "0% low group receiving cir-
cuit the output of the modulator is con-

nected to the input of the (D1) section of

. (FLZ2}, Fig. 4, the output of this filter
teing connected to transformer (Th), The

(L1} section of (FLZ) selects the lower side-

bend product {(180-196 %kc} of the low proup

input frequencies (40-56, 80-96, or 120

136 ke) modulated by the 236, 276, or 316 ke

osellilator,

Pags
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B.0h PFor a Type "0 high groun recelving
sireult the outwut of the seodulator

is connected to the innut of the (D2} seciion

of (FL2)}, Flg. 5, the output of this filter

velng connected Lo transformer {(Th). The

{D2) section of (FLZ) will select the lowsy

side~band product (180-196 ke) of the high

group input frequencies (60-76, 100-116 f

or 140-156 ke) modulated by the 256, 2§é§

or 3136 ke ssclllator.

£.0% For a Type "0Y low-to-high repeater

the output of the modulstor is con- b

nected to the input of the (B) section of
{FL2). Fig. 3, the cutput being connected
to transformer (Th). With a carrler fre-

gqueney of 116, 196, or 276 ke being applied ;@%{

to the modulator, the (B) sectlon of (FL2) ’
will select the lower sgide~band product . s
{60-76, 100+116, or 140156 ke) of the low

group line frequencies (W0-56, BO-96, or

120-136 ko) modulated by the oseillator,

8,06  For a Type 0" high-to-low repeater,
by virtue of reversing Flg. 3 in iis
jack, the cutovut of the modulator ls con-
nected to the input of the (A) section of
filter (FL2Z}, the output belng connected to
the input of transformer (Th). Since the
carrier freguency 1is 116, 196, or 276 ko,
the {A) ssection of {FL2) will selsct the
lower side-band product (W0-56, B0-96, or
120-136 ke) of the high goup input frequen-
zles {60=76, 100-116, or 140-156 ko) modu -
lated by the oseillstor. 4

s

A7 For the group recelving eclreult of ths
O¥l Terminal or of the Ci side of the

ON1 Junction the following information
anp

pliess
Group Eguiv.
ONL Inpus Osc. Output  Type "0O¢
Group Band  Freg. Band Tern.
1 120-136ke 116ke 1B0-196kc  OD{LE)
2 100-116  296ke 180-196kec OC{HG)
3 80-96 276ke 180-196ke  OC{LG)
i 60-76 256ke 180-196kc  OB{HI) S
5 L-556 236ke 180-196ke  0B{LG) &%ﬂ
Information of the previcus parsgraphs )
applies. o
=
The group recslving clrcults of the '
O side of the QN1 Junciicn are simllar to
standard 01 Terminals. The oulput bands are &
180-196ke,  The medulator oseillators are
the same as sbandard 0L Terminals. Hach of
groups 1 to 5 may be an 0D (HG or LG}, OC

(HG or LG), 0B (JG or LY or O& (HG or LG) X,
terminal.  In the latter cases of course, the
group receiving circult of this drawing is
nob used,  In the Llrst thres cases, infor-
mablon of the previous paragraphs applies,

e A Dl A N 0 P D U S A S WO i I R SR LG D .
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OK2 terrinal, the following informa-
tion applles: N . ﬁ :

8,08 ?&i‘ﬁhﬁ‘gr§§§ recelving circuit of the

Group

Equiv, .
ON2 Input Ose. . Output  Type HOi'
Group Band  Freq. ~ Band Term.
1 116-132ke 312ke 180-196ke = - =
2 - 100-116  296ke 180-196kc  OD(HG). -
E 84100  280ke 150-196ke -
. 68.Bh 264ke 180-196kc -
g 52-68 24Bke 180~196ke =~ -
& 36-52 232ke 180-196ke =

8.09 At s terminal the nolse voltage gener -
ated in the assoclated group trans-
witting unit-is bridped across the trang-
mission path at the outout of the modulator
(terminals 6 and & of (T73) via a strap within
the (FL2) filter, (Figs. % or 5)., =

- At a Type "O" repeater the nolse leads
are not used and are short circuited to
ground to prevent crosstalk via these leads.
betwesn adjacent repeater circults. -

" 8.10 The (4) and (B) sections of ,(FL2),

" Flg. 3, when used at the modulator out-
pad and capacitors to reduce the
impedance irregulsrities of the modulater and
the amplifier %ﬁgﬁt transformer. This is a
3 db pad for the OB end 0C filters and 1.9 db
for: the 0D filter. :
ter has resistors connected across the capa-
eltors for further impedance correction,
Each resistor introduces 1.5 db loss. The
(4) and (B) sections of (FL2), when used at

CP-95152-0L - IegUE 9B 111t

~In addition, -the OD fil-

the regulating amplifier input, work between .

good resistance terminations and no pads or
capacitors are required. However, since the
(4) section of (FL2), Fig. 3, is also used
at the modulator output %Eigh to low re-~
peater) 1t must also be equipped with a pad-
and a capacitor (or capacitor and resistor).

