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The 1410 ﬁww ig 4 range 0f high-periocrmance tran-
i8tor ¢ '-'}ifj;' unifs of similar periormance
characie r*gm , Oiffering only in oulpul vating. They
are capable of @g}&* railon in the constant veliage o
fwm%.m%; current mode, and are confrolled by fasi-
‘“sg electronic m.“*‘*f*ui‘ﬂ"f' which EH}‘%Z only afford short-
s"f‘ cait protection {or the power uniis themeselves, bul
2i50 minimise i‘fﬂ% nossibility a,si u&mag@ b0 any edquip-
raent powarad b éh@ units . Wxiernal vollage sensing,
vaitage "”"ﬂﬁ curvent programming, and mode indica-
tion facilitiss are providsd.
been standardised on a common height and depth, and
the widihs of the ingividua!l units made 8 sub-division
of the working widih of 2 stapdard 19-inch rack. All
unils are avaiiabie m bench or rack-mounting [orm,
and can piso be supplied as twin units.

LT

Specification

Voltage ano Current Hanges:

YVollage Current

mange nange

.o

imﬁ
Ssna -E - .-.—..-{
L
i L

Cype

ABT4AI0.Y -30 O-1A

ABI411.2 (e 40V U ZA
412.7 U-40V J-0A

540V
0-60V 0-
2x0- 30V

N

[
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Yoltags Selection: Three decade setling of voltage in
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The mechanical design has

Setting Resolution: Calibration accuracy 1% {typi-
iy 4. ggﬂf;} or Linh.
volts excent AS1416. 2.

; ’EA

Calibration Accuracy:
10mV/V {typically 2.8mV/V)
10mA/A (typloally 2. 5ma/ AL

2=y ;_—;_-.-—x

Temperature Cosfficlent:

v wy ey A . . .
3?"“‘}%‘”/’/}%7;;}“ i.e. 0.01% per BC.
100us A C

Long Term Stability:
' m%;’ﬁ%{/’?/%{}i}ﬁ hrs. iLe, 0.05% in
0.5mA/A /1000 hrs 1000 hrs

nt Temperature ﬁﬁﬁ@%” 0”050V C,

”ﬁ"%@m uniis are designed {0 give exiremely long life

and stability of g}ﬁamggamﬁm {}%f@_a this amblent range.
reguired, units will operazie 2t higher temperalures

i mﬁzmiﬁm of total 51_3_&

Hemote Facilities:

{a) Voltage sensing

(b} Voltage programming

{c} Current programming

fdl Mode indication and/or alarm.

solation Outputs are i%@mt@ﬂ and can be ficated at
potentials up to 800V from chassis.

Master/Slave Facilities :Several units can be con-
nected for series and/or parallel operation sublect io
igoiation limitations.
Fower Reguirements: 100- 125V /200- 250V,
44-56Hz.,

input VA ig approximately eqgual 10 regulated watls

times three,
Maxirnum Mains Deviation from Nominal-=109%.

Lonstant Qurrent Mode

Hipple and Molse 50004 rme.
ity { morovement Factor)
el {g}*’”‘: entage change of mainsg supply against

reentage change of power suoply unil cutput}.

stances
T HUOK 2 or better.

T
botcrt
p=re
(ix
{:1_
beg
T',:L
T
=

5

2 Mode

A

z . - e i A "‘°a~'g e b o at g e e 3 prg -y,
Hinole ang doise Less than 2000V rms,
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Load Regulation: (., 005% al maximum voltage output
for 80% current change of wmnit’'s maximum.

Sutput impedance (Magnitude}:

100kHz 100 millichm

i MHz GO0 millionm

nis COrTes ponds to the impedance characlteristic of
oW ?% of appropriate cutput connecting lead.

;
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= = APPREXIMIATE EQUIVALENT CIRGUIT
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Pulse Loading Characteristics:

Transient Hecovery 1am
D regulation limits. Th
for fzﬁi ioad changes in

&:Z2up for recovery o within

igure is maintained even

s f
ar diraection.

gith
Voltage Transient Amplitude The maximum
devialion produced by any pulse loading u::z{md?“é“
not excead value as given by the product ¢ ‘h%
current {iimng*% and the appropriate AT 1%&@@@&@%
The actual value, Vy may be calculated {rom

Vrpo= L, old

Wer

fﬂ

BUPP 137 (as spe
i{};ﬂ.ﬂu ¢
For example, a 0.1 amp load current
100kHz square-waye wil o

th hﬁ,ﬁ%ﬂ @{iﬂt;h;ﬂ COUEs 4
digturbance of only ©

Y a8 Bhown,

Foroaxampls, 8 0.9 amp losd
currsnt in the form of 2 100ke /5
sGuare-wave with 1usec sdges,
would causs & gdistizbance of
onyy By oas shown,
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Hemote YVoltage Sensing:This facility is provided to
overcome the efiect of mg?ﬁiame in the conneciing
leads. It may compensate for a voltage drop of up 1o
SO0mY . In the avent of the feedback leads accidentally
hecoming open circuit, the oulput 18 cut-off auiomali-
cally.

w4 BUAAER LEAD g

% ' ois SEMTING LEAD
§
;i

~ g SEMNDIMG LEAD
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boe ot R R L
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TeAL YR 249 i L%

B e A

-
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Paraliel Operation: Aoy numbey of unils, ilrrespec-

1

tive of type, can be connecied in mwa?.i“ to provide
increased curvent capaciiy. The conirol an Ia}iﬂ' "

the unil chosen for the masier is fully cper “%w
of the slave units control their series elements o ﬁhm’*@
the ioad in the ratics of the dgﬁpma; iate current liyil
seleciors.

N.B. The voliag
hitity of the lowest

e of the group Cannotl Xces

&
raied uni i‘.q

Fa

'J

.n
B

tout Mmmmw The output voltage will follow a
' ed to the remote programming terminals

J and 4, an d similarly the available culpul current will
follow o signal voltage on 7 and §. As an approximation,
the mzmimzmza value product of the amplilude and ire-

second.
@’}X}h@i foy

gquency m %:Eim:% A5 iﬁ@f} FOIL

The upper
small slgn

xfﬁiﬂl'}*”

;:5
P ﬁfﬁ%i

iiﬂnﬂ, 38

d i T grgeeaem ! i g £ e b gy & ERE " 3 ra 3 I 0

Thus inpu ﬂ;ghaim Wwilh Ef%w;ﬁaﬁh’ljﬁ COTADOReNts in ex
T3 - n HES 4. o 1y i . _u___-.-'ﬂ . ”I“; = - & u - v - - "'--‘:.\,-“m

cess of %’% indicated figures will not be faithiully re

orodics

o B g - b e g R 4 PO I B NSV S S wd & -
Applications using this faciiity would be with 8ervo
e ingtance, where i 18 reguired O

% . A ronrately palgted
aource, and the aeocurately relaisd

o

el Weight:
Bz
Output

ABnSIonNns 2

J gtk

P

u?‘“‘
Eiﬂ_
frod
i

1410, 2 A0Y 1A -*-a 1210 (5. 4kg)
1410.27 2x{(30V 1A4) C 241b (10, Bkg)
14117 40V LA i P7.816 {7, 9kg;
1411.27 2x{40V 24} D 351b {15, Bkg;
1412, 2 40V LA o 321b (14, 5k
1413 40V 0,54 A 121b (5. 4keg)
14142 GOvV 14 & 7.5l (7. 8kg)
14137 Zx{40% 0.5HA; o 241% (10, 8k}
1414, 2 GOV 1A > 17,510 {7, Ykg)
1414, 27 Zx{80V 14 i 381 {15, Byl
1418 Z22{30V 0.3A) B 14,510 {8, 8ke)
1418 T 4x{30V 0.3A) i 281h {13, 2k}

Width Height Depih
A 4. 25in {10, Bem) Tin.{17.8cwm) 14.5in. {36, Bem)
2 h.Bin, [14.Z2¢emy Tin. {17.8cmy 14.Bin.{86.8cm)
O 8.8in. {21 . 8cmy Tin {17, Borsy 14, 5in. {38 . Bomy
D 11.%2in.{28. 4em) Tin {17 8Bem) 14.5in.{38.8cm)
Standard Rack Nesis (Height 80 in.(22.% cm) are
available to rack mount up 1o four 4.4% in.widih vnitg,
three 5.8 in.width units or two 8.5 in,widih uniis,
Wote: These mmits are natural convection cooled and
it is necessary o ensure adeguale venlilation 1o res-
trict the ambient temperature in thelr immediate

;

viginity to less than the stated maximum.
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operation {rom a

instaliation

The ipstrumesnt is supplied a5 3 fully-assemblad
elecirically sai-up %mﬁ Waaﬁy mr m:‘%mi?aﬁﬁﬂﬁ The
maing transfor i primary
windings m@&ms&‘: of m, or series connsciion 10
accommotate mains mfgmm within the range 100, 105,
110, 115, 120, 125 volis or 200, 210, 220, 230, 240,
Z50 yvolts. The unit will tolerate a2 mains wﬁmge de -
viation of £10% from the nominal input as determined
by the connection of the primary windings. When re-
caived by the purchaser, the unit will be set~up for
ﬁ{}mmalﬂ_ input of 240 volts, and is
any maing input within the

i ';%ﬂf:.:i

ore ready [or uge on £
285 volis,

there
range 215 -

The procedure for transformer tap changing for opera-

tion from 100 - 120 volt suppliss 18 given Deiow.
(1} Check presencs, continuity, and rating of mains
fuse carried in holder on the back-plate of the unlt.
TARBLE 1
200-250 Volts Suppliss
Unit Fuse Raling

AR1410. 2 2. B,

AB1411.2 2

A81419: ¢
AST413

ﬁ%fﬂsﬂlm

ARL41E 2.5

(2) Connect mains plog to mains lead, red to line (L,

black to neatral (M), and green to earth (E).

Transtormer Tap Changing

if the unit i to be operated from a supply within the

nominal range 100 - 128 voltg, the connections to the
primary windings of the maing trangformer musi be
changed in aceordance with the directions given in sub-
paragraphs {1} - (5} following.

