Vol tage transforner The invention relates to a voltage transfor Iﬁ?ﬁl_l‘a
transforn1ng a first d.c. voltage into a higher second 5 voltage (b
Such @ V~Jtage transfornmer is needed, for exanple, in order to operate a

col oyr: tENevi sion receiver with a 12V car battery. A voltage transformer is
30 17 369) for 10 .this purpgse, wherein the battery feeds a

contYol\gd]by thi's and which produces a periodically interrupted current in
t he pxi wi'ndi ng of a transfor nevolthgesiteppatormerol t age can then be-

t aken off, wth the required magnitude, fromthe secondary w ndi ng of
the transformer. Voltage transfornmers of this type and for the said

appl i cati on, tramm#t1avanﬁk@atrn@a¢m$gh0pmmwoétag&aQoans&qnnesffor

magni tude of 100 MWard¥iElhihoRg! aTATHIESIN.C JIIE @rfnescssm@het:o f¥condle
a protection against nalfunctioni ng and revent t aggg;r?nce of
si

excessi vel y i gh drg-t ¥Qd$298ar SUSH & 1¥PLEa9%e Mﬁf° & feedad mfer
present inventione$gAlkld,0 AITVioddexr Prte eopeda s I angesEburf ote devdldiane

W cn 5ol ol e a4 RERE AL ED 1 2B Ep g e O O e o pe pr eoon
invention there is provided a circuit for transformng a first d.c. voltage

(E) into A voltage transformer is known (DE-0S 30 17 369) for

10 this purpose, wherein the battery feeds a circuit which

is capable of oscillation and a power transistor which

N~ is controlled by this and which produces a periodically
interrupted current in the primary winding of a
transformer. The stepped-up voltage can then be taken

15 off, with the required magnztude, from the secondary
winding of the transformer.

Voltage transformers of this type and for the said
application; transmit a comparatively high power of the
20 order of magnitude of 100 W. Additional measures are
. therefore necessary to provide a protection against
malfunctioning and prevent the appearance of
excessively high voltages, 'particularly at the power (
transistor. ' ' ‘
25
The present invention seeks to provide a protecﬁion
arrangément for a voltage transformer of the type
described, against malfunctioning and ovetvoltage which
is simple with regard to circuitry.
30



D
a h| gher second d.c. voltage (Bl) having a transforner, a driver
transi stor means (T1l) controlling 5 the primary wi nding of t .
traaQ}f‘ormar, which are fed by the first d.c. voltage (E) and fofm o Hf -
oscillating circuit, in which a secondary winding (S) delivers/th
d.c. voltage (Bl) through a rectifier (D) operating.in the fofwa[®
conduction 10 direction wherein a feedback path is provi ded i
contains a dib@l@o(@ﬂ)‘gmpcktl’ies preswitedimmnenbiarssehlet 8ati s 'paobliaelvent of
an inadm ssi b¢ grkse |fq,,t Qe,g;pgfgp;nq d/gl ng%atggcg) ?%1%%% (%rfswttgf means

(T1) the conduc |og g pr emat ur el éven a
greater rise, P déeFBA’F idCe BPE SG 4BY) hawingepf toaoisifoamerg

ci rgw E r$ga|msa:{nvehesshqtee aind vvazcahéhsﬁbtaﬂélasis)ru{lqa%r{tmalﬁleﬁa not
conduc e | r ucin er operatin voi tage or
plural i ty of %lg%t i ;’lk"g'rms;lp{'o& ﬁg %rf't %I o&rﬁ?gﬁ&‘%"p r Hhhghvareages
work with so-£edl by foheafd net cémiucv:mgagn:t (E)’ Catnldonfoiﬂnl % ngapng-t hat

t hese rectifi I ﬁﬂﬁ}? nd,;su ener he char,gi

capacitors coﬁgé?el% gﬁ)k@ % ﬁﬁ ng?h LY ovver %1 §| gf‘{)’fig‘r}ﬂgéﬁased at
the primary si@éiwe éFscﬁ%GndﬂﬁGPng d)¢cwvt051 tagle thBi)nUdbrofugi'peaat i on

are 3 alsoreathed dd Oty ARYNAELRg ik BEEORIIGErH UdbridiEe LAY | On
i n addi zjle((ﬁ?nmké) the forward rectlflcatlon reverse rectification rs.

