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REGULATED LOW VOLTAGE 


POWER SUPPLIESOLTRONIX 
C40-lgpoup 

GENER A L 

The Oltroni x C40.lgroupconsists of well regulated 
D. C . Power Supplies for general lab use. They 
are available as bench models in single, dual and 
tripple units and as a 19" Rack mode I in a dual 
uni t. 

METERS , CONTROLS & TERMINALS 

Each supply is full y mete red i. e. one volt- and 
one amp-mete r for each output. The output volt­
ag e is continuously variable from O to 40 V by a 
Coarse and a fine control, the latter providing an 
output change of approximately 5 mV per degree 
of rotation. 

The current limit controi may be set from 1100/0 
to 10 % of the rated current. Binding posts ar e 
provided on the front panel of all mod e is. All out­
put terminals are isolated from the chassis and 
may be indi vidually connected to the ground ter­
mi na!. In addition the Rack mode! has a connector 
at the rear. R e mote programming and sensing 
are a vailable on the front and at the rear connec­
tor of the Rack mod e !. 

AD]. CURRENT LIMIT - CONSTANT CURRENT 

These units feature a continuously adjustable 
current limit which protects both the loa d and the 
power supply. Wh e n current limiting takes place 
the function i s actually that of a constant current 
source. 

SERIES & PARALLEL OPERATION 

S e veral supplies can be connected in series as 
long as th e m a ximum voltage to the chas sis does 
not exceed 500V D.C. The c urrent limiting feature 
makes paraIl e i connection possible without inter­
nal s w itching, but one of the supplies must always 
remain in the volta ge regulating mode, regardless 
of the c urrent swing . 

REMOTE PROGRAMMING & SENSING 

Th e output v oltage from 2C40-1R can be controlled 
externally byaresistor . The programming con­
stant is 500 ohms per volt. 

2C40-IR perrnits sens ing of load variations at the 
load term i nals, r a th e r than at the Power Supply 
termina ls . This compensates for any regulatio n 
los s whi ch might re sult from IR drops in load 
leads. 

C40-1 0-40V lA Bench type 
2C40 -l 2 X 0-40V lA 11 

" 
" 

3C40-1 3 X 0-40V lA , , 
2C40-1R 2 X 0-40V lA 19" Rack 

INPUT VOLTAGE .. 220 V 50-400 Hz may fluctuate 
between 200 and 240V. 

LINE REGULATION ... 0,03% or 6mV for a 10% line 
voltage variation. 

LOAD REGULATION .. Better than 25 mV fo r no load 
to full load change. 

RIPPLE .. Less than 250 uV r. m. s. 

RECOVERY TIME .. 40 usec. for full load change. 

OUTPUTIMPEDANCE. Les s than 50 mohm up to 10 kHz 
at 200 kHz 0 ,5 ohm . 

LONG TERM 
STABILITY ... .. . . ... . Less than 40 mV pe r 8 hours 

after warm up and at Cons tant 
ambient tempe rature . 

TEMP. COEFFICIENT. approximately 0 , 03% per 0C. 

AMBIENT TEMP . . ... . max. +400 C. 

DIMENSIONS & WEIGHT 

C40 -l 2C 40-1 3C40-1 2C40-IR 

Height 228 mm 228 mm 228 mm 132 mm 
Width 120 mm 234 mm 352 mm 19" 
D e pth 280 mm 280 mm 280 mm 280 mm 
Weight 5 kgs 10 kgs 15 kgs 13 kgs 

OLTRONIX AB - Jämtlandsgatan 125 - Stockholm-Vällingby - Sweden - Phone 08/870330 
OLTRONIX-NEDERLAND N. V. - Vredenburgweg 7 - Hoogezand - Holland - Phone : 05980-2301 
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OPERA TION INSTRUCTIONS 

Controls and terminals. 

ON 	 is the line power switch. When the power is on the pilot light glows. 

o-40 V; FINE. 
Coars e and fine 	voltage controis.