{iﬁé’} Remove two Phillips screws {rom each sids of
unit - two oy three h@fﬁa i i £
'Ejfw hapad cover. {On AR 2

4 ., S p—— 0% e -4“-:!"- c':%‘
Yy unScrewing LwWo rear Ea::-%ﬁ&%’;;&

B
Ak
iy
L b

ROV {“%f}ff

{3) Referring to the circuit disgram, parallei the two
primary windings {transformer fags 1 ~ 10}, in accor
dance with the required nominal mains input (100, 105,
136, 115, 120 or 125 volis)

{4} Replace upper cover {or bottorm) and sscure in

(%) Remove existing fuse from holder carried on the
unit back-plate, and replace with 2 fuse of the appro-

TABLE &

100~125 Volts buppiies

Unit Fuse Hating
AS1410. 2 TA
AB1411.2 T4
A81412.2 104
AB14713 45
AB1414.7 A
ABL4LE 44

_ o instructions
Controls and Connectors

Front Panel

Power OUn

A double-pole switch applying the mains voltage to the
MAINS (rans i‘@fm@f Drimary.

Moter Mo outpul switch is fitted in order to avoic de-
vradation of oulpuf registance characieristics.

Output Voltage Selectors

Three thumb-wheel switches selting the desirsd maxi-
mum culput wiﬂz%&a level in digital steps of 210, 1, and
0.1 volts respectively. The switch positions are mm&nm
mmi indexed 1o {}“{;mﬁ@ digital read-out of voltage

ﬂ,ﬁ@m% Yoltage Control
9%;31%: Tf*@%z%wr mﬂw‘%{émg fﬁ@m*ﬁwaﬁ mmml {}f

to ﬁ"@ E maﬂ; m@% o aﬁhé;-: i:il"ﬁ,giml *i;‘@imgﬁ %M@ﬁti@ﬁ switches.

TH

On @;ﬁmy vergiong of the series, the analogue voliage
control provides a continuous, mﬁm?w-@ coverage from
U~ 10V, &4 switch automatl wﬁy operated when the ana-
logue voltage control is turned clockwise from the CAL
pogition, shorts-out the final section of the internal vol-
tage~setling chain to ensure that the oulput voltage de-
manaed [rom the wnit will remain within its maximum
rating. A second pole of the switch closes an analogue
voitege indicator mmg} circuit to provide vigual warning
that the analogue resisior is operative, and therelore
> digital read-out displaved by the output voltage

o gwitches ig invalidalsd.

nalogue Vollage facility i8 not provided on the
AR 1410 unit.

ﬁ%ﬁ%gmﬁ Currant Seleciors
wo Ll-position rotary gwitches: the additive ﬁﬁi?mg
of which delgrmi e miazimum oulpul current passed

T
ne
to the loagd. T%ﬁ% A m&mi selector provides an ad-

th
[AZ

iustment of 10 steps sach of 10% of the unit's maximum
rated outputl current. “%w ma selector provides sn ad-
fustment of 10 steps each of 1% of the unit's maximum
rated output current. With the A %‘gﬁémﬁ ¥ in the 70"
position, and the mA selector in the Cal position

only sufficient curvent o gupoly the Internal Hmad load
is avaligble, and anv atiewnl o dreaw load curreniwill
reduee e voltage al the oulpul eFmInRIE 10 2870

o

i
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NOTE 1

A 1% step digital limit output current control is not
provided on the two units having 2 maximum output
current rating of less than one ampere. The one con-
irol provided on these units is not graduated in 106%
increments, but as iocllows: -

AS1413: 10, 20, 40, 60, 80, 100, 200, 300, 400, and
H00mA .,
AB1416 - 10, 15, 20, 30, 45, 80, 100, 150, 200, and
J00mA .

NOTEH 2

Harly models of the power unit are provided with an
analogue control in place of the stepped mA selecior.
This consists of a variable resisior providing con-
tinuously variable coverage from 1% to 10% of the
maximum output current rating of the unii, which cur-
rent i8 additive to that set by the digital output current
limit selector. The control scale is marked at 1, 5,
and 10% settings. When set to the CAL position (fully
counter~clockwise) the current limit is defined solely
by the digital limit selecior.

QDutput Current Metesr

A moving-coil meter with ten divisions secaled from 0
to 100, The full-gcale deflection is automatically
gwitched to the limiting value of output current as set
by the limit selectors.

Veoltage Constant/Current Constant

Ingicator Lamps

Two neon lamps giving visual indication of the opers-
tional mode of the unit.

NOTE: On the A5 1416 twin output unit,

S TANT indicalor lamps are providsd on each output.

Uutput and EBEarth Terminals

The positive and negative sides of the oulpul are taken
to the red and black termingls respectively. Either
side of the output may be grounded by linking the
appropriate cutpul terminal o the metal chassis ter-
migal. All three terminals are drilled to accept a
4mm banana plug.

Mear Fanea

Fuse MHolder |

A &L”ﬁ%“wml& holder carrying a 5/8-inch cartridge fuse.
{15-inch on AS 1412.9),

Terminal Strip, 16-YWay

Provides conneclions fo internal circuil points to per-

it external voltage senging, *‘f}im%ﬁ“ srogramming,
G O

currsnt programming, or paraliel cperation of two or
more uniig.

HNOTEH

Two 1U-way terminal strips are fitfed on twin power
Wniis.

Terminal Strip, 2-YWay

(zives exfernal access to one sel of changeover ﬁﬂ@lﬁ'g
contacis to provide external visual indication of opera-~

tional mode, i.e. consiant veliage or constant current,
ﬁ'wai alny % i m@: md?igé {rom one mods 1o the other,
and/or automatic "lock-out’”,

Operation
Praeftiminary @wm

1Y Sst the 'A7 4 igita

Tent it

L,
E.
E;m.—s
¥ -“5
:rwé"

ey

vollage cong-
tant indicaior lamps are not provided, CURRENT CON-

"' position, and the 'mA’" digital current limit selec-
tor to the CAL position.

Mote: 10mA position on the AL 1413 and AR 1418  uniis,
(2) Apply mains power to unit by setting the POWER

awiich to DN,

i Check that the panel meter registers f.s.d. io

w3
2l
indicaie that the unit is fully operative.

Mote: Half-seale deflection on A5 1413 and AR 1418
uniis.

{"
e
i

sy POWER switch to "off” position.

Selection of Operationa! Mode

‘The mode of operation, constant current or constant
voltage, taken-up by the unit is determined auvtomati-
cally oy,

demanded,

(1} the output voltage V.

(2) the output current limit I, and

(3} the ohmic resistance Ry of the load applied.

In general, with a voltage setling V, and a current

setting I, the mode will be constant voltage for load
resistance grealter than Ve, and constant curvent for

Im
load values less than "%f oo
L
SET
L IMT
Ve o Loy CONSTANT  VOLTAGE
C
O
N
S
T
A
O B
36
¥
:
R
£
N
;
SET
LY
Fig., 2.1, Constant V/Conglant | Characteristic.
The characteristic for arbitrary set vollage and current
Hmite of 20V and 1A respeciively is given in Fi% 2.1,
For this specific condition, the characteristic shows
that for a load resistance gma'ﬁtw than 20 f}hmw the
unit will operate in the conslant vollage mode, whilst

for a load resistance of lasg than 20 ohms, it will ope-
rate in the constant current mf}{:’i@* The ransition from
BHTE mqi’i@ to the other normally ocours within 0.5% of
the selecied maximum load ﬁaﬁ*mmt '

High Performance Reguirements
Constant Yoltage Oparation

e use of adeqguste gauge wire [or power leads is
sssantial i the low output resisiance I8 {0 e main-
tained at the losd, A granh {(Fig. 2.2) of cable volis-
grop per ampere-fool run is given for guidance

N
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in eircamstances where lead inductance becomes signi~ (2) Bet QUTPUT VOLTAGE digital selection gwitches

ficant, the 2. impedance can D2 minimised oy the and/or analogue voltage control to the required ocutput
connaction of a decoupling capacitor across the load- voltage V.

eng of the leaos.
{3} et the current limil selector{s) to the reguired
&

Circulating earth currents Wﬁ cause increased ripple current limit .
ievel and thelir affect can be minimised Dy earihing the
power unit and the associated ﬁ%ﬁi?m@m at one point (4} Connect load to outpul ferminals, ocbserving
only, and by decoupling long power leads. polarity and, if required, ground either side of the
| supply by linking the appropriaste outpul terminal o the
Constant Lurrent Operation adizcent chassis terminal,
Owing o the high oulputl impedance exnibited by the unitl
in this mode of operation, the gauge of wire used for {5y Set POWER switeh to ON,

nower leads is governed only by normal heating con-

siderations. The internal ghunt capacitance gives a low {8} Check that the VOLTAGE CONSTANT indicator
a.c. impedance at the oufpul terminals under all condi~  Jamp lights to confirm that the unit is operating in the
tions. The rem E,.é. ks cone %Zﬂ:‘“ﬁia’ig parth currents given in raguired mode.

the paragraph above ave also applicable to the conslant

current mode of oper ‘%:fm‘“* 7y If reguired, read-off *‘3‘15& ioad current from the
o " psanel meler. The full-scale reading will be equ ual o

Loca Control the limiting value Iy, a8 g6t by the current limil se-

Constant Voltags Operation lector{s).

{1y O the Tleway terminal sirip mounted on the unit

rear panel, loktermingls Lio 4 3 ic 4, 51to 8, and LGN e

Tt B (@) The pansl meler shows an internal stancing load

s

b
e



current of 2mA, which figure must be deducted from
the total current reading to obtain the external load
current.

the

() If the ioad resistance becomes less than V,

Im
unit will go into the consiant current mode, the pre-
sence of the overload being evidenced by the exiinclion
of the VOLTAGE CONSTANT lamp and the lighting of
the CUUHRBRENT CONSTANT lamp. The unit will auto-
matically revert to the constant voliage mode when tne
cverioad is cleared.

]

-

Constant Current Operation

strip mouniad on the unit
3104, 5lo8 and

n ’E:%L 10-way terminal s
m i panel, link terminals 1 to &,

(&)

constant ioad current,

T

&m‘u

J VOLTAGE digital switches and/or
e control to the reguired upper vol-

(4 Connect mm to oulput terminals, observing po-
larity and, i vequired, ground either side of the supply
oy lHnking the aporopriate outpuf terminal to the ad-
iacent chassis terminal

AT
o
o

that the (”‘iﬁi TENT CONSTANT lamp lights,
VOLTAGE COWNSTANT lamp is extingl M’E%

(8) Checle
and that the

e

MOTES
{&; The panel meter repisters {.s.4. al all times
constant current operation.