8.11 The (D1) and (D2) sections of (FL2).
use a 1.5 db pad at the filter input
to-reduce impedance irregularities of the
modulator. An additional 1.5 db loss is
introduced by the bridging on of the nolse
leads. (FL2), Figs. 4, 5, and 7 are also
equipped with capacitérs, as in the éase of
the 0C and 0D gsengg, an ,
and ONZ groups 1, 2, and 3, a regsistor, to
bridge across the low winﬁiﬁg of (Th) in .

grder to provide a better termination for. the.

(D1) or (D2) section of (FL2),
9.. Agp;zygsg,gFﬁg. 1)

9.1 The amplifier circuit is a two-stage - -
' feedback amplifier employing hybrid
feedback on the oubput and series feedback -
on the input. . This circuit provides amplie
fication for elther: the low-to-high repeater
or for thée high~to=low repeater and the low
group or hiph proup receiving clrcult.
signal and masking nolse received from the

< .adjustments.

{(a) The hybrid xinéia§

(T5),

fed back
. and thus the
(R13) and (W

-----
i

LRl C T AR

RS e

_ output section of (FL2) is stepned up by the

input transformer (T). Resistor (R12) pro-
vides a suitable términation for the trange -
former. The high winding is connected
directly to the control grid of tube (V2)

and -ground. Resistor (R16) provides cathode
blas of the first stage, while resistor (R17}
apd -eapacitor {C9) provide plate filtering.
The output of the plate filter is fed directe

.1y to the screen, and capacitor ((9) places
~the seyeen of (V2) at ac pround
. Plate voltage is fed to the tube through

inductor (L1).

votential.

, The ocutput of (V2) is im-
pedance coupled to the grid of the second
stage (V3) by means of inductor (L1}, capec<
itor (C10), and resistor (R18). Resistor : -
(R19) provides cathode blas for the second
stages The plate of the second stage tube,
{¥3§, delivers power €0''the line through
transformer (7%) whose high side winding is-
arranged Lo provide hybrid Téedback. The
signal voltage appsaring across terminal 5
and ground of (T5) 1s fed. back to the

-eathode of (V2) through resistor (R20) ard

capacitor (Cll). Capdcitor {C11) also
blocks the de voltage, present at terminal
5 of (T9), from the low resistance path to
ground provided by the parallel combination
of {313§, (Ri4), and (R15). The feedback,
or Beta, cireuit controls the gain of the
anplifier and dncludes:

of transformer (7%5)

. and resistor (R21) which is the terw
minating network for the hyhrid transformers
Resistor (B21) in conjunction with the rafio
of the turns on the

&

and the step down ratio of transformer
(T5) determine the output impedance of . the
amplifier,, . o . B

(b) Besistors (R20), (R13), (Ri¥), knd )
(R15), control the amount of viltage '
=§§'§§$ de of the first stage,
ler gain. 3§3iszgf§-ﬂ,; :
| are provided to obtaln one”
db changes in gain for manufaeturing gain
“Capacitor (C8) blocks the de-
cathode current of electron tube (V2) from.

resistbrs (R13J, (Rik), and (R15).

ON1 groups 1 and 2, ,
< {R21).
. across the feedback !
through inductor (L2), and the high side wind- "
ing of transformer (T%)

. between test

The
Copd

¥

L B

34%fi$>f§§ to the screen of
(V3) through inductor (L2)and resistor
(R21). Capacitor (€12) provides ac ground
for both the, sereen of (V3) and one side of
Indugtor (LZ) prevents an ac short
ath, TC voltape is. fed

to the plate of (V3).
Hesistor (R27) in geries
provides for correction

mu~-beta phase and gain of the amplifier.

9.3 The space eurvents for each stage can Y

be detlermined by voltage measurements ..

