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GUILLLINE IHSTRUMENTS LIHITED

SCUECS

TYPE S770A

ray be varied from zero tc the value which wil

T —

b
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produne 2

Curpent from this source flews in the loor consisting of the

resister, the meter, the lcad and a light sensitive

netions s & light actuated vapriable resistor. the voltag
the € dial resistor is arranged to oe approximately 1018
qes within the range of the instrument. This woltage is

= detected by the galvanometer G

Light from the galvapcmeter mirror

=l

loop. A continuous correction to the current value is
ance of changes in line voltage and load resistance.

P.l

produce

ximately 28 veoltc at the load terminals at the selected current value.

current ard ioad resistznecs produce a voltage greatsr tha

uit begins to conduct., A change of setting of the siw
dials to mroduce a greater curvent will then opreduce no changs

-

- the meter reading because the addirional current is flowing in the Ly-pas

lo=A4 veltage in excesz of 36V will result in a reduction of curren

a. rectified and smoothed to give a d.c. supply at approxi-

cppocition to an interral sa+turated standard cell and any

. An exterral cell may be

g on the amount of illurination received, cootrol
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by the mztcr although the total current remains unchanged.

£

The povier supply unit consists of

the 112/38 and 110/12 velt trans ormers together with rectifiers and smoothing
capacitors whick ars located in -he small expanded metal case. The contrcl
resistors, the reference cell ard the galvanometer are located in the Currant

The six dials marked xi0,

variable detcctor resistor shown in the diagram as Ry.

variable vericston 2,
>4
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Source panel fir

shert circuit. Rotation
the canter 'ofFf' sosition
cell.
Heter
The milli-ammster indicat
current value is cbtained

resistance value selecte

+

xl, xC.1, x0.01, Fire 1 and Fine 2 constitute the

The samec knobs actuate

i the

mitter of the 2N1488 transistor.

loccatad in the oven and is cennected intc the
W pole SC switch.” If an external celil in an external

the internal cell, connection should he made to

correct polarity, the lecads being connected at the
aveid accidental

of the SC switch from the INT to EXT position through
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he external cell in place of the internal

current to 2%, ‘tors precise selection of a
-?om the measured standard cell value and the

on the six dial variable resistor which is accurate

to better than 10.1%. (See Section €, page 5)



Pilot Lights

The heater lamp switches on and off with the oven heater and the glass thermo-
meter indicates the oven temperature. The heater is controlled by the HEATER
toggle switch. The lamp marked OVERLOAD is illuminated by the back contact of
the overload relay and indicates that the current is not being controlled.
Filter

The toggle switch marked FILTER switches a 22uF capacitor across the load
terminals to eliminate any trace of 60 or 120 cycle which may be present. The
use of this capacitor slows down the %ime of response to a change of load
recsistance which, in the absence of the capacitor is instantaneous.

The fuse immediately below the meter is connected in series with the load
current and is ratadat 125mA. The fuse in the 110V line is located in the
separate power supply unit and is rated at 0.5 amp.

Zero Control

The control on the galvanometer zero is located on the back of the box. When
the Current Source has been set up in its working position the zero control
knob should ke used to bring the galvanometer light spot as seen through the
?

hole in the back of the box centrally onto the phototransistors. A coarse
control on galvanometer zero is provided by the rotatable head of the galvano-
meter but this adjustment is not likely to be required. The central cap on the -
galvanometer suspensicn tube can be rotated to position the light spot after th

knurled clamping nut has been loosened.

