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CIRCUIT DESCRIPTION 

CHANGES 

POWER SYSTEMS 
REGULATED RECTIFIER 
SEMI-CONDUCTOR TYPE 

48 VOLTS, 11 AMPERES DC 
.115/230 VOLTS, 60 CYCLE AC 

J87211A 

B. Changes in Apparatus 

B.1 Superseded 

Dl Diode 
425L 

D2 Diode 
425H 

b. Description of Changes 

CD- 81540 - 01 
ISSUE 6B 

APPENDIX 5B 
DWG ISSUE 18B 

Superseded By 

Dl Diode 
485L 

D2 Diode 
485H 

b. l ·The · CRl r►u11 option wa·s .changed· ~b iric:1:ude on1.-w 
the KS- 15989,L9 Diode. 

D.2 The G.E. Co. 2N3656 SCR was aesignated as an 
"F" option . 

D.3 Circuit note 108 was removed. 

D.4 Circuit not e 109 was added. 

D.5 Circuit note 104 was changed. 

D.6 The 14 gage wire designation was moved from 
above to below the 11H11 option. 

BELL TELEPHO~ LABORATORI ES, L~CORPORATED 

DEPT 5147 - RRG 
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CIRCUIT DESCRIPTION CD- 81540-01 
ISSUE 6B 

APPENDIX 4D 
DWG I SSUE 17D 

POWER SYSTEMS 
REGULATED RECTIFIER 
SEMICONDUCTOR TYPE 

48 VOLTS 11 AMPERES DC 
115/23 0 VOLTS 60 CYCLE AC 

J87211A 

CHANGES 

B. Changes in Apparatus 

B. l Supe r seded 

R9 Resistor, 
21 . 50, KS14603, L3D 

B.2 Ml Meter, KS14784, L4 

D. Description of Changes 

Superseded By 

R9 Resistor 
l.(X"), KS14603, L3D 

Ml Met er, KS14507, L24 

n , m""'- ff,:, u ,...._..,.; _ _ _ ·- _ _ ·..:,..:, __ ..:, "-_ _, __ ...... _ _ _ _ ..1... ,_ _ _ • 
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gate ·~esi&tor ther&by. increasing tpe. available 
gate current to CRl. 

D.2 Circuit Note 108 was added. 

D.3 Circuit Note 104 was changed 
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CIRCUIT DESCRIPI'ION 

CHANGES 

POWER SYSTEMS 
REGULATED RECTIFIER 

SEMICONDUCTOR TYPE 
48 VOLTS 11 AMPERES DC 

115/ 230 VOLTS 60 CYCLES AC 
J87211A 

D. Descriotion of .Changes 

-- - ----'----===-----

CD- 81540 - 01 
I SSUE 6B 

APPENDIX 3D 
DWG I SSUE 16D 

D.l The commercial code for the KS-1 5989, List 9 
CRl silicon controlled rectifier was f urnished. 
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CIRCUIT DESCRIPTION 

CHANGES 

POWER SYSTEMS 
REGULATED RECTIFIER 

. SEl,-IICONDUCTOR TYPE 
48 VOLTS, 11 AMPERES DC 

115/230 VOLTS, 60 CYCLES AC 
J872 11A 

D. Descriotion of Changes 

D.l Circu i t Note 107 is added. 

cn-81540 - 01 
ISSUE 6B 

APPENDIX 2AC 
DWG I-SSUE 15AC 

D.2 The "G" option is required when the rectifier is 
used in the battery reserve power plant of the 2A 

Automatic Call Distributor. This option provides con ­
t r ol circuit voltage directly from the battery instead 
of the rectifier terminals to overcome the blocking 
effect of the power diode in the charge leads of the 2A 
Automatic Call Distributor power plant. 

D.3 The following drawing changes are made "For Record 
Only" 

(a) "J" option symbol added to Rl4 resistor of Fig. 1. 

{b} Transistor leads designations of Ql in Fig. 3 cor­
rected . 
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CIRCUI T DESCRI PTION CD-8i540 - 0l 
. ISSUE 6B 

-----........ ..... 

