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COMMOE SYSTEMS
"OY AND "ON" CARKIER TELEPHONE
AN “OL™ TERMINAL GROUP OSCILLATOR &
A TONL™ AND "ON2™ GROUP OSCILLATOR CKTS

CHANGES
L. DESCRIPTION oF CIRCUIT CHANGES

D.1 HNote 20% was revised to ease regquire-
. ments on eritical lesd lengths,

411 other headings, no change ,
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CIACUIL DESCRIPTION

TRARSHIBCION SYISIEMS

CHANGES

B.
B.1

CHANGES IN APPARATUS
Superseded

1 - Crystal (Y2)33Da

312 ke for ONZ2
Group 1

Crystal (Y2)33DA
280 ke for ON2
Group 3 K

Crystal (Y¥2)33Da

248 ko for ONz
Group 5

Crystal (Y1)33Da
296 ke for ONZ
Group 2

arzstal (¥1)33Da
26% ke for ONz2
Group &

Crystal (¥1)33Da
232 ke for ONZ.
Group &

Cap. (C17)
¥8-~13365, 11,
300 uuf for ONZ
Group 1

Cap. (C17)
K8-13365, L1,
390 uuf for ON2
Group 5

- Cap, (C11)

K8-13365, L1,
330 uuf for ON2
Group 2

ﬂa? - (c}.}; }
kS-13365, L1,
%30 uuf for OKZ
Group 6

Ca{h {325‘)
ﬁ—}%gﬁ, }’.yk’,
75 wuf for oNz
Group 1

Cap. {(C20}
100 gl fer ONZ
Group 3

DEVELOPMENT DEPAHTMENT

CD-9515%-01
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COMRON SYBTEMS
HO¥ AND "ON" CARRIER TELEPHONE
"ol TERMINAL GROUP OSCILLATOR &
MONL™ AND "ON2' GROUP OSCILLATOR CKIS

Superseded by

1=

1 -

1 -

Crystal (¥2)33DA
296 ke for ON2
Group 2

ﬁristal {¥2)33DAa
26% ko for ON2
Group 4

Crystal (Y2333DA
232 ke for ONZ
Group 6

Crystal (¥1)33D4
212 %o for OH2
Group 1

Crystal (¥1)33D4
280 ke for ONZ
Group 3

Crystal (Y1333D4
248 ke for ONZ
Group 5

Cap. (C17)
35“3,53&53 11,
330 wuf for OHZ
Group 2

Gap. (€17)
K5~13365, Ll,
L30 uuf for ON2
Group &

Cap. {011}
300 vuf for N2
Group 1

Cap. {11}
X8~13365, L1,
390 puf for ON2
Group 5

Cap, (€20)
KS-14056, Ih&

91 wuf for 5%3
Group 2

Cap. (G20}
Ks-14056, L11,
110 nuf for o2
Group

Printed in U.B.4.

Superseded Superseded by

1 -~ Cap. (€19} 1 - Cap. {C19%}
ES-14056, Lk, ES-1h056, Lk,
91 uuf for ONZ 75 waf for 02

Group 2 Group 1 !

1 i 'ﬁ%?a ﬁ;{ié?} }3 = {:‘a;ia {§},§§
Ks-14056, 111, X¥s-14056, 111,
110 wul for oNH2 100 uuf for OHZ .
Group 4 Group 3

D. DESCRIPTION OF CIRCUILT CHANGES

D.d  Clreult note 101D was revised to cover
the chenges in strapping necessitated
by apparatus changes covered in B.1 above.

D.2 Note 103 was revised to intercharnge

fregquencies of oscillator crystals (Y1)
and {¥2) and values of capacitors (Cl1),
(C17), (C19) and (C20) for ON2 options "8,%
UE* and "V" as specified in B.1 above, to
make the squipment arrangement of the oscil-
lators for type OH2 consistent with type O
and ON1.

A1l other headings under Changes, no change.

1. PURPOSE OF CIRCUIT

1.1 This cireult provides the carriers for
the Group Transmitiing and Group Re-

ceiving Cirouits. ‘

1.2 This c¢ircuit slso provides tne 3700
cyele signal tope required by the sig-

naling circuits in the four assoccisted Chan-

nal Units,

2.  WORKING LIMITS

2.1 Hone.

5

3. FURCTIONS

3.1 Generates two carriers, "Carr-L" and
“Carr-i.® These carriers are reguired
for the modulation processes in the Group
Trapsmitting and Group Recelving Circulis.
Alternate apparatus is gpecified so that the
proper carrier freguenciss can be obtalned
for use in eithed an YOAL,¥ WOBL," "OCL," or

"Op1" Carrler System or ONL and ON2 Terminals

of H Carrier System.
3.2 Generstes the 3700 c¢ycle signal tone

regulred by the signsling cirecuits in
the four associated Channel Units,
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3.3 Provides the operating current for an
sxternal 3700 cyele alsrm clircuit.

