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D. Description of Changes 
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DI STN CODE 1M99 

D. l Option "X" was rated A&M Only as a result of 756A PBX 
being rated Mfr Disc . 

D. 2 Circuit Note 104 changed as of D.l. 
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CIRCUIT DESCRIPTION C0-81329 - 01 
ISSUE 70 

DWG ISSUE 70 

POWER SYSTE,-!S 
RIUGING CIRCUIT 

TRA!lSISTOR 20~ SUPPLY 
756A PBX & eooA PBX 

J 86464H 

S ECTION I - GE~'ERAL DESCRIPTIOU 

·1. PURPOSE OF CIRCUIT 

·1.01 To provide 20 Hz·ringir.g current with 
audible tone, as required by the 756A 

PBX and 800A PBX. 

2 . GENERAL DESCRIPTION 

2 .01 . A 20 Hz Colpitts oscillator provides a 
s ignal to drive the pream~li~!er . The 

output of the prea~plifier provides suffi ­
c ient power to drive the output stage. The 
s quare wave out .put signal is filtered to pro­
vide a sine wave . Harmonics fro: ~he square 
wave are fed around the filter to add audible 
ringing tone. 

SECTION II - DETAIIZD DESCRIPTION C 
1. OSC!T ,!.AT OR 

1.01 The 20 Hz. oscillator consist of the 
network sho·,:n in ?S2 and Cl and C2 ca ­

pacito r s, U inductor, and nl potentiometer 
in FSl. It is an L-C tuned Colpitts type 
oscillator e:nployi:-:g a single pr.p junction 
transistor connected 1n the cc~.:::on collector 
c onfiguration . ?eecback is take~ from the 
emitter through the ADJ 20"'{ r'Sl ) potentio ­
meter to the Junction of Cl and C2 capacitors 
('FSl) of the tuned network. The oscillato r 
outnut is taken frorn the emitter through C2 
capacitor (FS2). 

2. DRIVER AM:'LI:'!ER 

2 .01 The driver am~lifier consists of the 
network shown.in ?S3, Tl trar.s~or~er 

1n FSl and, Ai~P l sho~n in FS4. n,!s an:pli ­
t1er is a con ver.t!onal common emitter type 
using a pnp Junction power transistor. T'ne 
Rl r e s istor ( FS3) is a voltage droppir.g re ­
s i s tor - to drop 52 volts de down to about 12 
volts fo r the oscillator and driver ar.:nlifier. 
The Cl capacito~ {FS3) ls a power suppiy by­
pass capacitor. 

·3 .--0t.'TPUT STAGE 

3 .01 The output -stage consists of C3 and c4 
caoacitors, ~3 and R4 resistors and T2 

transfori::er sho·,·m in ?Sl, and AZ·,? :2 a:-id A.MP 3 
shown in FS4 . Th!s stage is a p~shp 1J ll am­
plifier :•11th th-e tra:1s!stors o;:iera:1ng as 
s·f11tc:'\~s. '!':l~t !s, ct:e:, arc :irt·.,e~ 3..;_~~r­
nat:::y lr:t-: ~~:-..:~'lt.!.o:-. 3.!ld 'CO Ct::=: ... :· t:/ ~he 
20 Hz sl~nal fr~= c~e Jriver a~p l lfl~r. 

Thus the outout from this sta~e ls a 20 Hz 
square wave . · C3 and C4 capacitoi-s (FSl) and 
t heir r espective bleeder resis~ors R3 and R4, 
(FSl) forr.. a voltage divider tc :::ake effi­
cient use of the available 52 - volt de supply 
without exceeding the transistor vo ltage 
rating. One capacitor is connected in se­
ries with the emitter - collector circuit of 
each transistor. Thus, since the applied 
vo l tage divides equally, one half of this 
voltage is applied to eac h tra nsistor. The 
high value or the capacitance ( 1000,.:F) sus ­
tair.s the de voltage d~ring the inter val 
that the transistor ls cut off. The R2 r e­
sistor (FSl) is a series resistor used to 
drip 52 volts down to 40 volts so that no 

· more than 20 volts is ao~ lied to each trans ­
istor when "z" option !s- provided. When "Y" 
opt i on i s provided R2 resistor serves as a 
voltage adjustment. The "TR2" lead con­
nected to '!'2 transformer secondary ( FSl) 
supplies a 12.5 - volt signal for the trar.s­
rer ana a.1.arm circulr; . 

4. LC'.-T- PASS ?ILTSR 

4.01 A conventional low - pass f'ilter made up 
of L2 inductor and C5 capacitor ( ?S1) 

is used to attenuate the higher harmonics of 
the square wave and thus convert it to a 
sine wave. The filter cutoff frequency is 
set at about ~O Hz. 

5. Ai.JDIBLE TO~ NETWORK 

5.01 The audible tone network consists of 
two tuned L-C circuits. A ser!es L-C 

circuit, tuned to abo~t 420 Hz, made up of 
L3 inductor a.~d c6 ca~acitor picks off higher 
har~on!cs ahead of the low-pass filter. 
This s~g!'la! 1s fed to a parallel L- C circuit, 
also tuned to 420 Hz, made up of L4 inductor 
and C7 capacitor. The paralle l circuit is 
shock excited, by the applied signal, at a 
40 Hz rate -,,.1th an excitation frequency of 
about 420 Hz. The resulting wa~eform is 
approxi~~tely 420 Hz double-sideband ampli ­
tude mcdulated with 40 Hz. The 40 Hz is not 
sinusoidal. 'i'h1s modulated signal is t he 
actual audible tone, and since it is 1n se ­
ries with the generator output 1t is super-
1~posed on the 20 ~z as required. 