0-60 V ; FINE. 

50-500 mA. 
The 	controi of the current limiting device.O, l-l A. 

- - +. 	 The floating output. Either terminal may be connected to the chassis 

gro und. 

METERS. 	 These read simultaneously output voltage and current. 

VO L TM . l OV o r l4V . (B40-l, B60-l). When pressing the button the voltmeter range is 

lO V or l4V full scale. 

SET CO NSTANT CURRENT :(B40 -l ,B 60 -l) . When pressing the button the supply will be 

shorted with a 5 ohms resistor. 

500mA. lA. The line fus e at the rear of the instrument. 

220 V 50 Hz. The power line socket at the rear of the instrumen t. 

Opera tion. 

1. 	 Using the current limiting device. 

a) Set the output voltage to a bout lOV. 

b) Short the supply w ith a wire and for B type press the SET CONSTANT CURRENT 

pushbutton and set the output current as desired with the current control. 

c) 	 Disconnect the wire and set the output voltage as desired. 

Depending on the load the instrument is maintaining either a constant current or 

a constant voltage. 

2. 	 Connecting two or mor e instruments in parallell. 

The circuit makes it possible to parallell serverai units without internai changes. 

The parallelling of units permits a higher current together with a stable voltage. 

When two units are parallelled one must maintain a constant current and the other 

a eons tant voltage. Therefore 

a) set the output voltage of the "current" unit to slightly higher vo ltage than that of the 

"voltage " unit. 

b) divide the current between the units to about equal in such away that the "vo ltage' I 

unit is set to higher current-limit (or at maximum) than the "current" unit. 

c) if the voltage decreases when the load is connected correct this by increasing the 

current limit of the 'voltage" unit and, if necessary, also of the "current" unit. 
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3. Connecting two or mor e units in series. 

When series connecting two or more units the current limiting controls should 

also be checked. Since the current through th e units w ill be identical a voltage 

drop may take place, if the current limit is set too low. 

CIRCUIT D ESC RIPTION . 

The transformer supplies A . C . voltages to the main and auxiliary supplies. The 

main supply consists of the full wave rectifier Zl, the filter capacitor C4 and the 

series regulator t ransistors 17 - T8. 

The auxiliary supplies consist of the rectifiers Z2, Z3 , Z4 and their filtering ca­

pacitors Cl, C2 and C7 respectively. These supplies provide reference and b ia s 

voltages for the regulating transistors. 

The reference vo lta ge is obtained from Dl and D2. The output voltage is compared 

w ith the refe rence voltage and is set w ith the potentiometers PI and P2 . The tran­

sistors T7 and T8 act as a -se ries resistance and conduct more current when their 

base goes mor e negative with respect to the emitter. The transistor T8 controls 

the current through R1 3 and thus serves the purpose of optimizing the distribution 

of the power losses be twe en th e power dissipating units T7, T8 and R13. The T7 

bas e is controlled by the emitte r followe rs T 6 and TS. The emitter foll owers m 

turn are controlled by the differential amplifier consisting of the transistors Tl 

and T2, which are fed by a near constant current by means of the transistor T 3 

(B models only). The differential amplifier compares the output voltage with the 

r eference by means of the pote nt ial divider R I 9 -Pl-P2. 

The current limlting device consists of the transi stor T4 and the potentiometer 

PS. T4 controls the base of TS but is normally cut off. If the voltage across R2­

P3 exceeds that of PS, T4 will come on and take over the control from T2. Thus 

the current limit is set with the potentiometer P3 and controlled by the transistor 

T4. 

In the B60-l the relay Kl switches the transformer output to a higher step when 

the output volta ge of the supply e x ceeds around 30 Volts. Kl is operated by the 

Smith 's trigger T9-TlO which is set to trigger at the proper voltage by means of 

P4. 

MAINTENAN CE AND SERVIC E . 

Cover removal. 