(9241

=+

by Anv great enough increase in load
anove Ve o will cause the unit to oo into the

-:uluu.u-u.uumu

resistance {i.e.
sonstant

voltage m@ﬁ@ [he transition being evidenced by the
extinction of the CURBENT COMNSTANT lamp and the
lighting of the VOLTAGE CONESTANT lamp. The unit
wiil auvlomatically revert {o the consiant current mods
when the loading returns o normal.

Externs Control
Ceneral

a4 on the rear panel o
L0 {ﬂ%"f’mm poinis of ﬁ‘:i&@

ig:..z rnounte

151 ACCEess

ot

. T g B S s s 3 ) e L o £
internal ¢iy @:t%ﬁ:i.%fy to permit the unit to be adapted ior
the external coulrol of certain functions, namely,
] uﬁ k i A % -‘HQ - fmi =
{1} voliage sensing
£ - . e e
(4) vhltage prograrmming
h L L. = LN i
ﬁ&:"ﬁ"? ey : Ly
{5} current programming.

f"? oy T é:‘ Fu e ] A Py g g s i . a P .;
The relative positiong of the ter 18 in the unit ¢ir-
. S L o i oy o § - T o .
cuilry are given in the simplifisg }%mp pafic glagranm

PR i % E’:‘_«;-ﬁ. i S et E ?-?C 3 - , = P s 2 w
g, 4.4 to enable the operalor o more readily
g T : O S o : o, 1 v : ; g By
appreciale the significance of external connections
e ,'?jm “‘-E; 'é"%‘"}- g B T _‘*'diﬂu"w' £ gy .ﬂ%ﬂ'f B N 9_:** TH R = %{? m%‘{w ﬂfﬁ-{?
filoinas id OREZL 'ﬁ%ﬁ LT Aﬂ;&.ih%ﬂil s A BRI i il %ﬁf.’i.&{é 47 i flRaL
e g £ b T e iy 4 o e e amy f e s .y i o »:
AUDRERT On Fig. 2.0, Slnce these are nol associated
v A B S e e o o, e, R 2 B e «r—‘-:;_“i‘% B Ty g " '3:.‘ S 5 i WL
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Fig. 2.3, External Conlrol Arrangem

cxterns]l YVoltage Sensing

COUTRUT
TEREMIMALS

FVe POWER LEAD |

I e D R P T P A R e e e S T i

ﬁ
~ Vg SENSING LEAD | °
~Ve POWER LEAD N |

REMOTE
RWEAN

A T T e e mommme e

T34 Y@ 108

b s e v oty oy oo o o]

Hig, 4.4. Exlternzl Voliage Sensing Connections.
Fhis me i:hé;}zfd of {'}g}%:{*zﬁ}iw can e used when working

nstant m ﬁ:ﬂa,g mode Lo effect improved regula-
tion at iz?m toad. It provides for the internal voltage
setiing :‘f%}m%mﬁ% to e lndependently connected o the
load terminals, not via the leads carrying the load
current, thus eliminating the effect of the voilage-drops
developed across power-carrying leads.

in the of

(1) Remove M'ﬁi@:ﬁ between terminals 3 and 4, and be-
tween terminais 5 and 6.

(2} Connect {erminal 4 o positive side of load, and
terminal b o negative side of load.

(3% Proceed as for constant voltave operation’as de-
taiied on page 2.3.

MOTE

An aulomatic overioad circull restricts the voliags
gdrop developing bDetween the vollage sensing !ﬁ,ﬂ%% DOwWer
rerminals o approximately S0UmY maximum by limi-
ving ine availabls load current.

=,
o

&2
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EXTERMAL
PROGRAMMING
REBISTANCE
Srnd
P "“““‘g: EXTERMAL
%fﬁg o PROGRAMMING
£ — ROG, VOLTAGE
g ® 28 39 _4¢ 5@ 9 7@ 8f & (08
TS A

Fig. 2.5. External Voltage Programming Connections .

External voltage programming can be used on constant
current or consiant voltage working. For operation in
this mode, the internal voliage-setiing resistance
chain is disconnected from circuit and an external re-
gistance substituted. The panel-mouniad voliage sslec-
tion facility is thereby rendered inoperative, and con-
trol is transierred o the external resistance. The
value of the external registance requivred can be cal-
culated at the rate of 200 ohms per output volt. The
maximum permissible values of external resistancs
for the varicus uniis are listed in Table 3. The accu-
racy of the output vollage obtained in these circum-
stances is naturally dependent upon the folerance and
s2tability of the components comprising the axternal
resistance,

{1} Remove the link between terminals 1 and 2.

NOTE

The links betwsen fervminals d and 4, 5 and &, and ¥
? 5

and 8 must be leil in place.

{2y Connect external nrogramming resistance between
terminals 2 and 4.

NOTE
An open clreuil at this point can give high oulpul volis,
and should be avoided.

(3} Proceedas for constant voltage or constant current
operation as detailed on page 2.3 and 2.4, except that
voliage change, if reguired, must be made by adjust-
ment of the external resistance.

TABLE S

MAZIMUM PROGRAMMING RESISTANCE

VALUED
UsIT MAX . MAX.,
RERISTANCE OUTPUT

8 Y
AB1410.2 G000 30
AB1411.7 U006 40
AB1412. 2 8000 40}
AS1413 8000 4}
AS1414. 2 12000 60
AB1416 5000 30

If reguired, programming may be periormed by the
application of a voliage between terminals 2 and 4, in
vlace of the sexternal resislance. The linking arrange-
ments are the same as given in previous column for
resisiive programming. The outpul voltage wiil be
egual 1o the programme voltage, and is subiecl to the
limits Iaid down in Table 3. Polarity must be observed,
terminal 4 being positive {+), and terminal 2 negative
{-). A current of DmA will be driven through the source
of programme voliags.

External Current Programnd

Rasistance Controlied

External current programming can be used on consiant
current or constant volitage working. For operation in
this mode, an external current sensing resistance Ry
i introduced in series with the internal limiting resis-
tance ¥y to enable the value of programme current I
io be reduced below the maximum limit Iy, as set by
ine panel controis. The basic arrangement 18 shown in
Fig. Z.6{a), from which it will be seen that il is im-
possible to inadvertently shori-circuit the internal
{imiting resistance and cause damage to the unit by
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demanding an infinite current. When the voliage drop
ACTOSS the total programming resistance By rises to 1.5
volts, the power unittransfers tothe constant current
mode . B f- hm's mm the ‘ixﬁ..—%ﬁg o E%r-p ¥ ﬁ@&ims‘i foragiven

*i%"*”z‘*mufmmﬂﬁ if

ATy 4 i

the unit is set {or a maximum or Hmit current I oy A€
vaiue of the internal pr i}ﬂmm ing resistance % is
L.% ohms. The required value of external programming

LT T T

I

"s:“?é istancs H 2o can now be delermined {rom the lormula
Ry = Ry - }:ﬁif For example, assuming th _;E—_.:ss;ﬂ;. the unit is

t0 be operated with a sef maximum eurrent I, of

4 amperss, with provision for reduction to a program-
med current E’.Q of G, 45 amperes, then :

-

ﬁE%w—v e Fm}"s =

it
R S i
i

Adternatively §
necassary to

:

e

withi

(1} Read-off value of internal resistance R Ly with res-
pect to the maximum limit current irp e

{2) Read-off value of total rvesistance By with respect
Lo

the programms current I_g}q

{3} Subtract value of z’*?;,; obtained in {E.} f
@bmm ad in (2} to give value of rag
t:ﬂﬁ@ﬁ %}? @

When calcuiating programming resistance values, the
programmed current snould allow for the hmA internal
%mﬁ@imw curreni @ e.g. if BmA load current is required
10mA should be programmed. 8ince the effective ex
teynal z'%éééiémam includes that of the connecling le :%.:Eﬁ;
and the ferminal contact resistance, it is essential

that the g‘ auge of wire used for the leads is commen-
iy ith the maximum current o be controlied, and
ength of run petween the conlrol resistor and
unit. Helar

H e “h ) I Pl 4 Dy Gt B
r Big. 2.4 for ﬁhﬁ@ﬂ% on cable

L=

ﬁ;fv = Ao o o i, U - ;. i pen, e % " g
{1y Cu terminal strip, remove link from
; sy A T R T on B :: ot s

Getween terminals U and 8,

) g s &ﬁ}z m"wmmm@ {iﬁwwﬁt E@ 1)
the current ra ga«ﬁ of the 1410 series power Units, can WOTE
o PP ; . e G 3 E 5 : o g
be deduced, in three steps, from the gravh gwm in The links between ferminals | and 2, 3 and 4, and 7 and
8 o ¥ [ ’ Yo e B
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{2} Connect external limiting resistance belween ter-
minals 5 and 8, using adeguate gauge of wire. Hefer
Page2.3, Fig.2.Z,

{3} Connect positive side of icad to terminal 3 on the
10-wav terminal sirip, and the negative side of load
to terminal b on the 10-way terminal sirip.

NOTE

If more convenieni, the positive side of the load can
be connecisd o me p%mwe culpul terminal on the
unif front o -1@3;} but the negative side must be con-
nected to terminal 6 via Rg.

{4) Proceed as for constant voliage constani ¢ arrent
speration as detailed on Page 2.4 and 2.4, All

pansl conlrols are operalive, bul the elleclive cur-
rent Limif will be reduced ﬁz*a}m that set on the two
}j&aﬁi mw@m {‘i}ﬁi}*{ﬂb oy the introguciion of any

Yoitage Controlled
Alternatively, external current programming can be
performed by inserltion of a voliage signal, notl 10 ex-
ceed 1.0V, in series with the input (0 the current com-
parator amplifier. Fig. 2.7 shows the connection g}mm%
with their correct polarily and ingicaies the priacipis
Of operation.

