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ABSTRACT OF THE DISCLOSURE 
A very simple circuit in which each constant current 

Source is connected to the load via a silicon controlled rec 
tifier and has its no load voltage limited to a value slightly 
in excess of that existing normally across load. A capacitor 
is connected across each source, so that at the instant of 
changeover the connected source behaves as a constant 
voltage generator which back biasses and extinguishes the 
other silicon controlled rectifier. 
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This invention relates to a no-break changeover cir 
cuit for power supply units and in particular to circuits 
for units supplying a constant current to a load. 
The changeover from a working to a standby power 

supply unit, each of which is to maintain a constant volt 
age across a load, is relatively simple in that the standby 
unit is simply connected in parallel with the working unit 
and the latter is subsequently switched off. Thus during 
the changeover period both units share the load current. 

In the case when the power units have to feed a con 
stant current into the load the above simple solution is not 
practicable as, unless special precautions are taken, insta 
bility will result when two constant current generators are 
connected in parallel and must share the current. 
The precautions which must be taken to avoid instabili 

ty must air at effecting the changeover in the shortest pos 
sible time and to convert during the changeover period 
the characteristic of the unit which is to feed the load 
from a constant current to a constant Voltage type. 

According to the invention there is provided a circuit 
to change over from a first constant current source feed 
ing a load to a second constant current source compris 
ing silicon controlled rectifier switching means connected 
between each source and the load, means connected across 
the output circuit of each source to prevent the voltage to 
exceed a specified value V when the switching means of 
a source is non-conductive wherein the voltage V exceeds 
the voltage V developed across the load by the said con 
stant current, a capacitor connected across each source 
to supply extra current to the load during changeover from 
one source to the other, and means for "closing” either of 
said switching means wherein the “closing” of one switch 
ing means automatically "opens' the second. 
The invention will now be described with reference to 

the accompanying drawings, in which: 
FIG. 1 shows in schematic form an embodiment of a 

circuit according to the invention, and 
FIGS. 2 to 4 are used for the explanation of the in 

vention. 
In FIG. 1 the load which is to be supplied with constant 

direct current I is represented by resistor 1. The two 
sources, one of which is provided as a standby are indi 
cated by 2 and 3. Each of these sources is connected to 
the load via a silicon controlled rectifier (SCR) 4, 5 used 
as electronic switches. Each SCR can be "closed' by ap 
plying to its control electrode a pulse from a generator 
6, 7. A control circuit 8 is provided to initiate a change 
over from one of the sources to the other either manually 
or automatically. 
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2 
Each source has connected across its output terminals a 

Zener diode 9, 10 and a capacitor 11, 12. 
The operation of the changeover circuit will now be 

described by reference to a specific example. 
Assume that the load is to be supplied with a constant 

current I of 50 ma. and that under normal operating con 
ditions this current maintains a voltage V of 570 v. across 
the load. The Zener diodes 9 and 10 are selected to main 
tain across the terminals of each source the voltage V 
which is slightly higher than V, say 600 volts when a 
Source is not supplying current to the load. Thus when 
for example source 2 is switched on by closing switch 13 
current I of 50 ma. will flow into diode 9 and charge 
capacitor 11 to 600 volts. To connect source 2 to the load 
a pulse from generator 6 is applied to the control elec 
trode of silicon controlled rectifier 4 which becomes con 
ductive. Current I will now flow into the load and main 
tain 570 volts across it. The Zener diode 9 will cease to 
conduct, 
To effect a changeover from source 2 to source 3, the 

latter is first switched on by closing switch 14. Capacitor 
12 will charge up to 600 volts. We now have the condi 
tion as depicted in FIG. 2. Rectifier 5 is forward biassed by 
600-570=30 volts but is not yet conducting. When SRC 
5 is triggered manually or automatically by the pulse gen 
erator it will become conducting. Capacitor 12 will start 
discharging via switch 5 through the load, the voltage 
across the latter increasing momentarily to 599 volts. 
SRC 4 is back biassed by the voltage difference 

599-571-28 

volts. This situation is shown in FIG. 3 SRC 4 will become 
non-conducting thereby disconnecting source 2 from the 
load. As capacitor 12 gradually discharges through the 
load its voltage will drop to 570 volts and Zener diode of 
source 3 will cease to conduct. At the same time as a 
result of SRC becoming non-conducting capacitor 11 of 
source 2 will charge to 600 volts. We now have conditions 
as shown in FIG. 4 which is the reverse of that shown in 
FIG. 2. 
From the above description it is apparent that the op 

eration of the changeover circuit depends on the ability of 
each constant current source to provide for a short time a 
current in excess of the rated value. In other words the 
operation depends on the fact that during the switchover 
the standby unit behaves as if it had a constant voltage 
characteristic. This extra current is supplied by the capaci 
tor connected across each of the sources. The value of 
this capacitor must be made just sufficiently large to main 
tain the back biassing potential across the SRC to be 
switched off for at least 20 microseconds, which is the hole 
storage time of the SCR. 
As stated previously the control unit 8 is arranged so 

that the pulse generators 6 and 7 can be actuated manual 
ly or automatically for which purpose the control unit is 
connected to suitable alarm devices associated with each 
source. Thus in the event that the current supplied to the 
load by one of the sources changes by more than a per 
mitted amount the pulse generator of the other source is 
actuated. 

I claim: 
1. A circuit to change over from a first constant cur 

rent source feeding a load to a second constant current 
source comprising silicon controlled rectifier switching 
means connected between each source and the load, means 
connected across the output circuit of each Source to pre 
vent the voltage to exceed a specified value V when the 
switching means of a source is non-conductive wherein 
the voltage V exceeds the voltage V developed across 
the load by the said constant current, a capacitor con 
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nected across each source to supply extra current to the 
load during changeover from one source to the other, 
and means for "closing” either of said switching means 
wherein the "closing' of one switching means automati 
cally "opens' the second. 

2. A circuit as claimed in claim 1 in which the means 
for “closing” a silicon controlled rectifier switching means 
is a pulse generator wherein the momentary increase of 
voltage across the load from value V, to value V when 
one source is connected to the load back biasses the 
"closed' switch of the other source by the amount Vo VI, 
and "opens' it. 

3. A circuit as claimed in claim 2 in which a capacitor 
is connected across the output circuit of each source to 
maintain the voltage of a source after connecting it to the 
load at value V for a time sufficiently long to "open” 
the other switching means. 

4 
4. A circuit as claimed in claim 3 further comprising 

means to detect a fault condition in either source and 
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means to actuate the pulse generator to close the switch 
ing means of the other source. 

References Cited 

UNITED STATES PATENTS 
6/1964 Nichols ------------- 307-80 
12/1967 Ogawa ------------ 307-80 X 

ROBERT K. SCHAEFER, Primary Examiner 
H. J. HOHAUSER, Assistant Examiner 

U.S. C1. X.R. 

3,135,872 
3,360,661 

307-80 