3.4 Provides msans for making output volt-
ags tosts,

3.% Provides means for strapplng carrier
comnmections for the parilculay kind of

0 opr 0¥ terminal group wilth which the unit

iz assoclated.

b, CORNBCTING CQIRCUITS
b1
Bz

¥l and 01 Channel Ckb. = SD«95118-01.

Application Schematic for OL, ON1, and
o2 Csrrisr Terminal - 5D-95150-01.

4.3 0B, 0Cl, OD1 Group Receiving or Re-
peater Anplifisr Ckht. and OHL and ONZ

Group Heoelving Ckit. - 8D-95152-0L.

L.,4 0BL, 0Cl, Obl, ONL, and ON2 Croup

Transmitting Ckt. - 80-951531-01.

W.%  Roplication Schematiec for ON1 Junction

Group 1 -~ SD=-95196-01.,

.6 Application Schematic for ONL Junction
Groups 2 and 3 or Groups % and 15 -
BD-BEL97-01.

DESCRIPTION OF OPERATION
5. GENERAL

5,1 The Group Oscillster Unit plugs into
the P01% and ON® Carrier Terminal

Hounting and together with the Uroup Re-

saiving and Group Transpliting Clreults con-

stitutes. the group sguipment.’

6, PCARA-L® OSCILLATOR CIRCUIT
#.1  The S{ARR-L" cscillator is 8 orystal

ceeiliatbor,. The osclllating portion

of the oireall ubilizes the cathode, grid
and gorsen of tubes V3 as & triode osclllator.
The szoresn is coupled back to the control
grid bhrough varisble capacitor (C186) in
sariss with the crystal (¥2). Variables
sapaclitor (CLB) and capacitor (£18) provide

Cwoltages division determining the feedback
from the scersen grid to control grid. Vari-
shle capaclteor {(C16) permits Freguency ad-~
fustment, Hesistor {B2Z2) prevenis spurious
high fremeney osclllations. BResistor (R23)
provides & de return path for the control
grid, Oepaciter (C17) and resistor {(B21)
sonstlitote the screen losd lmpedance arnd
determine the as screen voltage and crystal
drive.

§.2 The osslllator ocutput (198, 232, 236,
26k, 296, 296, or 316 ke) is taken from
the slsotron-gouplisd plste ciroult through
trapaforesy (T3). The primary of this trans-
former 1z tuned by capacitor (£20) to pro-
vide disovininetion spainst harmonies of the

Fage 2

*
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fundamental. Resistor (H26) provides sdd
tional harmoniec discrimination by lnoreas
tha "0 of the loaded transformer,

6.3 DC power is fed to the oscillator plake

cireuit through the primary of trans-
forwer (T3). Capacitor {Cl%) is a plate
circult bypass and together with {(HZU) acus
as & filter batween the plate clrenii and
the 130-volt de supply.

6.4 Sereen dec power is fed through scresn
load resistor (R21l), Capacitor (Clh)
is the screun bypass, and together with re-
gistor (R19) scts as a Tilter bebween the
sereen cireuilt and the 130-volt do supply.

6.5 The unbalanced oscillator output is
connected to terminal punchings of [IB11,

These terminals copnect the unbaslanced oui-

put sither to terminal 5 for option "I¥ or

to terminal 19 for option "Y¥¥ or to both §

and 19 for optien "W." The output woltage

can be measured betwsen test jack {(CAHER-L)

end ground.

6.6 In DNl and ONZ only one carrier is in
use. It may be either "CARR-LY or
BOARR-H" with correct stgagging§

7. “CARR-H" OBCILLAICH CIRCUIT

7.1  Ths “"CARR-HY oscillator cirenit ls ldepn-
tical to the "CARR-LY osceillator glir-
eult exeept for oseillating fregquency (216,
2h8, 256, 280, <96, 312, or 336 ke) compon-
ent values and designations, and terminal
and test jack designations. The unbalanced
output of the "CARR-H" oscilliator 4s con~
nected through terminal punching (TBL) to
terminal 19 for option “X* or to terminal %
for option “Y¥ or to both 5 and 1% for option
#Z." The oubtput voltage can be measured
betwaen btest jack (CARR-H) and panel.

8, 3700 CYCLE OSCILLATOR CIRCUIT

B8.01 This cireuit is = Wien bridge oosilis~
tor. One arm of the brides iz com-

posed of capacitors {(C5) and (5] in paral-

lel with resistors (BI11) and (R10}. (RIL1} :
%s {:(}}nﬂaﬁtﬁﬂ through the insulating capscitor
Cl2).
ing elemsnt. The second arm of the bridgs ~
consists of eapacitor {C2) in series with .
resistor (R3). The freguency of oscillation

is determined mainly Dy these two arms.  The

third arm of the bridge iz the thermistor =
{RT1), and the fourth arm is resistor (B9}
returned to grownd by capacitor (012) and
shunted by the seriss combination of reals-
tor (R12) and capacitors (Ch) and (C21). o

sl

8.02 The horizonial dlegonal of this bridge
is connected to the grid and cathods
of the first section (V2B) of double tricds
(V¥2). The cathode and plate of the second
section (V2A} of the double tricde sre
coupled back %o the vertical dlsgonal of

ing !