The cove r is removed by unsc re w ing the two scre w s one at the top and on e at the 

bottom of the instrument and sliding the chassis backwards. 
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Removal and replacement of parts. 

There are no parts which require regular maintenance. The circuit reference 

obtained from the schematic diagram is used to identify the corresponding com­

ponent in the spare parts l ist. Most parts used in the Oltronix'instruments are 

standard parts obtainable from any well equipped parts distributor. Parts are 

also available fron. us at current net prices. 

One exception is the classification of transistors. In the diagrams two designa­

tions are used for each t rans istor, one is the manufacturer standard type desig­

nation and the other is our code indicating the voltage the transistor is supposed 

to withstand and the gain. Lmeans low gain (below 50) and H high gain. For small 

transistors the iollowing colour marking is used: Brown: LZ5, yellow: L50, white: 

L75, red: HZ5, green: H50 , violet: H75. Our code is marked on each transistor 

after its evaluation in our curve tracer and is a guarantee that the transistor will 

function properly. For replacement purposes a transistor with the Inanufacturer 

designation only has about 80% chance to work satisfactorily. 

Service. 

If any trouble should occur, trouble shooting will be easier by following this ser­

vice instruction. A table of characteristic voltages for a normally functioning 

supply and a check list follows. 

The voltages are measured under the following conditions: 

No load: 40 and 60V output (respectively). The current limiting potentiometer 

turned fully clockwis e. 

Full load : 40 and 60V (respectively), maximum rated output current. 

All transistor voltages are measured with respect to the emitter. 

The method used when trouble shooting depends largely on the indication of failure. 

It is usually recommendable to use a variac with ammeter and start with about 

5-10% of normal line voltage. This prevents burning and possible damage inside 

th e instrument. With the low input voltage connected all voltages acros s the filter­

ing capacitors are checked. T here should be a sInall D. C. voltage and the effect 

of the capacitor may be noticed when it is shorted. 

A fter all th e filtered D. C. voltages have been checked the variac is slowly increas­

ed while the line arnmeter is watched for jumps in the current. It is also necessary 

to check now if any component shows abnormal temperatur e . If this is not the case 

the input voltage can be raised to normal. 

Starting with the filter capacitors and the reference voltage all figures in the follow­

ing list may now be checked. There are, of course, thousands of combinations 

which can not be listed here. Too high output voltage can be caused by a short in 

T7 or in T6 and T 5 but also by interruption in TZ, T3 or PI or PZ . Too Iow voltage 

may be caused by interruption in T7, T6 or T 5 or a short in TZ etc. High ripple 

and poor r egulation may be caused by low gain in any of the transistors TI, TZ, 

T5, T 7. H may, of course, also indicate a defective reference vol tage . 
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C40 -05 C40-1 

VOLTAGE LIST 

No load Full load 


Cl 11 V 10 V 


C2 21 V 22,5 V 


C4 69 V 54 V 


D2 6,8 V 6,8 V 


Tl base -O, l V - O, l V 


collec tor -40 V -40,5 V 


T2 base -0,14 V -0,14 V 


collector -40 V -40 V 


T4 base +1,9 V +0,22 V 


collector -40 V -41,5 V 


T5 base -O, l V - O, Il V 


collector -9,3 V -5,7 V 


T6 base -0,15 V -0,2 V 


collector -9,5 V -6 V 


T7 base -O, l V -0,3 V 


collector -27 V -8 V 


T8 base +15,5 V -0,35 V 


collector -l, 3 V -2,3 V 
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Oltron i x t r ansisto r id e n t i f i c a t ion c o d e 

To assure that the trans isto rs in the O lt ronix power supplies have good 
enough data for their ac t ua l appli c a tion, all transistors are tested in a 
Te ktroni x Cur v e T ra c e r before they are mounted in any instrument. 
Certain trans is t ors e. g. power tran s is tors and tr a nsistors for high voltage 
use pass a more comp le te test after which a classification mark is applied. 
This mark is a lette r - number combination on t he power transistors and a 
colour dot on the smaller t r a nsistors. 