The effeciive conirol voltage inpul 1o the cormparator
amplifier is the sum of the exiernal programme voi-
tage and the vollage developed ACross the gelecied i
ternal control limit resistor By, The comparator ampii-
fier mav be brought into aciion at current values less
than the {front panel selting of the current Hmit gwilches.
For instance, with 1.0V DrOgramime inpul appiled be-
bweer iﬁ?”“ﬂiﬁﬁi*“ S {Yangd 7 (-} current wi H.} M@ cutb f‘}ﬂ”
since no additional drop is reguired across

Loy

Jxmg
b=

limit resistor to make-up the 1.5 ¢ Mmm ..:@szgﬂmi v{}iw
tage. With OV programme inpui the limit level will be
ag set on the {ront panel, and for an ﬁf ’l‘iﬁﬁfm%&?&“’“ DT~
gramme voltage the elfective limit will be linearly re-
duced
R
Y E ﬁ%gﬂ_ 4 + 2
LS
ﬂ g 'ﬁ
g i
GUuTRUT . ;}?{
TermiNgLs | 1S
o1 s
_ P .
i e 5 ] P
it era o i v ) x_‘l" P -
e AP 07
YE HAIL By i
£ 5 oo SAFETY
% e PHODE
%v i
OUTPUT T 1Y
REFERENCE
—io Ve SUPPLY
zar#
&
A
“&E
%
4 iy e
CURRENT
COMPARATOR
AMPLIFIER
ta; Principle
Fig . 2.7, BExisrnal

Fig. 3.9

&

The deflection sensitivity of the froni panel meter is
controlied only by the front panel current Himil swiiches
and ihe meter reading indicales the frue current

flowing, reaching full scale only when the external pro-

gramme voliage is at zero.

‘The polariiy of the conirol voltage must not be reversed
otherwise damage will be caused o the power unit. A
diode across the termingls 7 ang ¢ is a useful saiety
nrecaulion.
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Externs! Indication of O

TC ALARM
= LIGHT OR
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RESET
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2.9, Automatic Lock-Out and Alarm Constant V Mode.
An auwxiliary set of change-over contacts of the relay
switching the internal VOLTAGE CONSTANT/CUR-
RENT CONSTANT indicator lamps 18 extended io 3
3-way terminal strip on the unif rear panel for the

purpose of external mode indication. No supply vol-
fage 18 present on the ferminals, the connections for
which are: -

-E"L

Terminal
e ”*‘*::mgﬁ
Torminni 3

§; Connected when voliags mm%mﬂt

2
?%ﬁ@m nerted when current cons
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Series Operation (2) Connect all cutput terminals in series.

Two or more units of the same or different tvoes can
be connected in series to provide increased voliage
capability. The proportion of the output voliage con-
tributed by each unit can be sel by the voltage selec-
tion controls. When differing tyees of units are con-
nected in serieg, the sel current limit must not execesd
the mazximum oulput current of the lowest rated unit in
the chain. Since the conirol amplifiers in all unifs are
operative, no rear panel {master/slave) connections

are necessary, and mode indication 18 provided on all This must not exceed the maximum ocutput current of
the lowes? rated unit in the chain. Failure fo observe

{3) Betthe QUTPUT VOLTAGE selectors, so that the
sum of their individual setiings is equal o the re-
guired outpul voltage.

(4 Set the reqguired current limit on each unil.

units.
{1} On the 18-way terminal strip of sach unit, link thig reguirement may resull in damage 1o 2 unit in the
terminals 1 and 2, Jand 4, band &, and 7 and 8, event of short circuil.
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secondary Series Controd
The funciion of the secondary series conirolis o maintain

a constant vollage drop across the primary regulator in-
dependent of oulput conditions . [T reguiales the avmzaa}ﬂ
current [lowing nto the reservoir capacitance Uy, 80

voitage at the regervoir ferminals is maintained
' é:ﬁu:% mzmmﬁ‘ voltage, plusa constant 10volls,
r series element VT and

5
o

#

i

FE TR

M-\{

. B
i e
tﬁiiﬁ

Fap=a

Bt

e
oy
it
4,

T b

R TN

T
&
o b

Y
aaed
i‘l::j

AN
- ea:?'—n.
ooy

cHrrent ﬁ@mmg resigior Ri} The secondary series

eiement takeg the form of 2 silicon controlled rectifier

SCHL, the liring angie of which is controlled by 2 mainsg
3 § ;:;Ef}zj%ﬁzw 08 iiﬁamﬁ*? iriggered by the output

ator ampiifier,

crimary element governs the cutpu! veliage and
current in accordance with commands setl-up on the
operzior’'s voltage and current confrols B2 and B1
Thisg primary series conirol elament ig driven Ef;ﬁ}f & voil-
age comparator amplifier when the unit as a whole i
operating in the constant voltage mode, or by a current
compara %1{:1}1* & mg}miiﬂ* whern {}r}ﬂfﬁmg in the constant

g8 controd 5@@%1 on is a fast-acting
mber of functions, vig,

I

LY

*

demanded

BY

{1} Selting the oulpul voltape {0 that level

B e ", &Y b i ety e 4.0, B O e 3

the operator on the panel selecior n,é?; and

F3y o v i migpuer e owipbyiat oy 3@56'. s T {*iﬁ AR DAL T L E e
5 :um‘} ol BT b EOA 8T Eii%} -A,_-!i}.iJ ‘.._}.,.E.L;%w-g.we.. z‘r{}:&, flgb&:f ﬁmﬂﬂr ﬁﬁ L &iilhjéjﬂ g_nljib 1

reservolir ripple, @:{"?

set by the
Onerator

sinet load varig-
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oy a current control cha
3 the medivum of 2 controliabie

AR, T R - S % gy § B e g - e
A ave iy m:mé@d by A voltage control
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alement connected in the negative supply rail
This series ;511% mmi conglsts of 2 poweyr transisior gTi‘i

by a conirol gignal from the ampll-

tier, a'gj:;g:ﬁ:ﬁ:‘@g}zm,m to the operational mode {constant
vopltage or constant current) in which the unif is working.

ﬁg*%m%‘:mg‘ ﬁ% %@ﬁw LY or Cf
T al mode assumed by the unil is deter-

mined matically by -

{1y The :*z,ﬁ‘i;_g;@ ut voltage V. demanded,

{21 the sai oulput wwsmt limnit L and,

{3y the resisiance Ry, of the load applied.

The trangition [rom one operational mods to the othey
pecurs at g f‘“*’“ﬁ%f’"“a vaiue of load resistance sgual to

Yo Wnen the (oad registance 18 grealer than ihis

o -

critical value the unil will of 18 own volitic erate in
the consiant voilage E“E'lif}ﬁﬁ% and will auloy t:;%:%f 29 E‘j}, trans
fer to thes constant current mode should i:h yad regigiance
ne reduced below the oritical valuve., Conversely, aoross-
sver {rom constant current o constant v @Ei&g operalion
will oceur if the value of load resistance is raised above
he critiesl value. The constant volizge/constant current
characteriatic is shown graphiecally in Fig. 2. 1.
Constant Voltage Mode:

The voligge comparator amplifier recpives gignals
connecied aoross the culpul tlerminnis. The regisiance
sieos Dy the oulpul voliage selector 0 provide iacre-

menis of 10, 1, or 0.1 output volts. Load variations

dc not cause the output voltage to depart from the set
level because the current sign ﬁl developed across the
current sampling chain supplies a correciing drive o
the series element VT1 via 2 voliage comparator buffer
amplifier. £o i{;ﬁg as the load current does not reach
the iimiling value sei by the oulpul current limit selec-
tor BRI, the unit will operate in the constant voliage
mode under the control of the voltage comparator ampli~
fier, the current comparator exeriing no infiuence.

rrent Mode:
urrent rizges o the set lmiting value, the

potential developed across the curvent sensing resis-
tance HI will %Mﬁf ase i:, 1. Ea m& . This will bring in
the which takes over

VG i‘ﬁ: age Q&mg&rﬂmu The load current
constant at the set imiting value uncer
current comparator amplifier. The

ﬁ
o
D

load current meter M1 is connected as a 1.5V volimeter
ACTOESE the ﬁ'&ﬁﬁihg r ,w,:zmi s, registering hull-gcale de~
tlection when the voilage d@“’*‘miﬁ@ﬂd ACross RE reaches
the critical 'f%‘..z}u..;;’ti;ﬁ” vaiue of 1.5 volts. Thus, on all
ranges of the output current imm zelactor, the mmw will

ir ionwhen ine E.md current rigses
sﬁz:m 25 indicated on the
15 Ej@i@w ﬂ'%@ 3;""“* %‘é‘

?Eﬂ_
breand
b’:ﬁ
e
frect e

el S

i

=
‘;Zi?:'

st [0

L

Bt =

baeerd

=

e

i‘“‘i‘.a

CUrrent ¢o mm,mi Lo ampl

- _g_—.;ggu

H=
ral
-
3
_\___:E
(2
b=zt
;%*"
0y
1)
£
Sy
e
-
.
ot
1‘1’
b
{53
i o
(o
g
5t

The input signals 1o the voltage, current,. and S£C0n-

comparater ampiifiers are o compared with
reference voltages divided down {rom a highly stable
refterence supply. The regulator circull for this supsly
consists of a series power transistor VTE driven on it
vase by the error signal developed in a reference com-
paraltoy amplilisy. This amplifier effects the compari-
son of the supply oulpul vollage against a orimary ré-
terences voltage 5;}*%’ cyvided by a zeney diode, simulta-
neously applying coropensation for variations of mains
in 2i“ voltage ., A high degree of stability is achieved by
f-ith@ exciusive use of "ma by : (

with cracked carbon
of 2 {emperature compes
MATY referencs source.
Progran

Controiled

External
Hesigtancs

Facilities are provided it

naily prograz mmed for m&:i w mmm gs]!
..m-nm sattings, or poth. For external
ning, the internsl voltare selting
moved from circuil, and a suifable external
istance substifuled. For exs
ming, a suitable external resistance 18 comnected?
with the internal currvent oy R1,1
“ - the unlf B0 0

O T

3*54?2;,2 IE;E%
7%

permiiting 11 :
value ler . than that defined by the front panel conirol,
which 18 used to set the upper Umil of the programme.
Yoltasge Controls:

Halther than use zn exiernal resisior Lo programinse the
unit voliage or current levels il i8 possibls towse voil-
gignals on the appropriate pairs of rear connection sirip
terminals. Veoliage programming may be effented by
the applicationof a vollage controlsignal egual (0 the de-
sired oubpul, Mote thata sultable shunt conduciance must
be presentinthe contyrol source toabsorh bma from the
cower vnil, Durrent Programming refulres a veiiage



secongary Series Control ments of 10, 1, or 0.1 cutput volts. Load variations
The {unciion of the secondary series conirolis to maintain 4o nofl cause the cuipul vollage o depart from the sel
a constant voltage drop across the primary regulator in- level Because the current signal developed across the
gependent of oulput conditions. 16 regulales the average mrr@m sampling chain supplies a correciing drive o
current {lowing into the reservoir capacitance Cg, 80 the series element VT1 via a voliage comparaltor bulfer
that the voliage at the regervoir terminais is maintained amplifier. €0 long as the load current doesg not reach
atthe sum of the output voliage, plusa constant 10volitg, the limiting value sel by the oulout current limit selec-
idropped acroes the primary series element VT1 and tor B1, the unit will operate in the constant voltage

‘ ing resistor R}L}u ‘The secondary series mode under the conirol of the voitage comparator ampii-
element takes the form of a silicon controlled reclifier fier, ithe current comparalor exerting no influence.
LU, the firing angle of Whi{"ﬁ ig controlied by 2 mains

4

,,.? ) % s # i
synehronised blocking oscillator triggered by the output  Lonstant Current Mode

]
= o

by

?
from the secondary comparaior amoplifier. If the icad current rises to the set lir ﬂﬂﬁ% value, the
Primary Series Control . potential ﬂ@?@}@@mﬁ ATY0 urrent sensing mﬁi%w
%5
‘:

8% the ¢

The ;?Eiﬂ'ﬁﬁ.?{*f" tement governs the cuiput vollage and tance R1 will increase to 1.5

rrent in accorgance mﬁ;,& commeands set-up on the tne curreni comparator ampl
I

This will bring in
fier. which takes over
parator. The load current
ey
iz

......

2.

operator's voltage and current controls R2 and B1. control from the veltage com

lﬂ'r} T

T sel Hmiting value undey

B8 primary series 3"}51&2?{}1 element ig driven by a volt- Will now be held constant at t
s OO tor amplifier when the unit as 2 whole is the confrol of the current comparator amplifier. The

operating in the constant voliage mode, or by a current 108d current meter M1 is connected as a 1.5V voitmeier
comparaior amplifier when operating in the constant Beross the sensin %f resistors, registering full-scale de-
current mods, flection when the vollape developed geross Bl reachses
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wetions, viz, ranges of the output current limit selector, the meter will
cpigter [ull-gseale deflection when the load current rises
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series eiement conne ference vollage provided by a zener diode, simulta-
This series element consisis of a power transistor VI1 neously applying compensation for variations of mains
griven on its base by a wmwm gignal from the ampli- :aa‘;g,m%, ‘wémg@g ﬁ% Emw degres of stapility is achisved by
fier, appropriate to the operational mode {constant : G

Az FAnei; in comunction
ith ¢ M%wi;a :‘:ﬁ.ms;m resistors, and by the employment

| _ of 4 temperature compensated zener dicae a8 the pri-
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Voltage Setting Chain

The voltage seiting chain is con

nected in series with
] {:‘1 the 18,0 volts re-
s ghown

s R ;? _HE&

+WE RAIL T
0
!
YOLTAGE
SETTIMG
RESISTAMOE
CuTPUT
YL TADE
CURRENT
SEMSIHG
HESISTANLCE
~¥F RALL . j
ol 4 A,
%y ~
Wﬂ__,;r;dﬂ"'"‘r
T DL TAGE Ly ”
%“wmﬁwwv " mone REFERENCE
” 4 SUBPLY
& Rid HEPL
§ P00
ﬁ

g {hain.

in the voltage seiting chain
iz d % ermined by the ; mi fing of the QUTPUT VOLTAGE
ital selectors 8¥F, 50, and 5H, which introduce re-
E;m 1ce at the rate of 2@@ chrns per output volt, In
constant voltage operation bmé flows in the chain
under equilibrivm conditions. Thus 5F which intro-
tuces 2000 ochms resistors, provides 10 volts output
increments. Similarly, SG and SH which introduce
200 and 20 ohms resistors respeciively, efiect 1 and
0.1 volt increments. The 20 ohm analogue veliage
control RV3E provides a continuocusly variable output
gver the range 0-100mV. This oulput is additive to
that set by the digital selectors. When fhe unif is
operating in the constant voliage mode a {ixed rele-
rence current of Sma is drawn from the posiiive oul-
out rail. This current passes through the voliage
setting chain, resistors B35 and HA6, thence through
the reference supply and %}g& 'k into the mﬁ%‘fz?e rail |
via the current senging resistance sslected by 85 and/
or #L. In this condition i’h@ i:z:}gj 0ok Hiﬁﬁ ﬁ A Wma.ﬁ.
earih me and the junction of resistors R45 and B46

mount of resigtanc

{point A} is held at g steady polential “"t -1.5 volts with
respect 1o common rail. I now the ciroull conaitions

are moditied i;; n demand for higher oculpul voliage,
i.e. the resistance of the vollage 8¢ .
: onseguent momentiary gecre

EnLe Cury m will cause point A to move negatively
with respect to common rail. This signal is applied {o
the voltage comparator amplifier which causes {ne
srimary series slament o pase morse current, Inls
extra current charging up the outpul capaciior towards
AL Wil Tio i@ii%%f {aﬁg/:w&ﬁh*‘ﬁ g *’_'.'Z?'{iélgﬁsww 4y i %’i}éi-ﬁ and bhe
yperation to restore the difference back o 10V. As

soon as the output voltage reaches tne demanded level
the voliage chaln current will return to its reference
level of omA, returning point A {o ifs equilibrium po-
tential of 1.0 volis, and thereby removing the exira
drive {from the primary series element. A similar
course of action would be initiated if the circuit condi-
tions were modified as a resulf of an increase in
ioading causing the culpul vollage and hence the re-
ference current 1o decrease, bul in this cage the drive
10 the comparator amplilier, will be provided mainly
oy the currenl compensaiion signal.

NOTE
On early versions of the unit, fhe analogue voltage ¢on-
trel has a value of 2000 ohms {0 provide a coverage
of 0-10 volts, subject to maximum outpul voltage
timtation. Associated with this control are two
ganged switches 9C1 and SCZ, and a neon indicator
lamp ILP3. When RV3 is turned clockwise from the
CAL. position, the ganged switch 5C1 closes to short
cireuit resistor B33 {2000 ohms) to ensure that the
outpul voltage demanded irom the unit will remain
within 18 maximum rating. A second pole of the swileh
J{%"‘““z} closes to apply the maing potential to the anaiogue
Hage neon indicator lamp ILPY to provide visual
“’*@Jﬁfﬁiﬂg that the digital read-oul displayed by the digl-
tel selection switches 18 invalidaied.

Current Comparastor Amplitisr
The circull is essentizlly the same as thal employed
for the voliage comparator amplifier, comprising “f}f
an input dilferential ﬁmﬁ}iuiﬁi ang & ?L}uﬁﬁ:‘f ﬁi‘ﬁ{*azf
Additionally it includes 3 gating mmmi and a ﬂxww
for the mode indicator relay. The control zgma G-
veioped across the current sensing resisiance is
appliied to one side {(V'T8) of the input differential ampli-
fier. The base of the other slde (VTB) ig held at a
fized reference potential of 1.0 volis with respect o
cornmon rail by the potential divider R13, R14 and
#V2, connecied bebween the zerc and -12.5 volis r
farance yails. BVE is used to gel the oulpul current
limit level. When the unit is operating in the constant
voltage mode, the mﬁwﬁé signal developed 2CTOSS ﬁ“h@
In thig condi ?;;%iw,a' if&ﬁml%tﬁf’ VL i 6 will be mm{mmmg&
and VIO will be cut off, thus the coliector of the lalter
transisfor and the base of the buffer ampiliier VT7 wiil
be at a potential of zero volis. Transistor VT7 is
thereby cul off, fhus {ts collector and the anode of
MEY stand at a potential of approximately -8.3 volts
(determined by the voliage divider B45, MR10, and the
base emiltler junction of VT8, Since %m mm@d@ noten-
tial of MY is prevented {rom going more negalive
thanp -6.3 volis by the zener diode MR12, diode MES is
reverse~piased, and the current mfﬁmf&*‘w s effgc-
tively isclated from the drive current am;ﬁmw which
now operates undey the control of the vollage compara-
tor. I the ﬁ@dﬁii’ﬁg ig increasged to such an extent that
ioad current attaing the set U .L_“%:;,azg ievel, the po-
| geveloped acr g ng resistance and
VTE will reach 1*:; viis .
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to the pase of the geries control element VT1 in such
sense as o oppose the change initiating the action.
Compensation for variation in mains input vollage is
appilied to the pase of VT4 via the potential divider R3
and RY. The unregulated side of the supply is em-
ployed for energising the mode indicator relay RLA/2.

Externgl Voltage Sensing and

Programming Facllities

Certain points associated with the internal voltage set-
ting chain and the interanal current Sensing resigiance
are extenced o a 10-way lerminal strip TSA io permit
the unit o be operated with: -

a; bxiernal voltage sensing,
o} BExternal voltage programming, or
External currvent programming.

.