Current Switch

T O gy O gy S g, T T O e O g TS B g

The rotary switch marked CURRENT has three positions which give off, current on,

-

and lamp on. The center 'off' position is not marked. The three positions are

-
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provided sc that the application of supply voltage to the load circuit and

the gzlivanometer lamp always coccur in the correct

The caturated standard cell wvhich is used as 2 control refarence 13 locatad
riahs h %75 A =2 w3 1 . :
within the covan. A current of 1C nicroamp in the ceontrel galvanomater coll

require corr=ction currants in the standard cell and galvanomstar of a few
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milli-microamps and the charactseristics of the cell used are such thet this

r hours without a significant change in termina
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than one hour
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Although the operating oven temperaturs is reached in

may take ~3v~-rzl hours for the standard cell to reach the same temperature and

to stakilizs. It may be expected

in 1 npm of its final voltage within 36 hours from cold but after shi

ment involving mechaniczl shock the cell voltage may drift by 5 te 10 pom over

If the Constant Current fource is locatsd in 2 room which has temperature
semtrol to -1iFC It mav be found preferable to lezve the oven switched of

if room tomneraturs variaticns are wide the standzard czll and the detactor

[

at constant temperzaicre by use of the oven heater.

resistors should e beld
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circuit=d for
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» as indicated by tha

The load terminals M3y alsc be cpen circuited without damage to any components

inciuding the galvancreter and standard cell. When the voltage across the load




ouwrrent whiich fiows in the icad
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34 volts the

~rower imput piug on the back of the case.,

6 dial detector resistor

total curvent iz s

so that the minimu

lecad current

zlectad curraent
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voltage reaches

further

is 121.1 ohms.
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should be placed on a firm level surface not subject to heavy vibration and
within reach of the coerator.

n the galvarometer damping fluid

[=H

After shipment, to ensure that no air bubkles
have been trapped behind the galvanometer lens, turn the complets instrument

through <0° ontc its left side (the side adjacent to the panel meter) and then

To Ering the instrumert intc service, follow the steps listed bclow.
a) Connect the six way plug to the jack in the back of the Current Scurce and

tighten the retaining nut with the flexible ground lead connected to the

B

plug casing. Plug the line cord into a 110 volt 60c/s outlet.

o
w
\ ‘.)

) Turn th suvitch to the EXT position for the preliminary tests.

c) Copnect the load to the load terminals in the recuired polarity, or a

s

00 ohm carbon resistor or a decade resistance box with the dials set to

—

100 chms,

d) Turn the CURRZINT switch through two steps to the fully clockwise position.
In the caonter position the meter should show a deflection due to a current
flowing in ths loadi. In the fully clockwise position the galvanometer lamp
sheuld ke on &5 sezn by light from the ventilation holes in the back of the
box. At the instant that the galvanometcr lamp comes on the OVERLOAD lamp
ghould flash momerntarily. Open the inspection cover in the back of the
instrument arc observe that a bright rectangular galvanometer light spot is
falling centr:lly cn the two phototransistors. If the light spot is bright.

)
but not centrally located on the phototransistors turn the ZERO control knob,

lecated on the back panel, to rotate the galvanometer and bring the light

spot into the correct position., If the light spot is not bright remove the

b

nstrument from its case and adjust the galvanometer lamp as described in

Para. 11.
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e) Turn the CURRENT switch counter clockwise to the OFF position and turn the

£) Turn the CURRINT switch to the Ol position., The OVERLOAD lamp should flash
momentarily and remain out. The sclector dials may now be turned to adjust
the current tc any reguired value within the instrument range

g) To check that the contrel galvanometer is being dcflected by the minimum
amount turn the SC switch to mid position when the Current Source has been

placed in its working location. Note the current and the amount by which

meter deflecticn changes when the 3C switch is turned. If there is a

ot

(@)

roticable change in deflection, turn the galvanometer zeroc control on the

back panel to adjust the current to the controlled value with the SC switch
in the mid position. An offset of 5% in the current when the control cell is

disconnected will result in a lppm offset in the controlled current when the

cell is connected.

It iz assumed thet the oven has been switched on long enough for the internal

temperature.

