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CIRCUIT DESCRIPTION CD-81540-01
: ISSUE 6B
APPENDIX 5B

DWG ISSUE 18B

POWER SYSTEMS
REGULATED RECTIFIER
SEMI-CONDUCTOR TYPE

48 VOLTS, 11 AMPERES DC
115/230 VOLTS, 60 CYCLE AC
J87211A

CHANGES

B. Changes in Apparatus

B.1 Superseded Superseded By
D1 Diode : D1 Diode
425L, 4851,
D2 Diode D2 Diode
425H 485H

D. Description of Changes

D.1 ‘The CR1 "U" optlion was .changed-td include only
the KS-15989,1.9 Diode.

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

D.3 Circuit note 108 was removed.
D.4 Circuit note 109 was added.
D.5 Circuit note 104 was changed.

D.6 The 14 gage wire designation was moved from
above to below the "H" option.
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‘ CIRCUIT DESCRIPTION CD-81540-01

ISSUE 6B
¥ APPENDIX 4D
DWG ISS 1
(:? ~ ISSUE 17D
POWER SYSTEMS
E . REGULATED RECTIFIER
| SEMICONDUCTOR TYPE
L8 VOLTS 11 AMPERES DC
115/230 VOLTS 60 CYCLE AC
‘ J87211A
1.i CHANGES
B. Changes in Apparatus
B.1 Superseded Superseded By
R9 Resistor, R9 Resistor
21.50, KS14603, L3D 1.00, KS14603, L3D
B.2 M1l Meter, KS14784, 14 M1 Meter, KS14507, 124
o~ D. Description of Changes
"(" B.1 %he "BY ondten uns odded Lo deeréase the Swidol

gate resistor thersby increasing the available
gate current to CRI1.

D.2 Circuit Note 108 was added.

D.3 Circuit Note 104 was changed
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CIRCUIT DESCRIPTION CD-81540-01

ISSUE 6B
APPENDIX 3D
s DWG ISSUE 16D

o

-~

REGULATED RECTIFIER
SEMICONDUCTOR TYPE
48 VOLTS 11 AMPERES DC
115/230 VOLTS 60 CYCLES AC
J872114

‘I' ; " POWER SYSTEMS

CHANGES

D. Description of Changes

D.1 The commercial code for the KS-15989, List 9
CR1 silicon controlled rectifier was furnished.
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. CIRCUIT DESCRIPTION ‘ CD-81540-01
ISSUE 6R

2 ' APPENDIX 2AC
(w _ DWG ESSUE 15AC

REGULATED RECTIFIER
SEMICONDUCTOR TYPE
48 VOLTS, 11 AMPERES DC
115/230 VOLTS 60 CYCLES AC
387211A

‘ POWER SYSTEMS
|
|

i ‘ 3 CHANGES

D. Description of Changes

D.1 Circuit Note 107 is added.

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-
trol 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

(o Automatic Call Distributor power plant.
; D.3 The following drawing changes are made "For Record
; Only"
(a) "J" option symbol added to R14 resistor of Fig. 1.
(b) Transistor leads designations of Ql in Fig. 3 cor-
_ rected. 5
H
.
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. CIRCUIT DESCRIPTION CD-81540-01

ISSUE 6B
APPENDIX 1AR
(ﬁ e DWG ISSUE 14AR
. POWER SYSTEMS
. REGULATED RECTIFIER
SEMICONDUCTOR TYPE
.48 VOLTS, 11 AMPERES DC
115/230 VOLTS, 60 CYCLES AC
J87211A
‘.’ ; CHANGES
A B. Changes in Apparatus
B.1 Removed
Ql transistor 30A - Fig. 3, "H" option
] B.2 Removed | Replaced By
Ql transistor y Ql transistor 2N3766 -
' 2N3766 - Fig. 3, Fig. 3
25 "G" option
- D3 diode 446A - D3 diode 446A - Fig. 3

Fig. 3, "G" option

D. Description of Circuit Changes

D.1 The designation of the 511 ohm resistor in series
with the "PG" lead was changed from R13 to R14
since the R1l3 designation is already used.

D.2 The battery alarm "J" option and ground alarm
st "R" option features were added to the 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

R

~

CD-81540-01
ISSUE 63

DWG ISSUE 132

POWER SYSTEMS
REGULATED RECTIFIER
SEMICONDUCTOR TYPE

48 VOLTS. 11 AMPERES DC
115/230 VOLTS, 60 CYCLE AC
J87211A

SECTION I - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01 This circuit in conjunction with con-
. trol regulator circuit SD-81541-01,

automatically provides dc power from an ac

source, and resgulates tha lcad voltage.