El

SO e, Ty,

#F
b
Mozt Mg izt

The relative positions of the exiernal ferminals in the
unit circuitry are shown in Fig. 4.3-2.7. The prin-
ciples and methods of operation in these modes are
given in pages 2.4-2.7 and will not be further con-
sidered heve. Terminals 9 and 10 on TSA are asso-
ciated with the parallel working of two or more units.
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Yoltage Setting Cham soon as the output voitage reaches the demanded level,

The voltage setling chain is connecied in series with the voeltage chain current will refurn o iis reference
two fixed resistfors R2E8 HEZE and the -1:2.05 volis re- level of bmA, returning point A 1o its equilibrium po-
ference supply, across ihe o apm terminals as shown tential of -1.5 volts, and thereby removing the extra
n Fig. 4.1, drive from the primary series element. A similar

course of action would pe initiated if the circuit condi-
tions were modified as a resull of an increase in
icading causing the ouipul voliage and hence the re-
ference current to decrease, ul in this case the drive

+YE RALL - to the comparator amplifier, will be provided mainly
: v the current compensation signal,
[ NOTE
Omn earily versions of the unit, the analogue vollage con-
YOLTAGE trol has a value of 2000 ochms o provide a coverage
AR of 0~-10 volts, subject to maximum output voltage
OUTEUT dmitation. Asgsociatea with this conirol are two
oL A ganged switches SC1 and SCZ, and a neon indicator
ek h E.@—a.mg} ILP3. When RVS i8 é:wﬁed clockwise from the
Bl CAL. position, the ganged switch SC1 closes to short
| cirouit rem@%w B33 *’?{}@@ ohms) o ensure that the
CURRENT utpui voliage demanded {rom the unit will remain
ﬁgii%f:iﬁm within 18 maximum rating. A second pole of the switch
~WE RAIL ] N l (8C2) closes 1o apply the mains potential {o the anzalogue
iRy - voltage neon indicator lamyp ILPJI to provide visual
e warning that the digital read-out digplayved by the digi-
e T AGE | tal selection switches is invalidated.
e AMP ?W@ ’ O IO A
e P ﬂi’f?:ﬁﬁﬁgi.ﬁ ,. | ‘ _ Dpe
4 26 SUPHLY Current Comparator Amphfier q |
§ 1200 The circuil is essentially the same as thal employed
,Z for the voliage comparator amplifier, comprising of
g an input differential amplifier and a butfer ampiifier.
Additionally it includes a gating circuit and g driver
for the mode indicator relay. The control signal de-
o veloped Across the current Sensing Wmhﬁ:m% i5
Fig. 4.1 Voliage Setling Chain, applied to one side (VTE) of the input differential ampli-
The amount of resistance in the vollage setting chalp fi%f The base of the olner W@’@ (VTDB) is -*@E at a
ig &@%;ermwe{i by the setting of the OUTPUT VOLTAGE ¢ zed reference potential of ji & volts with resp 2CL Lo
digital seleciors SF, 5G, and SH, which introduce re- common rail by lhe zﬁaﬂ@f"i il divider B13, 5‘{%14 and
sistance at the rate of 200 ohrms per output volt. In RV, connecied befween t ?E}% #ero and - Eé&h & v -ﬁ:ﬁ%ﬁ rE-
ference rails. RV 2 is used to set the cutput current

constant vollage operalion 2mA {lows in the chain
under equilibrium conditicns, Thus 5P which intro-
duces 2000 ohims resistors, provides 10 volis culput
increments. Similarly, 8G and SH which introduce
200 and 20 ohms resistors respectively, effect 1 and
0.1 volt increments. The 20 ochin analogue voltage
control BV provides a continuously variable cutput

limnit level. When the unit is operaling in ‘éw congoant
voltage mode, the control signal developed 53‘%(3‘1“{"}% g the
current sensing resistance will be less than -1.5 volls,
in this condition, fransisior VT will be mﬁdummgj
and VTS will be cut off, thus the collecior of the latier
cransistor and the base of the bulfer ampiifier VT7 will

cver the range 0-100mV. This cutput is additive to pe at a potential of zero volts., Transistor VTV is
that set by the digital selectors. When the unit is thereby cut off, thus its collector and the anode of
operating in the constant voltage mode a fixed refe- MRY stand al a gﬁﬁimﬁ L of approximately -8. 43 volts
rence current of bmd is drawn from the positive oul- \determined by the voltage divider R45, MR10, and the
put rail. This curreni passes through the voltage pase emiltier junc tion of V1 P8). Since the cathode poten-
setting chain, resistors B2b and 826, thence through vial of MRUY is prevente @1 irom golng more negalive
the reference supply and back into the negative rail than -6.9 volts by the zener diode MR12, ﬁi@d@ MRS is
*%fm E:i"%,ﬁ’ current sensing resistance selected by SE and/ reverse- %}m%d and aﬁh@ current comparator is eliec-

. In this condition the top of R25 ig a virtual tively isolated from the drive current AP mfiwy which

ﬁﬁwﬁfi 3@g§~g§~ and the junction of resistors RZ5 and R26 oW f“g;aw:ai"eﬂ under the conirol of the voliage compars-
fmig AY 18 held : g,a, steady potential of -1.5 volts with  1OT. if the loading is increased to such an extent that

respect to common rail, I Q{}w the circuit conditicns the ioad current atiains the set limiting level, the po-
are modified by 2 demand for higher fwwg yoltage, tential developed across the sensing resistance and
i.e. the resistance of é;ira% &f{}im%e sefting chain is in hence the base potential of VT8 will reach -1.5 volis
creased, the consequent momentary decreage in rele- This reduces the current in V71 a‘i‘q and turng on V5
renpce current will cause ;z_ffa@m%, A to move negatively which develiops g negalive signal al s collector,
with respect to common rail, This signal is appiied {0 Thig negative output is applied to the base of the bul-
the vollage comparaior amplifisy which cauges the fer amnlifier V717, which draws more current through
GUIINAPY Series elerpent ko pASS mMOore current, This H4h and thus reduces that through MRID. The coi-
extra current charging up the outpul capacitor lowards iecior potential of VT'7 moves fowards the oommon
the higher voliage. The main reservoir capacitor voll-  rall until diocde MBS becomes forward biased and ra-
age will no longer exceed the oulput by 10 volis and the  duces the available drive to the current amplifier
*ﬂa»':wwf SRy rontrol clrouits will De Droughl 1o YT 14, Bome of the current from RB47 i diverisd
operation to restore the differenve back to 10V, AsS VI and away {rom VT16. The primary series con-
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10ms/cm, across the reservoir capaciiance on the
main asgembiy.

(2} Withthe ouiput voltage setiothe ai}f};}f‘ﬁ}@flﬁiu level as
listed insub-para. 4 Current Check {Page b, 2), the cur-
rent seleciors to maximum, andthe 1 ochmprecision

@*mﬂmfd check thatthe wave-
1UUHz sawlooth, iree {rom jltter,
not greater than b volis,

R

(11
form displayved .‘-i@ A
and of peak-lo-peak amplituds

[, S
st

internal Voliags

(1} Uﬁiiﬁi’ig the mullimeter, check thal the vollags be-
twesn ihe negaiive oulput terminal and the emitter of
“’ifici’"'é_ is within the specified limiis

A 14102, AS 14142 9~ 119, doe

A 411,32 AR 141234 b~ VvV, d.r

This test is not applicable to the A8 14137 and

Units

ﬁ@gmmmm ﬂ&ﬁ jﬂ“ﬂgﬁw Variations
NOTE: | p following describe the
method ﬁwmwﬁ _ffm’* the %%E@{Mﬁﬂ of B3, and nsed only
oe performed i, as sult of damage, that resigior
requires replacement.

" xmr

33
Py
B
ey

f;a?zaim; a,r ﬁ.zm lehm precision load re-
voliage selactors o maxi-
current selector o
AR .

{E} {Lfm‘%m‘—'*f“?; fi'“;?':zfr stepped variabls resisia
¥ test eauinment), zcross the position norma

, P
w&z.a;i oy 13 m;{ the orinted-cireuil board.
fhx" o i oo | ;,_ AT I e e - I A . ST ey e A ales e [ i N,‘
{m} el Jiﬁ‘:‘:i.-iiéiﬁf&Lﬂf}:}% E%@f%ﬁjgﬁ ::ﬂp{:‘ﬁai to 1t ifi%f{“f ant vy
Py e e T A Lo % T Ty 0T O A I E- i
sengitivity to U.0mV/ e, and connect acress ne re-
y e 2T oy £ ™ 3 (R 3wt e g ! E R
terence rall and pin © on the unil grintad-civeult board

bhe

£

{4y Apoly maing voliape Lo
just atepped variable resgistor §
”ﬂwiﬁw*ﬁ;% on the oscilloscope display.
Euw Hﬂ filter mav be employed 1o remove ;

Wy % | e = @t g o oy ard L "‘E
Anif uncer test, and s

T ominimum 2 E’L.i}g}ii: 3

f‘J.-c"'\cr."'J

.«.-aL'“Jr._e

£y g L T - i o »%J-g\ - e B
(o) Connect digiial voltmeler 10 the gutpul lerminsls,
S-S % g B K " }— . E3 - -TE‘ o Eﬁh ﬁ i
via the backing-off cireuit (Fig. B.3) o allow the digi-
PR IR by S 3 ot o et
tal voltmeter to be operated on 2 sulficiently sengitive
N "y
Tl
fgty A "";ww’[ e ?n whing the mains invual hebwaon
VO WLAYUST] YV ADIRC L0 DWIRD L0 IR INDUL DOUWESH
h i e £y
Ea A . e W - s "'Il-,-‘ I - i A ;r*r g"'-' N RS
1 3 /}% R ; - T EEEVE! SR i ;
410 ang 204V (21U of the nominal 240V ), Cosoking
o e ; - sy ey 4 - i i futy z T o Fost e
that the variation in cutput vollage doss not exceed the
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(7} Disconnect stepped variable resistance, and fit a
cracked carbon resistor of equivalent miue on {ne
printed-oircuit board.

{8} Be-check by repetifion of procedure detailed in
sub-para. {6).

tion Against Load Variations

aining the test rig of Fig. .3, and with both
nd voltage controls still %@t 1o maxipmum,
ﬂm‘iﬁ o unil wder test to 240V by adiustment

(4] Connect appropriately valued and rated load re-

M%:f::a*ﬁ’ as iisted hereafter, (o the oulpul terminals of
e t under tesi, via a mmmi brearker. Ensure that
‘oltage drop developed across the load connections
will not be measured by the digital volimeter, by
onnecting the meter directly across the power unit

ﬁmmm terminais.

AR 14102 37 ohms, 1A {3TW)
Ab 141172 25 ohms, ZA (100W)
AS 141%2.2 t0ohms, BA {250W)

S 14138 150 ohms, 500maA (25W)
A 1414.72 TG ohims, 1A (TEW)
AS 1418 125 ohms, 300mA (12W)
(3) Swileh a%*ﬁ- load "on' and Voff” by mezans of the

checking that the
read on the digital
fﬁj@%ﬁ%ﬁiﬁ%ﬁ | e

fﬁmifil breskery

& él
e VO
Ly 7

changes in ihe oul-
volimeter, coes n

7

i
‘B3

&

A&

mmf\u—w

1413, AS 1414,2
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Ripple ang Noise, Constant Voltage

.