POWER SYSTEMS 
REGULATED RECTIFIER 
SEMICONDUCTOR TYPE 

.48 VOLTS, 11 AMPERES DC 
115/230 VOLTS, 60 CYCLES AC 

J 87211A 

APPENDIX lAR 
DWG I SSUE 14AR 

CHANGES 

B. Changes in Apparatus 

B. l Removed 

B. 2 

Ql transistor 30A - Fig . 3, 11H" option 

Removed 

Ql transistor 
2N3766 - Fig. 3, 
"G" option 

D3 diode 446A -
Fig . 3, 11G11 option 

Repl aced By 

Ql t r ansistor 2N3766 -
Fig. 3 

D3 diode 446A - Fig. 3 

D. Description of Ci rc uit Changes 

D. l The designation of the 511 ohm resist or in series 
with the 11PG" lead was changed fro m Rl3 to Rl 4 

since the Rl3 designation is already used. 

D.2 The battery alarm "J " option and ground alarm 
11R" ·option features were added to t he Feature · Or 

Option table in note 102 • 

D. 3 An undesignated capacitor symbol was removed from 
the schematic in Fig. 3. 
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CIRCUIT DESCRIPTION 

11: ::r: :-=t 

CD-81540 - 0:!. 
~SSUE 63 

DWG ISS:JS 133 

POWER SYSTEMS 
REGULATED RECTIFIER 
SEMICOI:DUCTO!l. TYPE 

48 VOLTS. 11 .,!-J.'.J'ERES DC 
115/23 0 VOLTS, 60 CYCLE AC 

J872ll.A 

SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 Th.1.s circuit in conjunction with con -
• t rol regulatQr circuit SD-81541 - 01, 

automaticall y provides cic power from an ac 
source, and regulates the load voltage. 

SECTION II .- DSTAILED D:SSCP.IP!'ION 

1. GElt"ERAL 

l.Ol Thi.s rectifier was developed to be used 
1n conjunction with a regulator control 

circuit such as that shown on SD-81541 - 01. 
An over -a ll description of the operation of 
tlu.s type circuit is given in CD-81541-01. 

1.02 The Tl transformer, CR2 diodes, and Ll 
i .nductor comorise a full wave recti ­

fier. The !-'..l meter measures the rectifier 
output current and the l"l - a.T.oere oole cf CBl 
circ uit brP.aker orovtdP.s outout nrotectton . 
The CRl pnpn device is a controlied rectifier 
wlu.ch exhibits thyratron tube-like character­
istics. It has two stable states , an "on" 
state and an "off" state. In the "on" state, 
the CRl controlled recti~ier presents a low 
1moedance to current in the forward direc ­
tion; in the "off" state, it presents a high 
impedance to forward cu .rrent flow . A syn­
chronizing signal is fed to the re gulator 
over the C lead. Pulses are fed over the B 
and D leads fro: the regulator circuit syn­
chronized with the ac po\1er service to trig­
ger the controlled rectifier into its "on" 
condition. At the end of each haif cycle, 
CRl is turned "off" due to the 11f'lyback" 
action of the Dl diode. From the end of the 
previous ha1f cycle until the CRl controlled 
rectifier is t ri ggered, load current is for­
ced to flow through the Dl flyback diode by 
the action of the Ll inductor. Regulation 
is accomplished by advancing or retarding the 
triggering pulses in the cycle. Tne voltage 
developed aeross R3 resistor provides a sig­
na.1 ove r the G lead to the regulator for 
current ll.Inting. The REG BA7. and REG GRD 
leads a.re connected in the discharge circuit 
at the point where voltage regulation is de ­
sired. The signal for voltage regulation is 
fed over the E, H, and J leads to the regu­
lator. Power for the regulator is fed over 
t he A le a.d. 

1,03 If either the load current or the out-
put voltage is too high, CBl c!.rc~it 

breaker will trip to disconnect the rectifier 
from the discharge circuit and batt~r:,·, and 
auxiliary contacts on CBl will apply ground 
to the RFA lead when "R II ootion is '.l;:ed or 
battery through 500-ohm 'to. the PG lead when 
"J" option is used. Pole A of C:Sl c:..:-c:.:it 
breaker regardless of option "X" or ":•i" :1ill 
always remain in the battery lead. Tr :..;;:..~g 
on high voltage is controlled by Ql tr~~­
sistor and associated hi~h v0lta~e de~ect:..~~ 
circuitry . The 0,2 transistor provides a -
selective shut down feature, such t~at i~ 
rectifiers are operated in parallel, t he 
rectifier that is delivering curren't at ~ig~ 
voltage, will be shut down permitti~g 'the 
other rectifiers to regulate within proper 
voltage limits. Tne R2 resistor provides a 
holding current path to keep the controlled 
rectifier in the "on" state at no-lea:::. or 
light loads where Ll inductor is belc: ·: crit ­
ical inductance. 