The letter indicates high "H" or low "L" current a m plific ation. The 

number show s the maxim um w or king voltage. 


The t e st cond i ti o n s a r e : 

Te s t 	 Power tr ans i s t or s O the r tran s i stor s 
TO-3 and TO- 36 T O - 5 and similar 

Current I =2A I = lmA 

amp lific ation 

c c 

VCE= l OV 	 VC E=IOV 

High if h	 High if h ~50
FE ~50 	 FE 

Low if h < 50 Low if h < 50
EE 	 FE 

T r a nsistor s w ith e xtr e mely high or extr eme ly l o w h 
FE 

are :,~fused. 

Voltage I =400mA 	 I = ImA 
c 	 c 

The c o lour code is: 

Class Colour Class Colour 

L 25 B r own LIOO S i l ver 

H 25 Red HlOO Black 

L50 Yellow Ll25 Silver and b r own 

H50 G re en H1 25 Black and red 

H65 Blue Ll50 Silver and yellow 

L75 W hite Hl50 B l ack and green 

H75 Violet Ll75 Silver and white 


Hl75 	 Blac k and violet 

To get TO-36 power transistors distributed in the voltage and amplification 
classes in away suiting our program, transistox:::, of the types 2N 4 4 2 , 2N 443, 
2NI099 and 2N I lOO are u se d . These transistors come from the same 
production line, b u t are classified by the manufacturer. Because of our 
special requir ements these transistors are reclas sified at the O ltronix 
factory. Trans istors of d iffe re nt types and from different manufacturers 
thus can replace each other if they have identical O ltr onix classification. 



SPA RE PARTS LIST C40-1 

/ -

A bbrevi ations 

Cer. 

E MC 
F 
K 
M 

u 

Cap a cit o rs 

C l 
C2 
C 3 
C 4 
C 5 
C 6 

C8 
C 9 

Fuse 

F l 

B ulb 
I l 

M ete rs 
MTl 
M T 2 

Pote n t iome te r s 
PI 
P2 
P3 
P5 

Re sistor s 

Rl 

R 2 
R3 

R4 
RS 
R7 
R8 
R 9 
RIO 
R H 
R12 
R13 
R14 

RIS 
Rl6 
Rl7 

ceramic P 
-12 

uu or 10 

electrolytic, metal case PT paper tubular 
farad W Wat t 
Kilo or 103 WW wir e wound 

meg or 106 

micro or 10- 6 

250 uF EMC 12V - 2 00/0+ 500/0 F&T 

2000 uF " 25V " Rifa 

2 uF " 70V " II 

2500 uF " 70V " " 
0,01 uF PT 400V ~ 200/0 Rifa 
l uF " 250V ± 100/0 " 
1000 uF EMC 70V - 200/0+ 500/0 " 
250 uF " 6V " F&T 

lA 

8034D lOV O, 2A Philips 

Voltage EW 16 50V Kyorit s u 
Ampere EW 16 lA " 

25 Kohm Type CL43 WW Spec. design C larostat 
l K ohm " WW " " 
20 ohm G CLR 300l!1l C olvern 
5 Kohm P41!4W Carbon + - 200/0 Vitrohm 

100 Kohm 1/3W Carbon ~ 100/0 Beyschlag 
2 ohm 3W WW ~ 50/0 Vitrohm 
390 ohm 1/3W Carbon ±50/0 Beyschlag 
680 ohm 1/3W " " " 
10 Kohm 1/3W " -t 100/0 " 
270 ohm 1/ 3W " " " 
270 ohm 1/3W " " " 
3 3 K ohm 1/3W " " " 
15 0 ohm 1/3W " " " 
1,2 K ohm 1/3W " " " 
51 ohm 1/3W " " " 
37, 5 ohm 
10 K ohm 

