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' WESTINGHOUSE RECTIFIER |

IYPE TNE48/40 ©

1. GENERAL ’ 4

The Westlnghouse TNE48/40 Rectifier Set is .designed to float charge
a battery 1n the voltage range 44 to 56 volts.,

The battery manufacturer's recommendations in regard to charglng
voltage should be followed, but generally the follow1ng conditions
apply to float charge systems,-

(a) At less than 2.1 volts/cell, with a standlng load, the battery
' will discharge very slowly.

(p) At 2.1 Volts/cell the battery Wlll neither charge nor dlscharge.’

B

(¢) At 2,15 volts/cell the battery would recharge very slowly.

(d) | At 2 28 volts/cell the battery would recharge after a dlscharge

on mains fallure.

3

(e) At 2.32 volts/cell the battery Would recover more quickly, but ©

Jrould reach- the gassing 1evel, with consequent increase of

4
s

maintenance and topping up of the battery.

'

(£) N Z'E D. practice is to set the charger, 1n1t1ally, at 2,20 volts
per cell,

& :
(g) TFor gas charging, to equalise cell Voltages and prov1de.rap1d
recovery of - capa01tj, the battery can be charged up to
2,60 volts per cell.

s

"

“Prolonged charging in this condltion will result in rapid loss of,

R

eleofrolyte,,overheéting of the battery,~due to the high charge rate,

and possible damage'to cells. It mst, therefore, be wéll superviséd.

The charger 1s capable of an output of 40 amps and will supply this
F,current while floatlng the battery°

*

if the load exceeds 40 amps the’ charger voltage will fall, so that
| © additional current required is supplied by the battery.

-1-
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SITE : 2

The charger is suﬁrble for floor standlng or wall mountlng

A clear space should be left around the charger to allow air to
entér- the bottom of the equipment and leave through ‘the side

ventilation openlngs.

The charger should not be mounted above the battery or above

equlpment which produces heat. ﬁ*

i
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" INSTALLATION e

The charger may be elther ‘floor standlng or wall mounted, u

Shourd wall mountlng be réqulred a frame should be constructed with :

sufflolent strength to Support the Welght (Approx. 350 1bs).

Keyhole cut—outSAare prov1ded to allow mountlng on 3" W bolts,

correctly p031tloned in a’ mountlng frame.

Input and output termlnals are ciearly‘marked and connections: are

shown_ on . Clroult Dlagram BW804/113.

/
-

‘NOTEs Ensure that the positive batuery termlnal is connected

to the pos:Ltlve output term:Lna.L of the charger.

BN

When all connections‘are made turn the oharger on'and adgust the

volta ge by means of the control potentlometer.

Ko fnrther attention should be necessary and the -
charger will charge the battery at'up‘to its rated
current, according to battery condition and. floatlng
1oad ‘ ’

If it-is required %o give the béttery a gassing charge it is only
necessaxy to ra1Se the output voltage to 2, 60 volts/cell by means

of the” float boost switch,

‘1,4

The current limit olrcult w111 keep the charglng rate within. safe'

limits amd as the voltage rlses, the oharglng current will,

. gradually fa@ll. The boost current can be adjusted in+the range

Tx.

20 - 40 amps.

When gassing chkarge is complete reset the voltage to the float

Eas
level. - . , s
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4, Description of Charger Circuit ~ Refer Drg. BW804/113
. " % : e

230 volts, 50 Hertz, S1ng1e phase is aupplled to the charger 1nput

termlnal block, then v1a the mains fuse and switch to the main

transformer Tl. : o 3@

The secondary voltage of* T1 1s applfed to the controlled brldgev

rectifier.

The D.C. output fféﬁ the bridge;rectifierkis controlled bj the
controller - driver, which varies the boint on+the voltage sine

wave at which the thyristors are fired.