€. 

6~01 Two adJustments are orovided 1n this 
c1rc~1~. Thes~ a~e Che ~DJ 20-anC t h~ 

R2 ;:,otent!:::-:eters ( ~Sl ) . ·.-!1th !",o b3ttery a9 -
plied to t~e generator, set R2 so that there 
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1s 70 ohms 1n the circuit when "z" ootion is 
provided and zero Ohr:is when "y" option is . 
provided, Apply 52 volts de to the circuit . 
Turn the ADJ 20~ potentiomete r co~pletely 
counterclockwise and then slowly turn it 
clockhise until an ac voltmeter conne cted 
across the generator output reaches a peak. 
This will be at about 90 volts. A KS-14510, 
Ll Volt - Ohm- M1lliarr.eter, or equivalent is 
satisfactory for the voltage and resistance 
measurewents. With these adjustments there 
will be approx!:nately 35 volts de across C3 
to C4 capacitors ( FSl) when "z" option is 
provided a:id 52 volts when "Y" option is pro ­
vided. If the output voltage is hi ghe r than 
90 vclts increase the resistance of R2 (F-Sl) 
until the o~tput voltage drops to the correct 
value . If the output vo ltage is too 10;1 the 
resistance ~r ?.2 may be reduced to increase 
the generator output voltage. If the c i r ­
cuit cannot be adjusted to provide 90 volts 
for "Y" ootion with zero oh:ns in R2 resistor 
the lead connected to terminal 3 on T2 trans ­
former c~n be moved to terminal 2 and the re ­
sistance in R2 resistor increased so that 90 
vo!ts is obtained. The ad just~ent of ~2 must 
oe made when the generator is first installed. 

. It s~o~ld not oe necessary to c~ange this ad­
Just~ent. It ~ay b~ necessary to readjust 
the AJJ20~ :,oten';iometer :-rhen networks 
(p rinted wire boards) are changed . 

6. 02 The :1et·,:orks sho·,m in .FS2 and ?S3 are 
:no· .. intea on 1- l / '.:! by 4-i:1.ch pr1:-it:ed :-,ire 

boards and so ~ay eas!ly be replaced i:1 case 
of fa!l~re of the transistors or other s~all 
compo~ents. Eoth t he orinted wire :oar~s and 
their res pec ti ve connectors are keyed so that 
only the correct board canoe inserted in 
each socket. 

6 . 03 The amplifiers shown in ?S4 are pr.p 
power transistors mounted on a heat 

sink . . ~ne entire asse i::bly can be replaced 
with only a screw driver,• · 

Cautio n: Discon:1ect the battery s• .. r:,:;::lv 

SECTION III - RE?ERENCE DATA 

1. WORKiiIG UMITS 

1 . 01 65 - 90 volts ac · 
4::-- 52 volts de -· 

2 . FU~CTIO!!AL DESIGNATIONS 

2.01 None 

3 . FUNCTIOIJS 

3.01 To provide 20 Hz ringing current at 
the voltage required by the 756A PEX 

and SOOA ?EX. 

3.02 To provide audible tone supe r imposed 
on the 20 ifz at the level required by 

the 756A PBX, and 800A PBX. 

4 . cmr.-rECTING CIRC!JITS 

4 .01 This circuit was originally designed 
to connect to the following circuit: 

SD-81331 - 01 Transistor Tra:1sfer and 
Alarm Circuit 

SD- 81971-01 Power ··supply .. Circuit for 
the Battery Reserve 800A ?BX 

SECT!C~: IV - RSASIW.S FOR REISS1..TE 

A. C!-L°'NG='.D AND ADDED !="J~ICT!O?!S 

A.1 T'ne 20 Hz outout is shown s~oer1~=osed 
.. on the ground.for the battery rese:-ve 

version of the 800A PBX. -

D. DESCRIPTION OF CRANOES 

D.1 .. In FSl, reference to note 106 has been 
added. 

D.2 In FSl terminal 7 of tra nsfo r~er T2 is 

tion. 
shown connected to ground per "W'' cp -

-, 
.J 

b~~~~e re~o7ing o~ i~se~~1~~ a~y o f ~he 
~e: ~orks f ~r! ntej ~ire ~oards ) or a : =1 1-
f!~::--s ( ~~a~sistc~ heat si~ ass:~01~:s ) . 
All cont!.nui~y c~s~s e n :he ne-:~-;o~/.s o:­
on :h-! c1r~·ii~ :-;~e:, -:!':e ne~!·:o~~s ~::.d aw­
oli~~~rs are in c:ace snc~ld Ce ~ade 
~!:h an c~r..=1~ter. 

· D,3 

D.4 

D.5 

CAD 3 is added for 800A PBX ap;,licat1on. • 
\ 

NOTE 203 has been added. 

NOTE 106 has been added . 
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