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WES~INGHOUSE RECTIFI~. 

· TYPE TNE48/40 '. 

1. GENERAL •7· 

The West:tnghouse TI'fELlB/40 Rectifier Set is ,designed to float charge 
• 

a battery in the voltage range 44 to 56 volts. 
·. 

The battery ma:r;mfacture~~ s recorn.Tilenda~ions in regard to. charging 

voltage should be followed, but generally t.hli3 following .conditions 

apply to float charge systems:-

(a) 

(b) 

(c) 

(d) 

(e) 

At less than 2.1 volts/cell, with~ standing load, the battery 

will discharge very slowly. 

At 2.1 volts/cell the battery will nyither cha~ge nor discharge. 

At 2.15 volts/ cell the mttery, would rec_harge very slowly • .. 
At 2.28 volts/cell the battery would recharge after a discharge 

on mains failure. 

At 2.32 volts/cell the b<3,ttery would recov·er more quicl9-y, but,,. 
' ,would reach ·t!J.e gassing level, with consequent_ increase of 

maintenanc·e and topping up of the battery. .~;. 
. . 

(f) N.Z.'E.D. practice is to set tht·~charger, initi~lly, at 2.20 volts 
' 

per celL 
.. 

(g) For gas charging, to equalise cell voltages and provide.rapi~ · 

recovery of capacity, the battery can be charged up to 

2.60 volts per cell. 

'·Prolonged charging in this condition will res~.l t in rapid loss of · 
-.~!.. 

elect~olyte,.overheating 0~ the battery;due to the high cha~ge rate, . . . 

and possible damage to cells. 
. ' 'II 

It must, therefore, be'well supervis~. 

T!J,e charger is capable ,of an output of 40 amps and will supply this 
. . . . 

.current w~le floating the battery. 

If the load exceeds 40 amps the.;'}·c~rger voltage will fall, so that 

additional current required is supplied by the batte~. 

-1-
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' .. 

The charger is s~ble for·~oor standing or wall mounting. 
. y . . 

,. 5,1 •• .-·· ' 

A clear space s?ould be left around the charger to allow air to 

enter· the bottom of the equipment and leave tP-rough the side 

ventilation opening~• 

The charger should not be mounted above. jhE':) battery OJ;' above . . . \( . 

equipment which produces heat. ,., 

..... 

., 

·'· 

~·· 

\f~. 
'·' 

·> 

-2-

' . 

'. 



, ..... 

"·.f ~ 

··.· ... 

3. INSTALLATION ... 

.) 

The charger may be either.floor standing or wall mounted. 

Should· wall m01,mting·:~e r~qttired a frame should 'be constructed, with 

suffiq_ient strength- ~6~ sup:P~:rt .:the ~eight (Approx~ 350 lbs) • 
. • ~· . 

Keyhole ·cut-outs~ are provided to allow mounting on !" W bolts 9 

correctly positioned in a·:rnou.ntiD:g frame. 

Input and output t'erminals are 9~eariy 'kt-ked and connections· are ., 
shoWn.. on.Circuit Diagram :SW804/113._ 

Ensure tr~t the positive battery terminal is connected .. 
to the positive output te~inal of the char~~r. 

When all connections' are made turn the charger ori· and adjust the 

voltage by mecr.rs of the control potentiomete:r;. 

No f13:rther attention should be necessa;cy and_the 

charger will charge the battery at.up'-to its rated 

current, according to battery condition ai1d floating 

load. 

If it .. is required to give the ba.rttery a gassllig charge J.t is only 
··'·, 

necessary to raise the output voltage to 2.60 volts/cell, by means 
<}: .. 

of the-float boost switch. 

The curFent limit circuit will keep the charging rate within-·safe 

limits ~9 as .the v;oltage rls~s, the charging current will~ 
gradually f•ll. The boost current can be adj'ustGd in• the ~nge . 

2o - 40 a~ps. 

When gassing charg<: is complete reset the voltage to the float 

level,_-· 

"'-• 

-3-
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4. Description of Charger Circuit - Refer Drg. BW804/113 

d' 

. ' 

230 vplts, 50 Hertz, single phase is supplied to the charger input 

termir;a,l block, the~>via.the.mains fuse and switch to the main 

transformer Tl. . '(_ ' ~ 

•, 

Th/secindary voltage or'Tl i~ appl;ita~ 'to tEe controlled bridge .. ~. - . '·, 

rectifier. 