2 . RECTIFIER OPERATION 

Placing the Rectifier in Serv:..ce 

2.01 To place the rectifier in ser,ice, 
select pri.Jr.ary tap on Tl trans~orr.:er 

as shown in Circuit Note 105. Check to see 
that all fuses are in place, the~ operate 
the Sl switch and the CEl circuit b:-ea?:er 'to 
the ON position. 

ADjustments 

2.02 To adjust rectif ier output vol~age 
rotate the R7 potentiometer, VCL:'S A:;;. 

to the maximum counterclockwise (cc~•:) posi ­
tion. This R7 potentiometer is loca~ed in 
t he regulator circuit and is si:own en 
SD- 81541 - 01 . Rotate the R7 potenti~=.eter ~~ 
a clockwise (cw) direction until the recti­
fier is charging the batteries at 2.17 volts 
per cell. 

2.03 The CC slide wire resistor located i .n 
the regulator circuit SD-81541- Cl, 

which limits the outout current of t~e r ec ­
tifier, and the R8 resistor which deter:nines 
the voltage level at which the high voltage 
shut do~n operates, are factory ad jus t~ents 
and should inly

0
be readjusted in the field 

in case of rou le conditions. 

Printed in U.S.A . Page 1 
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2.04 To adjw.t the current droop, cove the 
slider of the CC resistor to extreme 

le£t. Lo&d ree~itier to approXimately 13 
amperes. Move the slider of the CC resistor 
to the right until Ml ammeter reads ll 
a::pere:s. 

Checkin- and e.d; ust?l!ent 
tz.. vo_ "Ca~e snut ac:•m c ~-

Cuit reou.i.res ra~si~~ ~~e ~a~~ery 
vcl ua:e above i'Ioa. t ' -' !:1 ts i anc 
as such, cay ca~se ca.::ia~e tc ccn­
necteo eoiilt>!llen-c. 

2.05 '1'0 &djust the high voltage shutdown 
circlllt, proceed a.s tollaws: 

Figure 2 (Mfr Disc. ) RB Slide Wire 
_,,...-Eesis-cor 

(1) Turn ott the rectirier (Sl switch 
a.nd CBl circ1Ut bre&lter 1n OFF 

position) and rez:ove Fl fuse . 

(2) Position the slider of the RB re­
sistor at the approxilll&te m.dp.oint 

ot its travel. 

(3) Repl&ce .Fl f1.1se a.ncl turn on rect1.­
!'ier. 

(4) Load recti!'ier to approximahly 2 
amperes and increase the output 

voltage to the specir1ed va.lue, 1!' no 
ve.lue is speci.t'ied adjust the 2.43 volts 
per cell by rotat1ntz. the VOLTS ADJ pnt~n­
tiometer 1n a cw po~1tion . 

(5) It' the rectifier shuts down at less 
than the specU'ied value or 2. 45 

volts per cell , turn the rectifier o~f 
a.nd remove the :'l tuse. Move t.'le slider 
to the right about 1/8 inch. Th!.s wil.l 
ca.use the high voltage shutdo wn cL"'Cw. t 
to operate at a higher output voltage. 
(l•~oving the slider to the left will 
c&use shutdown at a lower voltage. ) 
Repeat steps (3), (4), &nd (5) as re­
qllired . 

(6) Readjust the ·votTS ADJ potentiometer 
for proper float voltage. 

--­, 
flgure 3 RS PotentiO.!:leter nGn Ot>tion 

I 

' 

(1) Rotate the R8 potentiOllleter to its 
extreme cw position. 

(2) Load the rect1t'£er to approximately 
8 Amperes and rotate the VOLTS ADJ 

potentiometer in a cw direction increas­
ing the output voltage ·to the speciried 
value. If no voltage is specU'ied ad-

.· .1uat to 2.45 volts per cell. 

--(~) Slowly rotate the R8 ootentiomete~ 
In a ccw direction until the recti­

t'ier 'Shuts down. 

Page 2 
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(4) Readjust the VOLTS AD:! potentiometer 
tor proper float voltage, 

Figure 3 R8 Pot~ntiometer nHn Ootion 

(1) Turn ott the rectifier {Sl switch 
and Czl circlllt 'breaker 1n the OFF 

pos1ticn) .and remove the ?l fuse. 