40W 
1/2W 

WW 
Carbon 

~50/0 
~ 100/0 

Erie 
B eyschlag 

3 Kohm 2W WW 1:50/0 Vitrohm 

56 Kohm 
5 Kohm 

1/3W 
3W 

Carbon 
WW 

±100/0 

" 
Beyschlag 
Vitrohm 



R 18 l K ohm 1/3W Carbon + _ 10% Beys chl ag 
R19 4 K ohm 2W WW ± 5% Vitrohm 

Switc h 
SI Type 132 Marquardt 

Trans is t or s 

A C Y 17
Tl L75 Mullard, T exas2S302 

A CY 17 
T 2 2S 302 L75 " " 

AC Y 17 
L75T4 2S302 " " 

ACY 19T5 H25 " 

ACY 19T6 L25 " 

RCAT 7 2N 1099 H75 

Mullard, TexasT8 oe 29, TI3029 H50 

,Rectifiers 

Zl 4PCB B Y Z13 200V PIV 6A " 
Z2 B 3 0 C 250 Siemens 
Z3 :030 C 25 O " 

Diode s 
.IntermetallDl ZD12 { Il , 9 ~ 1 2. 3V { 12 , 4- 12 , eV 

D2 ZF 6, 8 6,6-6 ,8V 6.9- 7 . 1V I.' 

D3 IN 4003 200V PIV 750 rnA Motorola 
D4 ZF 6, 8 6,6-6,8V Inte r me tall 
D5 BY Z 13 200V PIV 750 rnA Mulla r d 

Transforme r 

E 1615 2 E 1ab 

http:6.9-7.1V


[.- , I I t • I I I I I , 1 
CDQ:®®®ro®®@) ®®@)~ 

COtITACT UND CCII KGAC 1~~::Jn 
ILINE 0111 L..!!!.- 5 

8 9 10 HJ ~1(4I.7V)
IU~ I ~l 2 ~: (lA) 

,.---- ~ J-®J.®- ---, ...--,-y-<' (5 V ) 40mA (lOOmA) 
---<>9I 

SV (SV) 

I 	 40mA (lOOmA) 
'~I) 

I 	 C4O-05 EL..A8 15446 
~ ~ 	 C40 ELAS 16152lRIO 1"4003 CI 	 l~ 

15011 R12 250~F 	 , 

NT2----;:ii!:~1"----------~-=~--------~t_--61--At_ll~~Fl=2y==J,====~~~=r===r====~~~A) , o 

C40- t~ 
C4 lOOOjlF170V C4 2500jlF/70V

l 	 ~ ~ Fl 500mA Fl lA 
(;6 I ~ 	 P3 400 P3 20AI 	 I ,~ R2 4A A2 211

II 	 I ~ R1J 75Il Rll 37,50 
T7 OC36 L75 T7 2NlO99 H75 

I T5 AS ZI 860 e500 Z1ORl7 	 I 4""0 SYl 13• r.;:"1 ',7kO 	 Ii 25 33114ACYIS I 	 IN400l BUIJOS OS
C4 2W Il oc'" 	 r.., 

I 	 L25 


T6 I 1O-4ovl
ACY19 I CI 

OC 76 ":'lOOQuF 'I' os(7)I 	 T_ V hm 

I B 

II rso:soo mA I 
~P3 ~HA lID 

R2 1 I I I I I I - I l : 
~------~----~------~--+------1---+------~~----4-----+-T-----~---+--~~~+ 

CD I lI 
C2 Ria RI R14 02 RS RI9 I 

~~O~)JF ~ 56 IlA 110 lOKO ZF 10l1li 41(4 I 


KlI IW 12 6,1 el 
Jso'h~ 5 '1 68rJ.'S"Io I 

-----------------~ 
~ ® 	 r-----------.-------------------------~----~----~ 

REGUlATED POWER SUPPlY 9. 10. 63 

TYPE C40-05 0-4QV 500 mA 1JL .k... 

TYPE C40-1 0-40V lA 10004 :1 