A feedback signal from the“charger output is comparec with a -
reference in the controller and the frrlng point is advanced or
retarded to compensate for any varlatlons of “4he output voltage
from the set tlevel

The secondary current of .the transformer 1s Sensed by ‘the- current
transformer on the P.C. board. When the output s1gna1 of ‘¥he
current transformer exceeds the voltage feedback s1gnal the set
enters a current limited mode, where the charger voltage is

depressed

=The'Cha}ger outpiit current is detected by monitoring the volt
drop aCross Dt.  Whew the current drops below_the preset level
~the charge fail relay is operated. |

e

3
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OPERATION OF THE CONTROLLER-DRIVER - Refer Drg. BW845/ Pl

The oontroller—drlver is a plug-ln printed c:u:cﬁalt assembly,
designed ,g:,o regula‘ce the output voltage. and. current by prov1d.1ng
correotl% timed fr“lng pulses to the thyristor gates.

The clrcult consisss of the follow:l.ng mchn sectlons.- o

-

Ao’ Power $upply.. . f;! —
2 Regula.tlng C:chun.f
" 3.- Phase Won‘broller and Pulse Amp

H

1. Power Supply _-f: ’ i

A small transformer is mounted on ‘the prmted circuit and is
supplled at 230 vol‘t fye 50‘Hertz> via edge connec’cloﬁinsr 23, 24
via FS'I . ' F ' '

ek’ ¥
JE

" The transformer seuondary volta,ge is rectlfo.eq, by D1 to D4,
to supply an. unsmcothed D. C. voltage of 110 volts.

The zener ZR1 is fed frem the d.ropp:mg resi,stor R, , and. \thJ.s

gerves two functlons.- E : AR N

= (a) . To supply an isolgted, smoothed D.C. volta.ge across ct1 -

via D5 H

) (b) To supply the reset Wa;veform for the unlgunctlgn '
" tra.ns1stor TR’I. -

2, - 'Regula.tmg CZLI'CU.J.'G '

‘ The regulatmg circuit is baged upon a h:Lgh performance,
operatlonal a,mpla.fn.er, which is used as a dlfferentlal

a,mpllfler ‘with controlled gain and" tlme constant.

s

‘ A. reference voltage is generated by ZR2 and fed dlreotly to
the ‘non-:n.n\rer‘tlng input of the ampllfler. : “

LN

'The charger output woltage is sensed by the divider cha.ln,
~RV2, R16, RV1 and any one of the: resistors R14 to R15,
depending ot the set output volta_.ge@

L3

3

ol N N
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The feedback signal to the amplifier is obtained by sensing =
the volt drop across RV1 (external) and R$6 and - comparlné?
thls to the reference voltage. } e e

The dlfference slgnal is ampllfled by ICI and a tlme constant
is. added on test by selectlon of GQ

N

rThe current Jlmit 51gnal frcm T3 is reotlfled by D9 to D12

’ and-feeds a burden, RV3 plus RY4

3.

ef thyrlstors via R8 R9.

Whenkthe volt dlop across RV3: plus RV4 exceeds that of the feedback

signal, dlode D3 conducts and the ampllfler output: voltage is
reduced
Phase Controller and Pulse Amp

A tlmlng ramp is generated on 03 from two sources:-

(a) & modlfled .cosine ramp is produced by the charglng clrcult

" of R6 C3, derived ‘from the rectified sine wave;

(b)' A pedestal, which-ds derived from ZRY. via RS ‘ahd D7, This-
" pedestal varies 1n height to control the p081tlon of the

firlng pulse.

At the end. of each half-cycle the voltage aCross TR1 w1ll drop
to zero and the timing capa01tor c3 Wlll be dlscharged*

‘ Durlng ‘the half—cycle capa01tor 03 charges at a rate determined

by the ramp and pedestal until it reaches the peak point voltage

of TR1, whereupon it is dlacharged into Transformer T2,

Transformer T2 prov1des two cutput wundlngs o drlve “the gates

¢
t

- In operation, consider the case where the D.C. output voltage

is low. The vcltage which appears at the amplifier ;nvertlng

_1nput via R17 will be low and the ampllfler output will ten%%to

méve more positive.: ' o

This Wlll cause the volt drop across R5 to be less, resultlng in
* B

-a hlgher S%destal on capacitor C3.ry . *;

Under the effect of the charge current via R6 C3 will charge to

“the peak point voltage of TR3 carliet in the half-cycle and the

first pulse.will be advanced.

6



At .

_ The thy:isior will fire earlier in the half-cycle and the

.

output voltage will rise until equilibrifin is established at
,the:-an%p input._ ‘
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’CHARGEfFAfL DETECTOX IS

’

The volt drop aeross the exte nal dlode is sensed by RVS5 and D15.