i ntrodu bﬁe%‘éfgnoﬂhtﬁﬁélﬁaﬁe cﬁ%‘?@‘?ﬂﬁkc%%l’e%r aBrevitdedr whigh
rectificati oncobtaih¥ sacaboble qo)evati by apPisApél edPAnd b Pissba
rect\l/fler pr t?lg Ehe qlhng é\?gg'tn%ft ha(tanrel(r:'ntaldfmlssz.gqe rise in the
collector voltage (Vce) of the transistor means (Tl)

the conduction (H) is prematurely ended aﬁd in the

15 event of a greater rise, the diode (D4) is blocked

- and  the self-oscillating circuit remains in the state

in which the transistor means (T1l) does not conduct.

st age and

The rectifier for producing the higher operating

20 voltage or plurality of rectifiers for producing
various higher operating voltages work with so-called
forward or conducting rectification. This meéns that

these rectifiers are conducting and supply energy to

the charging capacitors connected thereto when the

o 25 power transistors disposed at the primary side is also
' condycting. Circuits with this mode of operation are



wi ndi ng which .feeds the rectifier for the reverse rectification acts as. a
sa-cal | ed denmagneti zi ng wi nding in an advant ageous nanner and cause aw,
ction of the 10 energy stored in the transforner. The rectlflerlﬁﬁr
verse rectification also causes a linitation of the anplitude of the
4 at . the winding feeding this rectifier during the return;, that is to
e cut-off or blotking phase of the power transistor. As a 15

, ‘the anplitude of the pul ses at $he ot her wi ndi ngs of the

trans'orner S also limted and hence also the voltage effective at the
sQwer” transi stor_ during,t eturn ti The sai eration i-n the reverse
or bl ocking di r&t¥9 ofi® ?%egl °Vh5®ﬁ" (Terﬁﬂc)th é% §9%ﬁn¥i th
Preferably a cabmwembions ahsadddmdeutmbtuhdfﬁbmnitdxméwtbf1¢SE1@mmea

transi Storof Z'SPe&%ﬁé&' LQCliieTIch sbhe Féefﬁgﬁééué’%d P:%xp: tas‘k ¢Sneth

col l ector ower ‘transi stor ‘Re bl I Ng ke
this capacitor smgetch@fwimgw capa¢htort ascdhe cEorwardn resdiilfiizatdon.n t he

bl ocki ng pail se pRjgUCAR BRNNEERE Boled Nb§ hﬁw&a%sgpﬁfmgﬁtdfathx

assunes the value zerp at the end of the bl
unwant ed char of egtEEkeENPE 8§p§§ﬁ\Mﬂﬂ?&qia?ﬁﬁﬁ#ﬁﬁrﬁﬂﬁl§?6F1fée§haﬁ§9d
over into the comelaqtﬁgﬂgwhtiaire ebeaise bﬁel &@meiethef&pnduetlf@vétge H.
4 The circuit at t £ f Ea ¥ i s nade s { i% #gg % Eedback
path fromthe poSetF+&aE!e o?c 5 R FPVEIL e @agqﬁ $BEqBAPRIPgth i s
additional ly usin &o pdvantageomsoimariness and ccatse a reduction of the
10 energy stored in the transformer. The rectifier for the \-J
 reverse rectification also causes a limitation of the
amplitude of the pulses at the winding feeding this
rectifier during the return, that is to say the cut-off
or blocking phase of the power transistor. As a
15 result, the amplitude of the pulses at the other

windings of the transformer is also limited and hence
" also the voltage effective at the power transistor
ddting the return time. The said operation in the
reverse or blocking direction is also known as

20 blocking transforming.

Preferably a capacitor7is also connected to the
collector of the power transistor. This capacitor
limits the steepness of the pulse at the collector of

25 the power transistor, At the end of the blocking time,
this capacitor, together with the inductances, causes
an oscillation in the blocking'pulse in . such a manner
that this blockiné pulse automatically assumes the
value zero at the end of the blocking time and so no

30 unwanted charging currents appear when the power
transistor is changed over into the conducting state at
the beginning of the conducting time H.



