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(57) Claim

1. A stag© proteati® circuit for equipnent having transmission and 

reception circuits, the equipment being connected to a telephone line hav­

ing an earth wire and a subscriber line canprising first and second wires, 

the protection circuit including a polarity guard having a pair of input 

terminals connected to the subscriber line and a pair of output terminals 

connected to the equipment transmission and reception circuits, wherein, in 

parallel with the transmission and reception circuits there is a surge pro­

tection. device in series with a first diode, the first diode being forward 

biased with respect to the polarity of the polarity guard output, the earth 

wire is connected to the junction of the protection device and the first 

diode· fey a second diode connected to 'pass, surges of a first polarity be­

tween -th© reairdii· wir© <anct the output of’ ‘the polarity guard, the second diode
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and the protection device being shunted ty a third diode, connected to pass 

surges between the earth wire and the polarity guard output of the opposite 

polarity from those surges passed by the second diode, the latter surge 

path t'he ftot diode.
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(54) Title: TELEPHONE PROTECTION CIRCUIT

(57) Abstract Devices to
be protect^-l

A protection circuit for a telephone having a two wire subscriber line (LI, L2) and an earth line (E) comprises a 
single surge protection device (2) connected between a bridge rectifier polarity-guard (DI, D2, D3, D4) which is across the 
subscriber line and the remainder of the telephone circuitry (1, 4) which is connected to the output of the polarity guard. 
Three diodes (D5, D6, D7) are used to interconnect the earth line and the pair of output lines from the polarity guard to 
the protection device in such a way as to prevent surges from being fed to the remainder of the telephone circuit, the surge 

'paths including one c.r two arms of the polarity guard.
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Technical FieldThis invention relates· to an electronic protection circuit for a tele­
ft’

k

phone subset.Background ArtSubsets are now utilizing Integrated circuits which are not as robust in regard to line surges as many conventional components, though surge pro­tection has been applied to the conventional subsets. Because of the lay­out of the various components of a subset and the possibility of transverse or longitudinal faults it has been found that two or three protection de-10 vices have been required to protect the various subset blocks, e.g. the ringing circuit and the rectifier bridge and the rest of the subset circui­try. In subsets which have an earth line, e.g. phones connected to PMBX's or some PABX's or in some Telecom administrations where it is necessary to make an earth contact to seize a line, there is also a requirement to have protection on the earth line. Seme administrations require all subsets to be adapted to be used with either earth recall or timed loop break.Surges which may occur Include transverse lightning surges of 2kv be­tween the wires of the subscriber line, or longitudinal surges of 5kv be­tween the line and the earth. Other faults include mains cross, spikes 20 generated by signalling and induced currents.Normally protection devices are provided between LI and E, L2 and E and between LI and L2.Disclosure of the Invention
i
■i

.1

This specification discloses the use of a single protection device connected by diodes to steer the surges from the various line configura­tions through the protective device. The diodes need to have a rapid re­sponse time and a high surge rating. An acceptable rating has been foundto be 30A for 8ms. Diodes capable of this are cheap and readily available,offering considerable saving over the cost of the protective devices.
ί
\l



WO 87/06787 PCT/AU87/00097- 2 -This specification discloses a protection circuit for a telephone hav­ing an earth wire and a subscriber line comprising first and second wires, wherein there is a polarity guard, a pair of input terminals connected to the subscriber line and a pair of output terminals connected to the tele- Wphone transmission and reception circuit, wherein, in parallel with the telephone circuit there is a protection device in series with a first di- ’ode, the first diode being forward biased with respect to the polarity of the polarity guard output, the earth wire is connected to the junction ofthe protective device and the first diode by a second diode connected to ·10 pass surges of a first polarity between the earth wire and the output of the polarity guard the second diode and the protection device being shunted by a third diode, connected to pass surges between the earth wire and the polarity guard output of the opposite polarity from those surges passed by the second diode, the latter surge path including the first diode.■ Brief Description of the Drawings j• The invention will be described with reference to the drawing, inwhich:Fig. 1 shows the layout of a circuit embodying the protection systems. :Best Mode of Carrying Out The Invention !20 In Fig. 1 the subscriber line wires connect to terminals LI and L2 .which feed into a polarity guard comprising bridge rectifier DI, D2, D3,D4. The output of the bridge is connected to the subset circuit 1 in par- :.. § allel with protective device 2 which is in series with diode D5. The earth .line E is connected to the protective device 2 by diode D6 and, for surges .of the opposite polarity by diode D7.
JThe operation of this protection circuit is described below. ; ;For a transverse surge between LI and L2 the bridge ensures that the : ;surge is of the correct polarity to pass through the protective device. . ■The path of the surge is via D5 which is poled to be forward biassed with30 reference to the bridge output. The protective device 2 may for instance ,
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be a metal oxide varistor (MOV), one or more power zener diodes, or thyristor clamps, which appear as an open circuit at normal operating volt­ages and exhibit a breakdown characteristic at a specified overvoltage.For a surge between LI and E the path may be E, D6, 2, D2, LI. If the 1 polarity is opposite the path would be E, D7, 2, D5, DI.Similarly where the surge is between L2 and E the paths are, E, D6, 2, D3, L2; or for reverse polarity E, D7, 2, D5, D4.D5 serves the purposes of preventing the surge being fed frcm E through D6 to D1/D4, (across the subset) and bypassing the protective de- 10 vice.The ringing circuit 3, which in modern phones may also be. electronic, is also protected frcm the surge. The protective device clamps the voltage which appears across the output of the bridge by drawing a heavy current.In phones fitted with an earth recall facility, the button 4 is con­nected in parallel with diode D7. This may be a mechanical or electronic switch.Industrial ApplicabilityThe invention allows the substitution of diodes for much more expen- sive protection devices in the manufacture of telephone subsets and other 20 equipment to be connected to phone lines.
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The claims defining the invention are as follows:

1. A surge protection circuit for equipment having transmission and 

reception circuits, the equipment being connected to a telephone line hav­

ing an earth wire and a subscriber line comprising first and second wires, 

the protection circuit including a polarity guard having a pair of input 

terminals connected to the subscriber line and a pair of output terminals 

connected to the equipment transmission and reception circuits, wherein, in 

parallel with the transmission and reception circuits there is a surge pro­

tection device in series with a first diode, the first diode being forward 

biased with respect to the polarity of the polarity guard output, the earth 

wire is connected to the junction of the protection device and the first 

diode by a second diode connected to pass surges of a first polarity be­

tween the earth wire and the output of the polarity guard, the second diode 

and the protection, device being shunted by a third diode, connected to pass 

surges between the earth wire and the polarity guard output of the opposite 

polarity from those surges passed by the second diode, the latter surge 

path including the first diode.

2. A protection circuit as claimed in claim 1, in which the equipment 

comprises the transmission and reception circuits of a telephone.

3. A protection circuit as claimed in claim 1 or claim 2, wherein the 

protection device comprises a device which exhibits substantially open cir­

cuit characteristics up to a breakdown voltage, at which it clanps the 

voltage.

4. A protection circuit as claimed in claim 1 or claim 2 or claim 3, 

in which the protection device comprises either a metal oxide varistor, or 

cne or more zener diodes, or a thyristor clamping circuit.

5. A protection circuit as claimed in any one of claims 1 to 4, 

wherein the polarity guard is a diode bridge rectifier.

6. A protection circuit substantially as herein described with refer­

ence to the accompanying drawing.
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PCT/AU87/000977o A protection circuit as claimed in claim 6 wherein the bridge rectifier ccmprises fourth, fifth, sixth and seventh diodes, in which the cathodes of the fourth and seventh diodes are connected· to the positive terminal of the bridge rectifier output and the anodes of the fifth and sixth diodes are connected to the negative terminal of the bridge rectifier output, the first wire of the subscriber line being connected to the anode of the fourth diode and the cathode of the fifth diode, the second wire of the subscriber line being connected to the anode of the seventh diode and the cathode of the sixth diode, the anode of the first 'diode being con­nected to the positive terminal of the bridge rectifier, the cathod of the second diode being connected to the cathode of the first diode and the cathode of the third diode being connected to the anode of the second di­ode, whereby: surges of a first polarity between the first wire and the earth wire follow a path form the first wire through the fourth diode, the first diode, the protection device, and the third diode to the earth wire; surges of a second polarity between the first wire and the earth wire fol­low a path, from the earth wire through the second diode, the protection de­vice, and the fifth diode to the first wire; and surges of a first polarity between the second wire and the earth wire follow a path from the second wire through the seventh diode, the first diode, the protection de­vice and the third diode to the earth wire; and surges of a second polar­ity between the earth wire and the second wire follow a path from the earth wire through the second diode, the protection device and the sixth diode to the second wire.8. A telephone subset including a protection circuit as claimed in any®, one of claims 1 to 7.9. A telephone subset as claimed in claim 8, having an earth recall switch in parallel with the third diode.
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