The gase voltage of TR2, a germanlum transistor, is derived from

the wiper of RV5 and biasses TR2 .on under normal conditions.

RVS is adgusted so that TR2 switches off when the current drops
below a spe01f1ed level, nomlnally 50 mA,

&

-




MAINTENANCE’

The:charger ig completely static in operstion, so that no maintenance,

other than*periodic inspection, should be necessary for long periods.

A cover should be removed at, say, annual intervals and any dust
which may have accumulated should ¥& blown clear, Lsing dry, low
pressﬁ&e.air.

Check that gll terminals are clean and tight.
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8. COMPONENT LIST - MAIN CHARGER OIRCUIT (Ref. BW804/113)

Ref. ' DESCRIPTION
SW1 Switch
PL1. Lamp
™. gﬁiT;@nsformer
11 X 'Cﬁoké
531 Surge Suppressor
ss2 - " i
D1-2 “Diodes
fﬁ3 Diode
SOR1-2 Thyristor '
FSﬁ' Fusé_Holder
- - Link
A | Ampeter
TYMI Voltmeter .
RV1 Potentiometer
RV2 " . |
» "RFL ' R.F. Filter Choke
~BFC Suppressor Capacitor
;éikeB : Ga?aciﬁbr
SW2  Switeh
FS2 .  Fuse Holder
o “ ;4 Likk *
oL
A {‘
- |
o '
.

&

T S ey

TYO

|

I N TS S G | S S

»
N

ra

%

OV NV, N UL W W §

'SPEC.

C41-4A210
S5C. 360

41500031
700WU175
C121L.06C
C121106A
S54RSS

‘S5AR71
29TB4
'SM30P

T1430
0 - 50A -

0 - 75V . .
1 k.olm 3 watt
220 ohm 3 watit

110WI95

ERO FN350E: -
8000 wfd, 75V
2 amp Toggie

SM60P
TIS50

RN

—10-

o

SUPPLIER
N.Z, Solenoid Co.Ltd.
Westinghouse=McK-H

W
[
"

"

Giles & Elliott Ltd.

7

. Westinghouse-McK~H

",
E.D.4.C.

i
Wéséinghouse—MgK—H
Tee Vee Radio
Westinghouse-McK-H.

n

Giles & Elliott Ltd.

1




9. COMPONENT LIST - CONTROLLER-DRIVER, WR587/43 (Ref. Dre. BW845/51)

Ref. Description Type
R1 Resistor 3K9 .5 watt
R2,R3 &7
R4 " M obm £
R .. " 18K " % v
B " Mmoo
R7 - o 220 " & v
R8,B9 4, M ‘ 27 w0 £ w
1 k9" & "
RI2  E g2 " 3
R17 e Tkt o
R13 " wo 1ET R
R14 - i 22k " & ¢
~ R16 o 1Xk8 * % ¢
‘R18 " 3% " .5 ..
D1~4 Diode siomt -
5 ..o® s g5
D6-15 " T 1N4148
. ZR . Zener Diode IN47494
sz!;;? e BZYB8C5V1
ZR3 . M . BIX70°024
| TR1 ¢ Unijunction Tremsistor 2N2646
TR2 | Transistor 40128-01
Il Integrated Cgt. fah741
C1-  tapacitor, Electrolytic 250mfd, 40V
2 " " 10nfd, 63V
3 " Mylar . 047mEd 5OV
RV4. . Potentiometer; 500 ohm -
RVS~ . n - 1K ohm
RLi ' TRelay . %ye,.TMC' '
| 302/2CHD/30&
M ' Trensformer 20707 o
v 7 agiumg
3 o 4. 5403
FS1 Fuse Holder. . PC '00"
Link .+ 500 m
| -11-

Supplier

Welwyn

”"

1"

- Westinghouse-McK-H.

% S

'EJD'A. CC

- . »INII‘EIEO Co_o.

E.D.A.C.

N

- N?E.E.C.oﬂ

E.D.A.C.
0.V. Radio
E.D.4.C.

”

"

E.D.A. c. :

n
Pye
- Westinghouse-McK~H.
o -
"
"
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