SECTION IT .- DETATILED DESCEIPTION
l. GENERAL

1.01 This rectifier was developed to be used
in conjunction with & regulator control

circuit such as that shown on SD-81541-01.

An over-all description of the operation of

this type circuit is given in CD-81541-01.

1.02 The Tl transformer, CR2 diodes, and Ll

inductor comprise a full wave recti-
fier. The !1 meter measures the rectifier
output current and the l15-ampere pole of CEL
circuit breaker provides output protection.
The CR1 pnpn device is & contrclled rectifier
which exhibits thyratron tube-like character-
istics. It has two stable sistes, an "on"
state and an "off" state. In the "on" state,
the CR1 controlled rectifier presents a low
impedance to current in the forward direc-
tion; in the "off" state, it presents a2 high
impedance to fcrward current flow. A syn-
chronizing signal is fed to the regulator
over the C lead. Pulses are fed over the B
and D leads from the regulater circuit syn-
chronized with the ac power service to trig-
ger the controlled rectifier into its "on"
condition. At the end of each half cycle,
CR1 1s turned "off" due to the "flyback"
action of the D1 diode. From the end of the
previous half cycle until the CR1 controlled
rectifier is triggered, lcad current is for-
ced to flow through the D1 flyback diode by
the action of the L1 inductor. Regulation
1s accomplished by advancing or retarding the
triggering pulses in the cycle. The voltage
developed across R3 resistor provides a sig-
nal over the G lead to the regulator for
current limiting. The REG BAT. and REG GRD
leads are 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
the A lead.

Printed

1.03 If either the load current or the out-

put voltage is toc high, CBl circuit
breaker will trip to disconnect the rectiflisr
from the discharge circuit and battery, and
auxiliary contacts on CBl will apply ground
to the RFA lead when "R" option is used or
battery through 500-onm to the PG lezd when
"J" option is used. Pole A of CBl circuit
breaker regardless of option "X" or "W" wiil
always remain in the battery lead.
on high voltage is controlled by G
sistor and associated high voltags
circuitry. The Q2 transistor provi
selective shut down feature, such t=
rectifiers are operated in parallel, t&
rectifier that is delivering current at hizh
voltage, will be shut down permitting the
other rectifiers to regulate within groper
voltage limits. The R2 resistcr provides a
holding current path to keep the controlled
rectifier in the "on" state at no-lcad or
light loads where Ll inductor is belcw crit-
ical inductance.
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2. RECTIFIER OPERATION

in U.S.A.

Placing the Rectifier 1in Service

2.01 To place the rectifier in service,

select primary tap on Tl transicrmer
as shown in Circuit Note 105. Check to see
that all fuses are in place, then ccarzte
the S1 switch and the CBl circuit breaXer tc
the ON position.

ADjustments

2.02 To adjust rectifier output voltage

rotate the R7 potentiometer, VCLIS AIJ,
to the maximum counterclockwise (ccw) posi-
tion. This R7 potentiometer is lcczsted in
the regulator circuit and is shown cn
SD-81541-01. Rotate the R7 potenticmeter in
a clockwise (cw) direction until the rscti-
fier is charging the batteries at 2.17 wvclts
per cell.

2.03 The CC slide wire resistor located in
the regulator circuit SD-81541-Ci,

which limits the output current of the rec-
tifier, and the R8 resistor which determines
the voltage level at which the high volitage
shut down operates, are factory adjustments
and should conly be readjusted in the field
in case cr'f?gﬁble conditions.




CD-81540-01 - ISSUE €3

2.04 To adjust the current droop, move the

slider of the CC resistor toc extreme
left. Load rectifier to approximately 13
amperes. Move the slider of the CC resistor
to the rignt untlil Ml ammeter reads 11
amperes.

Caution: Checkingz and adjustment
/~ Of the NLEn VOLTZz® SAUT Gown Cir-

CRit TeGUiles T2.S.5nz LLE SELLer

Vo.Ltage a2DOVe fioet Amits: &N

&S Sucn, MV C&uSE CEmBZE LC scn-
necveg eguipment.

2.05 7To adjust the high voltage shutdown
circult, proceed as follows:

Figure 2 (Mfr Disc.) B8 Slide Wire
Resiscor
./—‘“
(1) Turn off the rectifier (Sl switch
and CBl circuit breaker in OFF
position) and remove Fl fuse.

(2) Position the slider of the R8 re-
sistor at the approximate midpoint
of its travel.

(3) Replace Fl1 fuse and turn on recti-
fier.