@
5 Preferably a starting circuit is associated with the driver circuit
has.the effect that the circuit can change over automatically out o
ngn: eper at.i ve state, that is to say for exanple in the event of 10
overl 6bad or short-circuit, back into the operating state. The star

Circuits according to the invention are particul arly advant ageous be
particularly reliabIeTprotthion agai nst danmage through nmal functioning is
afforded. In additi onTP® highefudit i dtentheanBrdmanyersifpe bs tmade) self-

battery are achi eved. o¥ef Bllaasi pgbashy ment gedabhe ' pa¥E EPER!  OfeVddwer
now be descri bed, by gg%néafgx nl I ng
I

aml e y. Wwith reference tg the acconpa
drawi ngs, of which: 2 °fn§"r?ov5§'ead§’ﬁﬁ‘i G I F i bc i i fapdhacdk path is
vol tage transformer i adddtdonaldy wisted o ipraivide i prstedd ivd ce D E@SER]
I nvention; 30 ki gure 2 shows curves to explain the node of operation of
the circuit shown in Figure 1 and 5 Figure 3 shows a further enbodi nent
of the present invent PS¢fgr2aplnas Btam it bucuit psasssoecisBasd cwith the

construction of the carG¥dr Tircuit. This has the effect that the circuit
can change over automatically out of the non-operative
state, that is to say for example in the event of
_ 10 overload or short-circuit, back into the operating
LJE : : state. The starting circuit preferably consists of a
self-oscillating circuit which continues to oscillate
even when the actual voltage transformer is switched

off.

15 '
Circuits according to the invention are particularly
advantageous because a particularly reliable protection
‘against damage through malfunctioning is afforded. 1In
addition, a higher efficiency and a longer life of the

20 battery are achieved.

Preferred embodiments of the éresent'invention will now
be described, by way of example only with reference to
the accompanying drawings, of which:

25 ' ' '
Figure 1 shows a simplified circuit diagram of a
voltage transformer in accordance with a first
embodiment of the present invention:

30 Fi'wre 2 shows curves to explain the mode of operation
of the circuit shown in Figure 1; and
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In Flgure 1, a car battery G feeds the transistor TI, ‘which is constructed
Fhe fornlof a power transistor, with a Voltage of E-+12V, through a =
drfivey.gircuit with the tranS|stor T2, the resistor Rl, R2, R3, R4 -and ?hé-
't Yoapacitor C3. The transistor T1 iseconnected in series with the
inding P of the transformer Tr. This circuit is nade -
I lating through the feedback path with the diode D4 and oscill ates

quencypi@uwe 0rgs wal JTBERE EHER Qefmgéd[i?(énlt dEe LR dp i ndi ng

15 Si deliversan operatln vol t age Bl or the consum ng devi ce Ro
to the char gi nthtepaEen ofh has tFE eQcPyki &r Practhgewi ndings S3 and
S4 deliver operating voltages B2 and B3 of | ower value through further

rectifiers. £53£anU|t!morgs |q8£h 20 sos;called forward rectification
node. Thi.s ne whenever the transistor T1
is al so donducting. Additionally connected to the charging capacitor C18 is

25 the rectifyjefsDarwhizch %J@%J%é?g éefeea%rw wm;fztﬂIhhh di ng

polarity of the wnding S2 is reversed | ati1on
Sl so that thé'hb‘élﬂuﬁ fonpteysted sin the EQrmof cd cPawesr tERBERRAQT

rectification. wIwSatheuegél oEeE=bR2vpneHebighhane¥ eveBlciréeL t w BRI St OF
Starting cf roiie CERRBABECEE 4 Ut Lot Lot Kkt K0y oFd o aad fBeldy
of the ackl on a:ﬁpathﬂ:oeccsf i TheD2ranisd stor6 Mol isagmomtecd ted uppeseebdsof t he
winding S2 canppin egf&Cr IRGr§OUInATng' ¥ LR e AN e PULEE ¥RELA0E
circuit is made self-oscillating'through-thg feedback \J/
path with the diode D4 and oscillates at a fr‘equency in
the order of magnitude of 25 kHz. The secondary winding
15 Sl delivers,an operating voltage Bl of +80V for the
consuming device Ro to the charging capacitor C18
through the rectifier Dl. The windings S3 and sS4
deliver operating voltages B2 and B3 of lower value
through further rectifiers. This.circuit works in the
20 so-called forward rectification mode. This means that

the rectifier D1 conducts whenever the transistor T1 is
also conducting.

Additionally connected to the charging capacitor C18 is
25 the rectifier D2 which is fed by the secondary winding
S2. The polarity of the winding S2 is reversed in
relation to that of the winding S1 so that the
rectifier D2 effects a so-called reverse or blocking
rectification. Thus the rectifier D2 conducts whenever
30 the transistor Tl is cut off. Together with the
transistor, the transistor T3 forms a starting circuit.