Magconnect the digital volimeter and the ioad re-
irom the unit oulput ferminals, and connect the
ii}%{,f“g%ﬁ: across the ouiput srminals.,

rols 8

3 W?%h the upit voltage and curvent conly tiil
input 1o

magimum, sel Variac i ralise mains
ndéﬁé%}?ﬂ

’ﬁ:@&i the ripple (502} and hum {(100Hz) vol-
| cecd ULV p-p, and that the spike and

i

t of the ripple does not exceed dmV

f ) .’; .gl_':‘: 'i“" . L“." i A -i z,u.- ag g, PLIVIS H a -".. y - .\ LISTIv ", - . 2 3 o 5
(45 el the unll voltage sSeleciorg lor Zero oulpul.

CCheck that the f:ijg@gj?iﬁ { S0Hz) and hum (100Hz) vol-
3000V p-p, and that the spike and
mﬂ% does not exceed 2mV

6 Hebturn onit voltage selecltors to maximum, and
conneet the appronriale load resis i, hmw{ﬁ; wncer

V &f iation, above

GRYA. 1% against
aornss the arndt oubnat iﬁ?mm%i in parallel %ﬂiﬁfﬁ the
OsCiLIosCOne.
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noise component of the ripple doss not exceed ZmV
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Ripple and Noise, Constant Current

{1} Comnnect the 1 chm, 20W precision load resistor
across the ynit output ‘i@?mm:&! in paraliel with the
oseilloscope. The unit voliage amﬁ current controls
remzin in the maximum Se8itings.

(2) Check that the ripple {50Hz) and hum (100Hz) vol-
tages do not exceed 500,V p-p, and that the spike and
noise component of the ripple voliage does not exceed
cemV p-p.

Soak Test
This test when periormed at time of factory tes

principally to age the voltage and current selectors

and eliminate initizl dyift, 7t should not therefore need

to be carried out by the operator, uniless the unit has
undergone an exiensive repalr programme.

{1} Bet the power supply unif digital voltage and
LIMTT OUTPUT CURRBRENT seleciors o maximum,
and short circuit the oulput ferminals.

(23} Insert unit in 50°C oven.

(3 Apply mains ionput to upnit under test vig "Variac”
set to give an output of 240V,

{4y Operate unit for not less than 4 hours in these
circumstances, maintaining the oven temperature
within 1°C of a@@ﬂ

(5% Remove unit from oven, set POWER swilch fo
"offt’ and allow 30 minutes for cooling to ambient
temperature.

(6) Finally vepeat procedures detailed in Insulation
Test and Connecting-up and Switching-on. {Page 5. 4).

igital Voltage Calibration

} With the digital volimeter connecied across ihe

ower unit outpuf terminals, set the digital vollage

E ctors to O - O - 0. If necessary, adjust variable
sistor BV3, mounted on the printed-circuit board,
or a digital voltmeter reading of 0,000V £imY .

mEie
re

Feere,

(2} Set digital wﬁ;m% gselectors to 0 - § - 8 (8.8V),

and if necessary, adiust polentiometer BVE, mmﬂmﬁd
on the printed-ciy fmﬁ“ board, for a digital vollmeter

reading of 09, 900V +1mV.

{3} Beturn dig
succesgively advance to 0~ 0« 11
£

.M';ﬂ'\

through to 0 - O - 3,

2t each of the nine steps noting the unit cutput vollage,
28 v gs;; Mé&wd on the digital volimeter, againsl the set
a1

Vﬁm@ ‘“‘.’ihm m}&% w%,wi m??ﬁ.w ﬁ%mdﬂ:ﬁ e
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/
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mend m;j with the :'E% %: voltage selectors setl {o
e’ ; - £ ]
O~ 1 - 0 and proceeding ©

f i Loy b £y g g g lad dn aune-nnTs 5'3\; say iy
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rital voltage selsctors to 0 - U - U, thence

Anaiogue Yoltage Calibration

MNOTE

The procedure detailed in sub-paras. (1) - (3
following is applicable only to later {. 2) models of the
units.

(1) Set digital voltage selectors 10 0 - 0 - 0.

(2) Set unit output, as registered on the digital voli-
meter, 1o 0.0000V 2 1 mV by adjustment of analogue
yoltage control. 1f necessary, slacken conirol knob
on spindle, and sel the line engraved on the knob skirt
opposite the CAL. legend engraved on the panel, taxing
care not to 2iter the orientation of the knob spindle.
Tighten knob oo conirol spindle.

{3y Set analogue voliage control successively to listed
positions, checking that the reading on the digital volt-

meter is in each case within the specified limils.
CONTROL EETTING LIMITE
S0mY 4G - 50mY
100mY 00 - 110mV

NOTE

The following procedure is applicable only to early
models, which are provided with an additive 10V out-~
put in place of the 100mV additive output provided on
the later {.2) models.

(1} Bet digital voliage selectors to U - 0 ~ U,

| urn anzlogue voltage conirol in clockwise direc-
don oif %1@ CAL. position, ang check that the asso-
a:-fa.m; g indicator lamyp lights.

(3} Set unif cutput, as registered on the digital volt-

' sy, bt O, 0000V +1mV by adiustment of analogue
yoltage control. If necessary, slacken control knoh
on spindle, and set the line engraved on the knob skirt
fsgjg;m;@"ﬁ the TAL . lepend engraved on the pansel, taking
care nol %.a;s alter the orientdtion of the knob sypindle.

Tighten knob on control spindle.
{4} Bet analogus voltage control successively o the
listed positions, checkin ng; ﬁtﬁa’:: the reading on the digi-
tal voltmeter i8 in each ¢ within the gpecilied limits.
CONTROL SETTING Mm’iﬁ”
oY 4.0 - 6.0V
10V {Mi} - 11.0V

e conirel to the CAL. position,
cisted indicator amp iﬁ £

F -5;: s
—, i e b o 4 - oy Ty e g o g
{2} Set digiial voliage seleclors 10 10 iU
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be within +1% or 1mV, whichever is the greater, of
the selected value in each case.

NOTE

‘The digital volimeler reading is identical with the load
current, since a2 10 resisiance is employed for the
toad. "

{4) Repeatl procedure detailed in sub-para. (3) for
each position of the "wA" LIMIT OUTPUT CURRENT
selector, with the "A" gelector set to the V0" position.

NOTE

Cn early models, the stepped "mA"Y LIMIT OUTPUT
CURRENT selector is replaced by a continuously
variable analogue current control. The calibration
procedure for this control is given in the following
paragraph.

(8) If necessary, readjust RVZ, mounted on the
printed-cireuit board, to equalise maximum positive
ang negative deviations from the nominai.

Analogue Current Calibration

NOTE

This procedure is applicable only to early models of
the power unit which have a continuously variable
"maA" LIMIT OUTPUT CURRIENT control in place of
the stepped selecior {itted on later models.

(1) Set VA" LIMIT OUTPUT CURRENT selsctor o the

HOY position.

(2} Tura analogue "mA" LIMIT OUTPUT CURRENT
control fully clockwise,

(3) If necessary, slacken control kaob on spindle, and
setl the line engraved on the knob skir: opposite the
TIOUT engraved on the panel., Tighten knob on contro:
spindie.

{4) Set the "mA” LIMIT QUTPUT CURRENT control

succsssively to the listed positions, checking that the
reading on the digital volimetey is in each case within
the specified limiis.

CONTROL SETTING LIMITTS
16 mA B.5 - 10,5 mA
50 mb 495 - B2.8 mb
100 mA g5 = 105 ma
WNOTE

Lhe digital volimeter reading is identical with the lpag

current, since a 10 resistance is employed for the load,.

Ghutput Impedance

(1) Conneetl ging-wave oscillator oculpul to input of h.{
power amplifier (tem 14 of test equipment), and con-
nect the outpd of the power amplifier to the culpul
terminals of the power unit under test. Connect oscil-
ioscope across power amplifier 1 onm resistor. fn-
sure that the test rig ig earthed @.ﬂ' one point oniy.

(2) Set oscilloscope ¥V sensitivity to BOC mV/cm, and
sweep velocity to 10 msec/cm.

{(3) Set power unit Lo deliver 10V, with 2 current
limit as listed:

ABI410.2 AE 1414.% i

E‘%i% i%é“ﬁa & Ezﬁz

AR 1412, 7 SA

A5 1413 S500mA

AR 1410 A0 A

{4) On the power amplifier, adiust the 100 ohm potentio-
meter for hali-scale deflection on the power unif meter.

() Adiust oscillator oculputf for 1V p-p signal on the
oscilloscope,

(68) Disconnect oscilloscope from across the 1ohm re-
sistor, and apply instead across the power unit oul-
put terminals.

(7} Bet sine-wave oscillator freguency to 100kHz, and
check that the signal amplitude a8 measured on the

oscilloscope is not greater than 100mV p-p.

(8) Sweep sine-wave osciliator freguency between

26Hz and 100kHz. checking that the response 18 smooth
and free from resonances, and that the signal amplitude,
slowlv increasses as the frequency is raised. |

(8) Sweep sine-wave oscillator freguency beiween
100kHz and B00kHz, checking that the response i8
smooth and free from resonances, and that the signal
amplitude, as measured on the %@1&%{;@@@ at B00kHzZ,
does not exceed 500mY p-p

Fulse Hesponse

{1} Disconnect the sine-wave oscillator from the test
rig usedinthe previous test, and substitute inits place
the square-wave generaior {1%@5@};@8} of test equipment).

(2) Connect oscilloscope across the power amplifier
1 ohm resistor, and sel the Y sensitivity to @@m‘@'/ Cro,
and sweep V@iﬁmw to 100usec. /ocm. |

(3} Set square-wave generator oulput level for 1V
peak-to-peak across the 1 ohm resistor, witha p.r.f.
of 1kHz.

(4) Connect oscillogcope across power unit output
terminals, and check that the gignal amplitude does
notl exceed 180mV p-p.