(4) Load rectifier to approximately 2

amperes and increase the output
voltage to the specified value, if no
velue is specified adjust the 2.45 velts
per cell by rotatinz the VOLTS ADJ noten=-
tiaometer in a cw position,

(5) If the rectifier shuts down at less

than the specified value or 2.45
volts per cell, turn the rectifier off
and remove the Fl1 fuse. Move the slider
to the right about 1/8 inch. This will
cause the high voltage shutdown circuit
to cperate at & higher output voltage.
(Moving the slider to the left will
cause shutdown at a lower voltage,)
Repeat steps (3), (4), and (5) as re-
quired.

(6) Readjust the VOLTS ADJ potenticmeter
for proper float voltage.

—

Fizure 2 RB Potenticmeter "G" Optien

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

(2) Load the rectifier to approximately
8 amperes and rotate the VOLTS ADJ
potentiometer in & cw direction increas-
ing the output voltage to the specified
value. If no voltage is specified ad-
.- Just to 2.45 volts per cell.

1*-15) g%ezlx rotate the R8 potentiometer
& cew direction until the recti-
fler -shuts down.

(4) Readjust the VOLTS ADJ potenticmeter
for proper float voltage.

Figure 3 RS Potentiometer "H" Option

(1) Turn off the rectifier (S1 switch
and CEl circuit breaker in the OFF
positicn) and remove the F1 fuse.

(2) Rotate the RS potenticmeter to its
extreze ccw position and disconnect.

pole B of the CBl circuit breaker by

removing the LINE lead on pole BE.

(3) Replace F1 fuse and turn ON the
rectifier. Witk the rectifier loaded
to approximately & amperes, rotate the
VOLTS ADJ potentiocmeter in a cw directicn
increesing the ocutput veltage to the
specified value. If no voltage is spec-
ified, adjust to 2.45 volts per cell.

(4) Using a KS-14510, L5 multimeter on
the 3 Volt DC range, monitor the

voltage between terminels 2 end 1 of the
Ql transistor, positive to negative re-
spectively. The meter reading shoulé be
& smell positive velue. Slowly rotate
the R8 pctenticmeter cw until the meter
reads 0 volts, then remove the multimeter.

(5) Rotate the VOLTS ADJ potenticmeter
in a cw direction increasing the cut-

put 0.5 volt ebove the value specified

in step (3). Then, touching the LIZE
lead to pole B of the (OBl eirauit hrasksr
shounld cause the breskar teo operste. If
- the breaker doces not operate within
seversl seconds, repeat step (4) adjust-
ing the RS potenticmeter until the multi-
meter reads 0.05 volt positive. This
will cause shutdown at a lower voltagze.

(6) Turn the rectifiler OFF and reconnect

the LIET lead to pole B of the C21l
circuit breaker. Rotate the VOLTS ASJ
potentiometer ccw, turn CN the rectifier
and readjust the VOLTS ADJ potentlometer
for the proper float voltage.

Ceution: The precedi tens (1) o (6)

Wil. S&T o2 snutecysn veEiue TC wiilin

L VvOit CIf tne Ges.reC vE.ue, 10 EVOL
creratins tne =ign .O0_tE2Ze Snutosun cir-
cult OSTELCE 1T5 gesisn _INiTS, S0 noOT

increase Tne gutput voitase SIcHlY TO
Verily .5 va.ue.
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SECTION IIT - REFERENCE DATA
l. WORKING LT:ITS

1.01 AC Input

105-, 115-, or 125-; or 210-, 230=- or
250-,210 percent ac volts rms applied to the
g;:per taps. 60 cycle =2 percent, single

se.
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_1.02 DC Output
\

®

k> Amperes Volts
0 to 11 L9 to 55
\ 1.03 DC Output Voltage Regulation: =1
‘ percent ior cutput current O to 10
amperes, including the 10 percent line

voltage variation.
2. FUNCTIONS

2.01 This rectifier is designed to perform
the following functions.

(2) To furnish filtered dc power to a
battery at a constant voltage within
the designed load range.

(b) To limit the output current to a safe
value under overload.

(¢) To disconnect the rectifier from the

load in event of a high voltage
trouble condition.

BELL TELEPHONE LABORATORIES, INCORPORATED
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(d) To provide negative output "X" op-
tion, or positive ocutput "W" optien,
de voltage.

3. CONNECTING CIRCUITS

3.01 This rectifier uses the JB7214A regu-
lator control circuit per SD-81551-0Cl.

SECTION IV - REASONS FOR REISSUE

CHANGES

B. Changes in Apparatus

B.1 Superseded Superseded By
Ql, 30A Transistor Q1, 2%3756 Transis-
H Opticn tor G Option and

D3, LlBA Diode

G Opticn
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