(. ' 
The D.C. output from the bridge ;rectif:ier,is controlled by the 

controller - driver, which varies the :P6int on;•the vol tag~ sine 

wave at· which the t.Jayris:tors are fired. 

A feedbEi!ck,.signal from the charger ·ou-&i:>ut is compared with a 

ref:renc·e. in the controller and the f!iring point is advanced or 

retarded to compE?nsate for any variations of1 th~ output voltage 

from the set "\Level. 

The secondary current of the transformer is sensed bY the ,~rrent 
., ·i·· 

transformer on the P.C. board. , ' 
When the output s~gnal of i!rhe 

current transformer exceeds the voltage feedoack signal the set 

enters a current limited mode, w~ere the charger v~~t~ge is 

de;pressed • 

. The cba:~ger ol;J,i;put current is detected by monitoring the volt 
. . ·~· 

dro;p acros.s D1 ; Wherr' the current drops below the preset level 

the charge fail relay is ope.rated. , .. 

• f 

... 

. . 

-4-
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5. O:P:JllBATION OF THE CONTROLLER-DRIVER ':" Refer Drg.~ B!f845/51 

The controller-.drive_r iS a plug-in printed 'cirJd.it. as~embly, 
.. · • ·~ wj 

designed:~~o ~egu.lat'e the output voltage. <fncl current by 'providing 

correctif ti~ed fi:dng pulses t,g the thyristor gates. ~· 

The 

1. 

,. , . . ~ . ·a~ '" 1·:f· , 
circuit. consi~-;;s of the ·.follOVfing ms.u sections.:-

' !. '1 • · Powe~- ~pply. . ,.-,.;_," 
. . 

2. Regu1a ting C:t.r9ui t , 
. . ,··•'l'-

Phase~Oontroller and,PU+se Amp 
- ', ~ . ~ ..... ~ 
J.:·· 

Power_Supply ..;· ........ 
-.! 

A small transformer is mounted on
1
the printed circuit and is 

.·· 

~ 

supplied at 230 voltE.~; ·so Hertz ,;ia, edge connectiqns 23, 24. 

via F~1. ·' 
.·"','1. 

The transformer, se•}ondary voltage is rectif'ieq by D1 ·to D4, 

to supply an. \lnst:toothed D.C. voltage of 110 volts. 

The zener ZR1 is fed fr0Jil the dXopping rest13tor. R1; afid .,this ,, 
serves two f:'unctions:-· ·;,. ·' · ,. 

.-· 

·(~) .. To supply an isolated1 smoothed' D. c. voltage ·across C1 
\. ·. ~ 

via D5; · 
·;.' 

(b) To Supply the reset wave:tprm for the unijunction 
. .. •· . . ... .., . 

·,.~ .. 
. . .. 

2. :J;l.egulat_ing Circuit 

'" The regu~ating circuit is ba:~ed upon a high :performance, 

:. { ... 

~ 

operational ~pli:fie.r, which is ~-~~d as a diffe;t;'ential 

a,mplf.fie'r with controlled gain a.nJ'<;time constant,. · 
. ' ··~ • ~ .t_ 

A reference· voltage is ~nera ted by ZR2 and fed directlY':. t:O, 

the non-inverting input of the amplifier. 

The charger output. ;:voltage is sensed by the divider ct:ain, 

· RV2, R16, RV1 and any one of the ·t>esistors R14 to R1 5, 
'•..: 

·depending C$ the s~t ;JUtput voltage,~-. 
.. ; ~ 

-5-
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3. 

_f 

. :\r 

i( 

The feedback signal to the amplifier is obt~ined by sensing 

the volt drop across RV1 (external) and R1;9·and comparinl 

this to th~ reference voltage. 
~" 

Th~~difference J=Jignal is p.mplified by ICI and a time constant 
... ~;. . ;' .· ' '-'. "· 

is. added on test by se.~ctfon of G~. 
,' \•. .. 