(2) Rotate the RB potentiometer to its 
extre=e ccw oosition and disconnec~ ­

pole B of' the cai · circ:;.1 t breaker by 
removing the tDlE lead on pole B. 

(3) Replace Fl ruse and turn ON the 
rectU'ier. With the rectU'ier loaded 

to approxil:a tely 8 a:peres, rotate the 
VOLTS AD.1 potentiometer in a cw direction 
increasing the output voltage to t...'le 
spec11"1eci value. · U no voltage is spec­
U'i.er!, adjust to 2.43 volts per cell. 

(4) Using a KS-14510, LS multi.meter on 
the 3 Volt DC range, monitor - the 

voltage between ter::in&ls 2 and l of t...'le 
Ql transistor, positive to negati ve re­
spectively. The m~ter reading should be 
a small positi ve ve.lue .. Slowl y rotate 
the RB potentiometer cw w.tU the meter 
reads O volts, then r--move the multimeter. 

(5) Rotate the VOLTS ADJ potentiometer 
1n a cw ctirection inc:-eas1ng the out­

put 0.5 volt e.bove the value specU'ied 
in step (3). T."\en, to~cru. ng the u:~ 
lead to oolfl! -i; or th~ m:n r.1-r-r. u 1 t. h,. ... 1r.,. 
~hottld ci u~e the bre!tker tc ~~~r~te. !f 

· the ~ree.ker does not op er e. te within 
several seconds, rep eat step (4) e.dju st­
ing the ?.8 pote."ltieneter cnt1 .l the c:~~i­
meter r~ad.s 0.05 volt positive. This 
will cal!Se shutdow n at a lower voltage. 

(6) Turn the reetU'ier OFF and reeonnect 
the LIN! lead to pole 3 of t.~e C3l 

c1rc1Ut bree.ker. :aota-ce uie VOLTS A':JJ 
potent1o~eter ccw, tur n CN the recti!"ier 
and read.j~st the VOLTS ADJ potentiOl:!eter 
for the proper :loat voltage. 

caution: T:"\e oreced1 stens l to 6) 
w ~- se:-: 4;::,e sn~'t.cc ..... :::. v e..:...ue 'tc \~- ~:-.:.:1 
i/ll volt c:' -:::e ceE:.:-ec ·:e..;..u~. ·i-o evo!d 
cmera.-cin~ t::.e ~, a:: -. o "Ca::e Snutc~: -1:; c!.r­
cw. t o~~:~ c: ~~~ a~E~..:n ~::.=i~s, ~o ~o~ 
kcrease t h ~ o~-:ou-; v :..:.uk e sic,- ;ly -:o 
ver~fy ~~s va~~e. 

~CT!O N III - :.E:'!3!:NCE DAT.A 

1. WORKING I.I:-:ITS 

1.01 AC Inout 

105-, 115~, or 123-; or 210-, 230- or 
250-,~10 percent ac volts rms applied to the 
proper taps. 60 cycle ±2 percent, single 
pha.se. 
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1.02 
"-

DC Cutout 

Amperes 

C to 11 

~ 

49 to 55 

1.03 DC Cutout Voltage Regulation: ±1 
perce n t for OYt pu t CQrrent Oto 10 

amperes, incl uding the : 10 percent line 
voltage variation. 

2. FUNCTIONS 

2 . 01 This rectit'ier is designed to perform 
the fol10;- 1ing functions. 

(a) To furnish filtered de power to a 
battery at a constant voltage within 

the designed loa d range. 

{b) To lait the cutout current to a safe 
value under overload . 

(c) To disconnect the rectifier from the 
load !n event of a high voltage 

trouble condit i on. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(d) To provide negative 01..tpi;.t "X" op­
tion, or positive output 11

·,1" option, 
de voltage. 

3. CONNECTING CIRCUITS 

This rectifier uses the J87214A regu­
lator control circuit per SD- 81551 - 01. 

SECTION IV - REASOHS FOR REISSUE 

CHANGES 

B. Changes in Auoaratus 

B.l Superseded Suuerseded By 

Ql., 30A Transistor 
H Option 

Ql, 2i3766 Transis ­
tor G Ootion and 
D3, 446";. Diode 
G Opt:!.on 
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