O
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o
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a) Connsct the 1
b) Turn the CURRENT switch fully clockwise.
¢) Select the recuired current on the six dials noting that this current in

the resistance of the ccnnected locad will not preduce a voltage in excess

d) Turn the 3C switch to the middle, off position, and adjust the galvanometer
zero so that wnen the cell is reconnected by turning the SC switch to INT

there 1s no ncticable change in deflection.
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Operation as the Current Scurce for a D.C. Potentiometer

a) Connect the potentiometer battery terminals to the Constant Current Source

he ground wire on the power plug.

b) Select the approximatel current for the particular potentiometer,

«
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(eg. 20mA). The meter indication will be sufficiently accurate.

c) Connect the standard cell which is to be used for standardization to the
standard cell terminals on the potentiometer and standardize according to the
operatingz instructions for +he potentiometer but using the six dials of the
Current Source in place of the the current control rheostat on the potentiometer.
dote that when the potentiometer is correctly standardized thz current is

immediately constant and that a change in the potentiometer current control

rhecstat dozs not arfect standardization. DC MOT make this test with the
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TER capacitor switch in. The change in load resistance causes a change in

®
[
o

load voltags. This results in a temporary chang y potentiometer current
(but no changs in totzl current) which recovers to the original value with a

time constant determined bv the load resistance and capacitance values.

Check on Currcnt Stability

0 check current stability to parts in a millien it is necessary to compare a

For examsle, approximately 20mA from the Constant Current Source passed through
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roduce a voltage which can be compared with a standard cell
by back to back connecticn. The difference may be measured on a simple Lindeck

potzantiometar Irom which no accuracy is required. A suggested circuit is given

resistor or in the standard cell voltage would be just as effective in changing
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the potenticmeter balance pcint as would be a change in the 20mA current. IF

H

the rasistor has a l0pom temperature coefficient a temperature change of cmne

the standard cell is of the saturated type

a temperature change of 0.02° would similarly produce an unbalance of lppm. For
hest results thevrefore, both of these items should be in ccnstant temperature

OVeElsS.,

Calvanometer lamp

The bracket supporting the galvanometer lamp may be rotated about its central
post or may be moved vertically after the knurled locking nut has been loosened.
The Type 71493, 6.3 volt lamp is operated at appro ximately 5 volts and should
seldom need to be replaced. After replacing the lamp unlock the vertical shaft

with the locking nut and meva the lamp until a bright rectangular image falls

on the phototransistors. ¥hen this has been obtained lock the lamp bracket

securely. Check that the relay operates and releases quickly when the light beam

is momentarily interrupted.

Overload 2=21lzv

The overload relay contact closes the circuit for the control cell and the gal-
vancmeter. It is operated whan the galvanometer light spot is correctly ralli.g
on the photodiode OAP12. If an external control cell should be connected in the
wrong polarity the gelvanemeter will be violently deflected, but immediately the

light spot leaves the phctodiode the relay releases and disconnects the cell and

.

gaelvanometer. Simultaneously the CVERLOAD lamp is illuminated to indicate the

The same conditions apply if the galvanometer lamp should burn out. The contrnl

cell 2nd golvanometer canrot be damaged bacause they are immediately disconnected.

Line Voltare Variaticns

.

Variations of load current of approximately t1ppm may be ewpected for line

T - -y

T T e e -
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variations of %5 veolts. I

The power cazble chields are connected to the mains

Dack

panel and the collzctor of the 2H1

T
i3

to the plug casing and

1
-

surfaces and shculd always be

the line voltage varies widely the effect

+c near zerc by the inclusion of a

Scurce is of the order of

erefcre ba increased from zerc to 1000 ohms
m. Additicnal increases of 1000 ohms will

he load voltage exceeds the Zener

+third wire in the power

of the Ccnstant Current Source the cable shields are

so to the chassis, front

fre

88. The chassis and oven casing function

connected to the 2N1488 collector. If

the load is grournded the flcxible wire on the power plug should be disconnected
from the plug casing. 3imilarly, when using the Constant Current Source to
replace a potentiometsr supply battery it is probable that a ground connection

on thz currecnt supply

1

connection on ths

To reach these

7111l not be permis

interral standard cell voltage was
be checked against an external
twoe terminals which are mounted on an insulating

terminals the chassis must be

sikle and again the flexible

vower plug should be removed.

1.01810 volts.
starndard by connection to:

plate on the back of the

withdrawn from the box.
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This necessitates disconnection of the power plug. If the duration of the
disconnection is to be longer than two or three minutes the chassis should be
withdrawn from the hox completely and the plug reconnected so that the oven

will not cool.
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