Demagnetization and voltage limitation

35 As a result of the action of the rectifier D2, the



vol tages at the transformer Tr, 5 i ncludi ng the voltage at the !
transkstor. Tl and the diodes DI and D2, are also limted in anpli{ud
that ho inadm ssibly high voltages can arise. In addition, energy|is
additionally fed into the charging capacitor C18. The wi nding S2 kcts ‘
so-cal | ed denagneti zing 10 wi nding to reduce the magnetic energy stored
in the transfornmer Tr. The forward rectificafion  .used has the advantage

that the energy effective at the consuner device does not flow across the

I nduct ance of the transforner. 15 Shaping of the bl ockin | se Fi gure
2a shows, a flybackVvphtagepphartheyty R@%coﬂ‘@cl"cfr B‘Fetl‘t’g'ﬁjhﬁ%i ?tszorcg'i'mt

(éuri ng thet bl ?)_Ck! ?gei@eedt tHe Boﬁauamg Ry lithgeC B, 0fThus atise spolse Capatiager
serves to limt the steepness _of..t L hi - S aSh i

Figure 2a. The risiﬁg Eéﬁewﬁgglggd%?afgogqg$§T%L§$,éié¢iﬁ§¥% 8% %ﬁged%lt,
blocking time R thalltaphe tathed podseherohtegeshatefthet tyensformer Tr,

i”dUCPw“XSz'Q@*iCELg&Hﬁi g LBRePVIPENGY N NENE, teARPEs 8907 ldrid i eRe
The tuning is selected so that the pulse”shown in Figure 2a rQxi mat e X
reaches the zero vaf#edgs PReardP 3¢ anR iR diinite .“nggl"%ﬁgs&bg, t

whi ch roughly correggoigdadindi g V2t @ligH vdStdfedlcancytliee.NBs @ddikdbingn
Qf abput 3-5 wus. At the end ofdthe bI3§MIE§ﬁinE R, .when,the.tran -%tqr Il
is switched on and ®PREIVoREaG8IdE 1§28 e |%Qﬁ%u§%ﬁ1FP8F9§3?h°%§§°t§°

become zero; the votlageTWeewliasl iaig cd2yactibsaan ist+galdiedhdemagnebiging

valye at the ep of i iy B! PEHUNG HHE ndnd (RS WUhePhy! Bedtd | LAt EnR
- transformer Tr. The forward rectification used has the
advantage that the energy effective at the consumer
device does not flow across the inductance of the
transformer.

15

Shaping of the blocking pulse

As Figure 2a.shows, a flyback pulse appears at the
collector of the transistor Tl during the blocking

20 time R caused by the cut-off transistor. Capacitor Cl
serves to limit the sfeepnéss of the edges of this:

pulse as shown in Figure 2a. The rising edge has a

\_f duration of 1 us. At the end of the blocking time R,
| the capacitor Cl together with the effective
'25  inductances, particularly of the primary winding P,
causes an oscillation. The tuning is selected so that

the pulse shown in Figure 2a épproximately reaches the

zero value at the end of the blocking time. The falling

edge, which roughly corresponds to a quarter of a sine

30 cycle, has a duration of about 3-5  us. At the end of
the blocking time R, when the transistor Tl is switched

‘on and the voltage across the collector-emitter path

has to become zero, the voltage Vce has already
'substantially reached the zero value at the end of the

35 blocking time, as a result of the oscillation, so that



e voltage VA and the current through the diode D2 become zero. | f, ‘at
end of the blocking time R the voltagé Vce was not zero but’ had a ..
;]_r vglue, the capacitor ClL would have to be discharged very qurcklygﬁ .
o6s\t:he transistor Tl as a result of which the transistor TI my be

; red. The capacitor, O nmay be .connected either in parallel. to the

| ectjor- emtter path or parallel to the primary winding P. The turn

0 #Af the wi ndings SI and-S2 controls the ratio 10 of the anplitude of
t he pul se voltage as shown in Figure 2a to the operating voltage E. In this

case Vce-E - Slife vol%adé OBl Gneciné atbupe it vas:suaﬁwttheﬂtﬁéiaedszm
fornms a feedback ath t hrough_whi ch the 2

“sel f- OSC|IIaI|rEF QWetﬁE'BEgFﬁn|%b the pR cBﬂdEEFlhg°F§HB9FF1FﬁeRVOFP§ge
Vce is practicatdytagreoVddavas atiet Dder® barduald aggatk e wal bagegh¥a and