{5} Bweep the square-wave generator frequency up to
oU0kHz, checking that no parasitic oscillation is
present.

External Voltage Programming
(1) Switch off unit under test,

(Z2) At the rear panel terminal strip TSA, remove
iink {from beiween terminals 1 and 2,

(3} Connsct external vollage programming resistor,
value 40890 chms ﬂ%? vetween terminals 2 and 4.

(¢) Bwitch on unit inder test.

(5} Connect the digital voltmeter across the rear out-
pul terminals {3 %’«au‘% and 6{-) on TSA)}, and &ﬁﬁ@f*k that
the oulput is within 0.4V of 20V.

cxternal Voltage Sensing and Protection

(1) Retlzining the TSA terminalsirip connections mads
in the previous iesi repeai the lest procedure des-
wﬁ}@ﬂ m m@ g;m . H@gﬁmmﬂ against Load YVariations,
the 1o &é‘i res istor and digilnl vollmetsr
g



(3} Disconnect backing-off power supply unit, and
apply digital volimeler directly across terminals 4 and
5.

(4} Check that the digital volimeter reading is not
oreater than 12 volls.

Reverse Voltage Protection

{1} Switeh off both test and auxiliary power uniis.

voltmeter, and both the re-

{2) Dhisconnect digital
* in TEA.

gigtors from terminal sir

(3} Connect output terminals of auxiliary power supply
unit to the oulput terminals of the unil uwnder lasi,
positive Lo negriive.

(4Y Bet "A' and "maA" QUTPUT CURRENT seleciors
f:.:aﬁ test unit to minimum vaive and CAL positions
regpectively.

(5) Bet output voltage of auxiliary power supply mnit 10
10.0V, and the current lmil conlrol o maximumm.

(6} Connect digital voltmeter across oculput terminals

of test unit.

7y Switch-on both power supply unils, and check that
the reading on the digital volimeter does nol exceed
-1, 0V,

External Current Programming
{1} Switch off unit under test.

{2} At terminal strip TSA,
teryminals 7 and 8.

remove link from between

iary power supply
positive to 8, and

(3% Connect output terminals of auxilia
unit between TSA ferminals 7 and 8,
negative 1o 7,

{4y Counneci precision resgistor of appropriate value
across the output terminals of the unit under test, iu
paralial wzi‘@a ‘é:he gigital vollmeler.

A4S 1410.2, AS 1411.2, AS 1413, 4 5.,

A 1414.2, AS 1410

A% 14122 0.1 ohm

ry power supply unit o deliver an

(7P CURBENT gselecior of undt

LT

6y Set AT LIMIT {30 A
ﬁ.ﬂ;'ﬁ% "mAl selector o CTAL.

under test to E.E”é.é..ﬁé.ﬁﬁ%ﬁ.ﬁi}

{5

(7Y Switch on both auxiliary and test units.

E’% Check thal mmﬂmg on the digital voltmeter lies
within the appropriate Hmits

AS 141G.2 AB 1414.%2 200mV £20mV

AS 14112 400mY +40mV

Al 1412, 2, AS 1413 100mV +10mV

AR 1416 S0mY #310mvV

(49 Change vollage of auxiliary power supoly wnit o

J.d4V, and check that the reading on the digital volt-

meter now lies within the following appropriate limits

AR 14310, 2 AL 1414.2 B0mY =40mVY

AR 1411, 2 1.6V = 40mY

At 14122, AR 1418 400mV + 10mV

A8 415 240mY = 10mV

s

nary investigation. As ap added precaution, the

Fauli-Finding Procedurs

Widespread depariures from the normal operating
conditions will be present in allzedtions of a gefective
power supply unit. The presence of abnormal voltages
and currents at any particular circuil point may not
thereiore De due to a local failure, oul merely the re-
fieclion of a3 gefec! in another section of the unit, It
thusg becomes essential to discriminate between in-
duced maliunctions as distinct from the prime source
of defect. The distinclion may not always be readily
pnpparent ag 3 result of the interdependence of the
various parte of the feedback loop. The semiconcucior
active devices usuaily exhibit short-circuit or opsn~
circuit fault conditions rather than partial failure. In
the case of & shori-circuit the input and output vol-
tages will be identical whereas with an open-circuil
they will be dilferent and unaffected by variations in
the control sipnal. Transistors operating in the control
ioop are likely to be either salurated or cut-off when
working under faull conditions. For instant, a shori-
circuiled device might have the base/emitter junction
reverse piased, bul still have current {lowing in the
%mﬁ%rg’mﬁ%mw nath. In the other exireme, an open-
circuitea device would have apparent forward bias,

Dul pass no current. Beiore commencing 2 systematic
examinaltion of the unit, it should be visually inspected,
for sbvious damage dﬁ’]ﬂ.ij idose connections, with paril-
cuiar respect 10 the internal connection of the powsr
lines fo the unit outpul ferminals. The circuil sections
should then be investigated in the following order.

1y -12.5Y Heference Supply.

21 SCR Firing Control Circuit.

3) Transient Regulator (AS 1411 and AS 1412 only}.
4} Beries Regulator.

D) Voltage Comparator Amplifier,

& Current Comparator Amplifier.

The T@*’"*E?E”f‘i‘?ﬁﬂ?}ﬁﬁﬂ nyocedure ineach case 18 1o moni-
tor the inpul command and reference signals, oulpul
response, mmga}ﬂ% sensing, and fi'ﬂﬁi‘iy the fesdback
ampiification. In order (0 minimise sympathetlic
failure of further components il is é@mmmﬁ% Lo apply
the mains iopul te the unit vig a "Variac”, to enable
the supply 1o be reduced (o 2 low level for the prelimi-
ain
secondary of the unit transformer should be open-
circuitetd when checking the -12.5V reference supply
and the SCR firing control circuit.

Lomponents AtTecting Calibration

Virtually all components conlained in the power unit
have some bearing on the accuracy of the output vol-
tage and current calibration. It is therefore recom-
mended, thal afier the replacement of any component,
the calibration of the unit be chacked against a
suitaoie external standard. If 3 degradation of accu-
racy is reveaied, the performance of the unit can be
returned fo specification by carrying-out the appro-
priate parts of the Sefting-Up and Test Procedure. He-
ciacement components, if not identical with those
gg}@ﬁm@iﬁ At the components list, must be of equivalent
speciiication.

&
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COMPONENT PARTS LIST RV1 250 sWo 109 110026041
Abbreviations RV3 20 3 2% 110031390
Component VT INB055 RCA 300552340
W Registor Composition Insulated VT2 ZN305HE HCA J00552340
Grade 1 VTE 23054 RCA 300551800
b4 Hesistor Wire Wound Vitreous YT 2N3053 HOA JO0551800
i Electrelytic
Po. Polyester M1
e, Ceramic Eo 40110 RTA J00522150
MR B
MR 15131 Texas 300520860
COMPONENT PARTS LIST MELE 40109 8T 300522040
for MRS OMZZ43 Mullard 00520170
AS1411.2 Power Supply Unit MRLE 25/10AF  87C 300522660
Main Chassis TL1 Terminal Assy Black 350000540
TL2 Terminal Assy Hed 350005630
Cet. Solartron TSA Barvier Strip 10 Way 355610020
Rel. General Description Part No. 58 Barrvier sirip § Way 355603070
| T Transformer SU1070040
R2 W 100 W 5% 170521000 RLA Relay 1250 ohms 300850550
B3 W 100 W 5% 170521000 FE1 Fuse 24 360105100
R7 W 510 TW 5% 170525100 S 2 Fuse 24 360101100
e W 510 TW 5% 170525100 M1 Meter 514100044
RS W 10 W 5% 170511000 ILP1 Lamp 29L 300720170
R1l ¥ g EOW  10% 160200043 ILPY Lamp 290 300720170
R1Z ¥ 5 50w 10% 1602000453
Rig W 430 oW 1% 170424300
B 20
EG W 7.5 W 19, 170707500 COMPONENT PARTS LIST
R20 tor
192 AB1411. 2 Power Supply Unit
Lo W 2000 W 1% 170432001
R34 Printed Ciregit Board
37
EG W 200 2 1%, 170422001 et Solartron
45 Hel. General Desceription Part No.
R 46
o W 50 i A 170412001 Fi ¥ 2700 2.8W 59 173432701
R 54 "2 b 330 2.8W 5% 173423301
RES W 180k Loy 5, 170851800 R3 W 27k =W 5% 170542700
R58 W 180k 2W 59 170551800 R4 W 2200 W 1% 170482200
RE8 Y 1000 30w 5% 160200039 a5 W 2200 W 1% 170432200
B4 W 1 p by 50, 170511000 R W 2200 W 1% 170432300
2 1000 30W 5% 160200039 R7T W 10 W 1% 170411000
R 66 RE W 5100 W 5% 170535100
(o W 75 vy 1 TOT1TE00 j28¢ W 5100 W 5% 170535100
175 R1G W 2900 W 5% 170532700
"8 W BEO Ly 5 170826800 R11 W 1500 W 1% 170431500
w77 W 19 Ly 59, 170611000 ®RiZ2 W 150 TW 1% 170421500
RIZ W 300 W 1% 170423000
1 Ce 0.1 200V -20 Rl4 W 1800 3V 19 170431800
+80%  20R4B0017 R15 W 1000 W 5% 1705310060
9 T 3550 T =30 HiB VW 100 W 5% 170635100
PIO0% 208800079 Ri7 W 3260 W 5% 170538200
9 m 3500 70V 20 RIS W 100 W 5% 170621000
L1009 208600079 RZ0 W 100 W 1% 170421000 -
C5 To Spec B14120052 ®2I W 300 1% 170423000
6 T'o Spec B1412005% "ZZ W 1800 TW 1% 170431800
oy To Spec R14120052 R23 W 5100 W 5% 1705835100
5 o 5 3 S50V 109 ZORZ000625 RZ4 W 1000 W 5% 170531000
C9 Ce 1500p 750V 20% 208400095 R25 W 300 W 1% 170423000
010 To Spec B14120067 R26 W 2200 Iy 19 170432200
Ci1 Po 470p 25V 2i¢ 21012470( RIT W 18k Ly 5, 170541800

SVPR/1411,2 - Lomponents List Page 1,
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