. : ~ 
'The current .l~t signal f'ro'tn rr3: is rectified . by D9 t<;> D12 .. , ' ::~. 

and teeds a burden, RV3 plus RV4. 
. 1. . 

When~he volt dr:op across RV3:· plu:e RV4 exceeds that of the feedback 
~ . 

signa.l.r diode D1'3 ccnd.~.:.cts and the amplifi~ output· vo;L tage is 
reduced •. 
Phase Gontroller and Pulse Amp 

A tiiiimg ramp is generated on c.J:from two sources:-.· . ' ~~;: ,. 

(a) 
. ' . . . 

A modified .cosine :ramp is produced by the' charging circuit 

:of JiE?·; G3, derived,from the rectified sine wave; ., . 

(b) A pedestal, which· as d.erived from ZRl via R5 'ahd. D7; . This· 
. .. . _::,, . ~ .. 

pedesJGal varies ·in height to con:tr.Ol t'b.~ position df the 

firing pulse~ 

At the end-of each half-cycle the voltage acros3 TR1 wil~ drop 
'-J:~ 

to zero and the timing capacitor C3 will be discharge~' 
. ·, --~:· 

During<the ·half-cycle capacitor C3 charges at a rate determined .. . ·'. . 
Oy-. th~'-'ramp a:n,~ pedestal until it r~~ches~ the p~ak point voltage ... · .. 

o~ TR1, whereupon it is discharg~d into Transformer T2. 

Transfomer T2 provides two· cutput vri.ndings'~to drive the gates 

cf ~hyristors via R8-, R9 • .. 
. In operation, consider t.he case where the D. C. output voltage 

is lovi.· The voltage which appears at the amplifier j,n:y~rt.ing 

. input via R1 i will be low and the amplifier output will ten<J. to. 
' .f~ .... move more positive.· 

This will cause the volt drop ac~oss R5 to be less, resulting in 

a higher p\destat on capacitor C3~;,(l ·" ''(; · 

~- . Under the effect of the charge current v'1a R6, C3 will charge to 
' .. 

''the peak point voltage of TR3 earliei' in the ~lf-cycle arid the 

first pulse.will be advanced. 



•• 
The thyristor will fire earlier in the ha.il-'cycr-le and the 

·~·""-;. 

output voltage will rise until equilibritm is established at 

thecamp input. 
' ~ 
~~ 

•• 

... , 

.. 

.J ~- j 

.. . '. . 
- . ' 

-~ ' 

• 

... 

• .. . 

• 
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6. CHARGE·'FAIL DErECTOlt 

. ~ . 
The' volt drop aeross the exte.;:nal diode is sensed by RV5 and D15 • 

... ~ ~ ,~~·· .. 
The ljas: vo.ltage .of TR2, a ~rmani'um transistor,- is derived from 

the wiper of RV5 and biasses TR2~n under normal conditions. 

RV5 is adjusted so that TR2 switches off when the current.drops 

belo-w: ·a ,specified level, nominally 50 rnA. • 
.... . ··, ' . 

' ' 

•. 

.''-

·\ 

'~- ' 

'I 

-~ 



6. MAINTENANCE 

The' charger is' completely static in operation, so that no maintenance, 

other than'"'periodic inspection, should be necessary for long periods~ 

A cover should be removed at, say, annual inte~ls and any dust 
.t;·, 

which may have accwnu.Iated should b~ blown clear~ using dry, low 
• . .i. 

pressure air. 

Check that all terminals are clean and tight • 

.~· 

• • 

1 .. 

.. ~~ 

. ' 
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8. OOMPONENT LIST - :MAIN CHARGER CIRCUIT _ (Ref. BW804/ 113) 

Ref. 

SW1 

PL1: 

T1 

L1 

SS1 

SS2 

m-2 
D3 

. DESCRIPTION 

Switch 

Lamp 

Transformer 

Choke 

Sur~e Suppressor 
II H 

'Diodes 

Diode 

SCR1-2 Thyristor 

FS1 . Fuse Holder 

·.Link 

Ai'VI1 ~et er 
Voltmeter 

Potentiometer· 
n 

VM1 

RY1 

RV2 

RFL 

:we 
R.-F. Filter Choke 

Suppressor Capacitor 
; '... . ~ 

C1A~B . qa.paci;..t-or 
• .<'• 

·« 

SW2 · -S'v\ritch 

FS2 ~se Holder 

, Libk ~" 

, . 