- VB are likew se Ya Z + al S [ _T2.0S C and t

" transistor TI |s§£§§%&3’aﬂt |Cnlg %&d lE% ugﬁgt?ng #)b?f:éta(flgﬁ'-éjvﬂ%?\‘élfﬁg
conductindd ti neaerosise theaditansiBtos chhrged & hresgll ¢ hef r sshiistlor tR28 so
that the volta I t r.e e
which is deter?neneg bf%e tlﬁr"ea%own%tégg?gﬁgbkf\ée %h %tagcm% ‘EA{# ﬂgplé&stor
T2 is so far 300e m&ﬂQ¢Q§eﬁmn1theﬂrhmsPﬂRﬁlﬁQlb@&nﬁ%ecmﬂikﬁ¢hgrand

cuts off the trapsteber paknt B&owatﬂ%ldlmec@ e{nﬁﬁﬁyewinafinbh% The

conducting tinme. As a result of 'the cuttln% e transistor Tl, the
so-cal | ed fbea"c'R‘Bu’r'gél” of the windings Sl and S2 controls the ratio

10 of the amplitude of the pulse voltage as shown in

Figure 2a to the operating voltage E. In this case

Vce-E = Sl

E LY

15

Self-oscillating driver circuit

The diode D4 forms a feedback path through which the
20 circuit is made self-oscillating. At the beginning of
the conducting time H, the voltage Vce is practically
zero,'the diode D4 is conducting and the voltages Va
and VB are likewise practically zero, the transistor T2 \;J
is cut off and so the transistor Tl is conducting
25 through the resistor R1l. During the conducting time BH,
the capacitor C3 is charged through the resistor R2 so
that the voltage VB increases in the positive
direction. After a time which is determined by the time
constant R2.C3, the base of the transistor T2 is so far
30 positive that the transistor T2 becomes conducting and
cuts off the transistor T1 through the diode D5 at the
end of the conducting time. As a result of the cutting
off of the transistor Tl, the so-called flyback pulse,
as shown in Fiqure 2a with the amplitude defined above,
35 appears during the blocking time R as a result of
the inductance of the primary winding P. The duration



ds shown in Figure 2a with the anplitude defined above, 35 appears during
the plocking time R as a result of the i nduct ance of the primapy
mnndlng P. The duration 8 R of theflyback pulse results essentj
frdﬁthe duration.of .the conducting tinme H and the ratio of the n
turns of the windings Sl -and S2 in accordance with the equation:
S2 S[err] H belng determ ned by the tinme congtant, C3.R2. Since 3
flyback pulse originates through the alteration-in the current’ through the
transistor TlI, this pulse, shaped in the nmanner described by the capacitor

Cl, dies avvay to. zeR oodgat hedil yeckngudise heebhddls ngssent iRl Mnefiroirethe

conducting tinme H hgg }?ﬁe&f EﬁFdéﬁﬁEhESQn 5t1ﬁ§“§“%ndriﬁ@' a@?&”&f thge

oscilla

whole circuit is nade se tin ective function through t
feedback path 20 MaPpes cfetusnsuefi h@etw@dmng% gd a/aﬂt%euv@@q%rdance
proportional to t hewgcoh! eréoeqGEEiBAt fl owing during this time. In normal
operation, the voltage has only | ow val ues because the transistor is
|ntended1x)vw§k as a swirtch. If the current through the transistor T1 25
assumes inadm ssibly high values as a resmrl# Bf ag2malfunction, for exanple
-a fault or an overload, the voltage Vce al so rlseg;lnadn155|bly during the
conducting tinme H This Is indicated by the line L in Figure 2a. Wth this
operation, the transistor cones

B being determined by the time constant, C3.R2, Since
10 the flyback pulse originates through the alteration in

id} the current through the transistor Tl, this pulse,
shaped in the manner described by the capacitor Cl,
dies away to zero again at the end of the blocking time
R. Then the conducting time H begins anew, as described

15 above. In this manner, the whole circuit is made self-
oscillating.

Protective function through the feedback path

20 :During the conducting time H, the voltage Vce is
proportional to the collector current flowing during

:his time. In normal operation, the voltage has only

_ _ low values because the transistor is intended to work
N~ | - as a switch. If the current through the transistor Tl
25 assumes inadmissibly high values as a result of a
malfunction, for example a fault or an overload, the

voltage Vce also rises inadmissibly during the

'conduéting time H. This is indicated by the line L in

- Figure 2a. With this operation, the transistor comes

30 outof saturation and no longer works as a pure switch.