Test jack (OUTY 1s connected
of transformer (T9) and is
the signal level ot the
fi@r: R o ] |

5

to termipal 3

1y, Th

7
1

high side of transformer ‘! -

&

with eapacitor (C13).
wf the high fredquency **

Jacks (K2}, and (K3) and ground. .

used Lo measure,.. -
§u$put of the amplie "
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9.4 Capacitor (C20) connected aecross termi-
nals 3 and 1 of (T%) improves the out-

ut impedance. Capacitor {C19) connected '
etween terms 16 and 11 of Fig. 1 vrovides

additional capacitance when the unit is used

at an 0B repeater. Wiring on the associated
Jack of the repsater frame will connect
§a§g§i§ef (C19) in parallel with capacitor
0200 .

10. CONTROL AMPLIFIER-RECTIFIER (FIG. 1)

10.1 The control amplifier-rectifier stage
is essentlally a single stage feed-
back amplifier whose output is rectified
and compared against a do reference volte
age, the sum of these two voltages being
spplied as blas to the grids of the regulator
tube (V1). 4 portion of the signal at the
plate of (V3) is applied to the input of the
control amplifier-rectifier thr¢u§h aapacitor
{C14) and resistors (R23) and (R2k), Resis-
tors (R25) and (R27) and the (OUT) potentio-
. meter are in the cathode circult and since
grid return resistor (R23) is connected to
" the junction of (R25) and the (OUT) potentic-
meter, series feedback 1s obtained, Bias for
the tube is provided by resistor (R25). Vary-
ing potentiometer {GﬁTg changes the amount of
signal voltage fed back to the grid circuit
Ahereby varying the gain of the control am-
plifier. Resistor (R27) in conjunction with
jack (E4%) provides means for measuring the
space current of electron tube (Vh). Resise
tor (R24) functions to prevent lockup of
the control amplifier in the event of a high
transient at the output of the amplifier.

10.2 The output of (V4) is fed through
transformer (T6) to a voltage
doubler-rectifier circult composed of
capacitor (C16), varistors (CR2), (CR3),
(CE4), (CR5); resistor (R31) (when used
as a repeater) and capacitor {C8). When
the voltage across termimals 1 and 3 of
(T6) is poled so that 3 is positive, var-
istors (CR4) and (CR5) conduct, charging
capacitor (Clé) to approximately the peak
valus 'of the voltage. On the alternate
half-cyele varistors (CB4%) and (CR5) block,
while varistors (CR2) and (CR3) conduct, '
charging capacitor (C18) to a voltage which
is the sum of approximately the peak vol~
" tage across terminals 1 and 3 of (75)
and the charge previously developed across
(cl6). Capacitor (C18) also acts as a
filter capacitor holding the de voltage
developed across load resistor (RI1) at a
constant value .

=
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10.3 A voltage divider composed of resis-
. tors (R29) and (R30) providesa de

reference voltage which 1s positive with

respect Lo ground., &ince the de output

- voltage of the doubler-rectifier is in
- series with a dc reference voltage but

of opposite polarity theé algebraic sum

of the two voltages is fed as a blas to

the grids of tube (V1) through resistor
(R9). Since the de output of the doubler-
rectifier is larger than the dec reference
voltage the nesult is a negative bias on
the grid. Resistor (R9) and capacitors
(c2), (C3), and (C4) in parallel provide
the desired time constant for the regulator,

10.4+ Regulation is obtained as follows:

.an increase in signal input to the
unit increases the output at the plate of
(V3) of the fixed gain amplifier, which
results in more de output of the rec- :
tifier. This makes the blas on the grids
of the regulating tube (V1) more nega-
tive reducing the gain and restoring the
cutput of the unit close to its former :
value. A decrease in input will result |
in the opnosite effect; therefore, the :
regulator tends to maintain s constant i
level inrut to the modulator and since
the amplifier is fixed gain, a constant
level at the unit output.

10.5 When the unit i1s used as a group

recelving unit, load resistor (R31)
v1ill be replaced by the winding of an
alarm relay and a resistance.

10.6 Plate supply is filtered by (R28)
; and capacitor (Cl5) and is fed
through winding % and 6 of (T6) to the
plate of (V). The output of the plate
filter 1s conpected directly teo the
screen of (V4), and capacitor (Cl5) main-
tains the screen at z¢ ground poten-
tial. Capacitor (Cl7) places one side
of the doubler-rectifier cirecuit at ac
ground potential and Tilters the de
reference voltage,

11. HEATER CIRCUIT

11.1 The electron tube heater supply wmay

be obtained from a -48V or +130V
office battery. Proper strapping for
aither battery 1s indicated on the terminal
or repeater application schematics. In the
case of the ~48V office battery a resistor
external to this cireuit will drop the
voltage to approx. -38.5v,

]
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