.. 

Q.TY. _SPEC. 

1 C41-A210 

1 ..., SC.360 

1 4150WU31 

2 

1 

1 

2 

1 

700WU175 

C121L06C 

C121Lo6A ·, 

S5AR55 

'S5AR71 

•2 29TB4 

1 SM30B 

1 T1A30 

1 0 - 50A 

1 

1 

1 
~~ 

1 

1 

4 

1 

1 

1 

0- 75V 
. .;. . ' 

1 k.obm 3 watt 

220 obin 3 watt 

11 OWtJ95 

ERO FN'350E · 

8000 mfd9 75V 

2 amp Toggle 

SM60P 

TIS 50 

-10-

SUPPLIER 

N.Z. Solenoid Co.Ltd. 

Westinghouse-McK-H 

" 

Giles &'Elliott Ltd. 

Westinghouse-McK-~ 

E. D.. A:. C. . 
' 

Westinghouse-McK-H 

Tee Vee Radio 

Wes·hnghouse-McK-H. 

" 
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9. COMPONEN"T LIST - CONTROLLER-DRIVER, WR587/43 (Ref. Drg. BW845/51) 

Ref. ___,.. ' 

R1 

R2,R3 

R4 

R5 

R6 

R7. 

R8,R9 
\.'. 

R11 
\ 

R12 

R17 

R13 

R14, 

R16 

R18 

D1.-4 

D5 

D6-t5· 

:Zi1 
·i 

ZR2 

ZR3 

TR1 

TR2 

··rc1 

C1 .· 

C2 

C3 

RV4. ' 

RV5"' 

RIA 

T1 ... 
T2 

T3 

FS1 

•••• ':<" 

Description 

Resistor 

" 
" 
II 

" 

·n 

II 

II 

II• 

·ll 

" 
Diode 

n 

II 

_.fi 

Zener Diode 

. It '.'· " 

~ 

3K9 ·-5 watt 

4K7 .1 -:a , 
1M ohm·! 

18K II ! 
3M3 ll t 
220 II ~ 
27 ·'~' t· 
3K9 " i 
8K2 11 t 
1 OK, " ! 

15K " t 
22K II t 
1K8 II t 
390 il '· 5 

S10M1 

-~-II S2M1 
1N4148 

1N4749A 

BZY88C5V1 

It 

II 

" 
It 

" 
II 

" 
" 
" 
II 

II 

" '· 

it 

U:lidjunction Transistor 

· BZX70 ·c24 

2N~646 

· Int.egrated C~t. 

AC128-01 

fo.i\741 

250mfd, 40V 

10rnfd. 63V 

• 047rnfd 50V 

500 ohJn 

. . 
CaPacitor, Electrolytic 

" " 
~· AW,lar 

Potentiometer-· .. · 

Relay· 

~z:sformer 

" 

Fuse Holder 
Link , 

1K ohm 

. Pye,. TMC 
302/2CHD/30A 

-11-

2017U7 

291WR14 

4. 5W0'3 

PC •oo• 
500 mA 

Supplier 
... 'f 

Welwyn 

" 
!I 

... It 

" 
It 

II 

" 
II 

" 
" 

'ti• 

,if ,·. 

II 

· Ve~tinghouse-McK-H. 
; 

.._ . II 

-E.D.A. C. 

N.-E.E.c.o. 

E.D • .t... C. 
VI, 

. N.E.E.C.O. 
'· E.D.A.C. 

'r. v. Radio 

E.D.A..C. 
II 

" 
E.D.A. C. 

II 

Pye 

· ~7est.inghouse-McK-H. 
It 

" 
II 

" 

' ' I ' 
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CONTR.OI.LER DR.IVER 

TYPE CD4W MKJ 

SPEC. WR. S87/43 

OR Go. WR. 84-S IS/ 

1+ IS 1.3 lb 8 

• 

II· 

"' 
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