Capacitor (C5) is the varlable tTun- ﬁ;;g%
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he bridge, so that the bridge 1s included
in the leedback cireult. The bridge is al-
ways operated slightly unbalanced.

8.03 Thermistor (RT1) limits the amplitude

of oscillation to the linear portion
of the double triode characteristics by ad~
Justing the bridge balance as oscillations
initlslly build up. This provides a signal
with low harmonic content, The thermistor
(RT1) also stabilizes the output voltage am-
plitude against variations in load impedance
and supply voltages by automatically adjust-
ing bridge balance to malntain constant out-
put voltage., -

8.0% The control grid of triode section (V2B)
is connected to the junction of the
first two bridge arms through resistor (BY)
to prevent spurious oscillations. Bias volte
age for triode section (V2B) is cbtained by
a balance between two opposing IR drops.
The resistors (R11) and (R10) are in series
across the -h0 volt battery and hold the grid
at -20 volts with respect to ground potential.
Reslstor (R9) passes the cathode current and
produces about ~17 volts between cathode snd
ground, thereby placing a net operat bias
of about -3 volts on tube section (VzB).

8.05 The amplifier bridge Qatgut voltage ap-

pears across resistor (R8), tha plate
load resistance of tricde section (V2B).
Resistor (RB) 1is returned to the cathode of
(V2B) through bypass capacitor (C4). The ae
voltage across {R8) constitutes one compon-
ent of the voltage applied between grid and
cathode of triode section (V24). The other
component 1s the ac voltage across resistor
(R9). These two components add in series
through bypass capacitor (Ch), and the net
ac voltage is applied between grid and
cathode of triode section (VzaA).

8.06 The ac voltage across resistor (R9) is

of opposite phase to the ac voltage
across resistor (R8), so that the smplitude
of the net voltage applied between grid and
cathode of triode sectlon (V2A) is the d4if-
ference between the two compenents. The ac
voltage across (R8) is slightly greater than
that across (R9) so that the net voltage is
of the proper phase to maintain escillations.
The effect of the bucking voltage across (R9)
is to Increase the percentage variation of
the net voltage amplitude for a given change
in bridge balance. Thus less change in
bridge balance is reguired to correct for a
given change in output voltege, and freguen-
¢y stabllity is therefore enhanced,
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8.07 Capacitor (C3) is the grid-coupling

capacitor for triode section (VZa).
Resistor (BY4) is to prevent high frequsncy
spuricus oscillation. Resistor (RY) pro-
vides a d¢ return path for the grid, and
cathode resistor (R6) develops bilas for the
output stage. Resistor (R1z) in the dc
plate supply path to triode section (VZB)
is necessary to prevent an ac short cirdult
across bridge arm {R9). This circuit condi-~
tion results from the grid and csthode of
(VzB) and the plate and cathode of {V24)
being connected across opposite dlapgonals
of the bridge.

8.08 The feedback of the circuit is obtained
by connecting the plate of tricde sec-
tion (V2A) back to the bridge through resis=
tor (R1), potentiometer (3700 Out), and
blocking capacitor (Cl). Resistor (R2%) in
conjunction with capacitor (C12) filters the
40 volt supply to the 3700 cycle oscillator
while resistors (R13) and (R28) and capaci-
tors (C8), (Ca2l) and (C12) filter the
130 volt supply. Capacitor (C8) also acts
as the plate cirecuit bypass for tricde
section (V24), Resistor (R28) and capacitor
{C21) provide isolation between the plate
and grid of triocde section {V24) by prevent-
ing feg?back of the ac voltage across- capaci-
tor (CB), .

8.09 Oscillator ocutput 1s taken from the
plate circunit of (V2A) through trans-

former (T1}., The balanced secondary of (T1)

is comnected to plug terminals (15) and (18)

and rectifier (CR1), which supplies rectified

current for operating an externsl 3700 eycls
alarm relay. Test jack (3700) i= connected
to one side of the balanced secondary of
{T1). Output voltage can be measured be-
tween test jack (3700) and ground.

©.10 Resistor (R27), together with the

leakage reactance of transformer (T1),
acts as a filter and attenuates the higher
harmonies of 3700 cycles. By acting as &
minimum load, this resistor also improves
transient behavior and frequency stability
with load variations.

9. FILAMENT CIRCUIT

9.1 The 40-volt filament supply is ob-

tained from an office =volt battery
through & dropping resistor external to this
¢lrcuit. The heaters of tubes (V1) and (V3)
in serles are in parallel with the two
heaters of tube (V2) in series.
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