~ Too great a power is then produced at the transistor.
'_¢1 during the conducting time because of the increased
voltage present. The transistor Tl may be endangered as

_ a result. This voltage rise is detected by the diode D4

35 and a result has an effect on the voltage VA which thus

| likewise rises more rapidly than in normal operation;



30 outof saturation and no |onger works as a pure switch. Too great.a
i-power is then produced at the transistor: Tl during the conducting time
because of the increased voltage present. The transistor Tl may be LV
ngered as a result. This voltage rise is detected by the diode D4 35

L. a result has an effect on the voltage VA which thus |ikewse rises nore
y than in normal “operation, 9 ¢n accordance with the curve L. As a.
, the transistor T2 becones conducting earlier, that is to say during
pnducting tinme H and so the transistor Tl is cut off and protected

t oo hi gh ion pasrordamc & wi tithethendust veg O. nes Hai ¥ esdiolitgnaché@nd so
frequency ,of _1he | t tr r .S, e .n desirable nner
The di ode D4 ctotn?éﬁbgégtroﬁg#ﬁ%%%dggbﬁﬁit]{a]rgé b%%_g_gé,erduftﬁhagéth% ts _
remai ni ng, sheayrder pug t theé- chedvotdogt itdqpe ilmand Sthushe her aoskésteuppl vy

itself 10 -cantis r T, e , enkLkyback -nul s shown
A F e T

in Figure 2a and the transmtte : - ,
prenat ur @ endithf FONIRE tHtUEIPRgHt | FeSheE Rapedhandofpokbat reaneney be

endangered. 1%OtIve fuél bage ReasEotlieltNe d GaidWasbar iaXaeRiG dble
short-circuit, the duratio 'éﬁ the conducting tine H and-the anpplitude of
t he- pul se as JIRRBEE 08 d{}r O PHRUHI RS Pl ¢RALIN FONAUFELDT, t 38

vol tage Vce 20e fehapgaurtingutheapemd iing hashidra ehéddpabt ot e
EOTELRTL PoAFyclOl iAW WG M B Lol bl 1o
10 continues to work. The voltage Vce, the flyback pulse
as shown in Figure 2a and the transmitted power are,ﬁ\J
however, so limited by the premature ending of the
conducting time H that the components cannot be : -
endangered. )
15
On a further increase in the ldading} for example a
short-circuit, the duration of the doﬁaucting time H
and the aqplitude of tﬁe‘pulse as shown 'in éigure 2a
become even smaller. Ultimately, the voltage Vce -
20 changes to such an extent that the diode D4 remains
constantly blocked. This means that the feedback path
is interrupted, the circuit no longer oscillates and
remains in the state in which the transistor T2 is W
conducting and the transistor Tl is cut off. The
25 circuit is therefore also short-circuit-proof.

One advantage of the circuit consists in -that, in order

to evaluate the collector current of the transistor, no
~resistor is necessary at the emitter to take off a

30 voltage proportional to this current. Such a resistor
would waste power. The measure of the current flowing

in the transistor Tl is merely derived from the voltage

Vce during the conducting time.

35 The said malfunctioning for which the protective
circuits described are provided, may arise in the -



&
remains in the state in which the transistor T2 is conducting and the

transistor Tl is cut off. The 25 circuit is therefore al so
shortscircuit-proof. One advantage of the circuit consists in-that,
order'to evaluate the collector current of the transistor, no resi
necessary at the emtter to take off-a 30 pltage proportional t\
current. Such a resistor would waste power. The neasure of the current
flowing in the transistor Tl is nerely derived fromthe voltage Vce during
t he conducting tingfol3dpwinthessms) nidd tncdmpinéang for which the
protective circuits described are provided, nay arise in the- 10
follow ng cases, for exanple: 1. If a heavy | oad causes desaturation of
the transistor T1; 13, IHE t #e hereyofl a9é tqamsesr e sIt usa tdvayedf 3he
If the transistor Tl has dramdilddde T@urrent gain; 10 4, I f one of the

di odes D, D2_has broken down, that is to say represents a short-circuit.
Starti-ng C|rc3|t 15 Wt hout additional neasures, it nmay happen that,

after a mal functior.for Iexame eordde fithaitr e fkfer et his datayddy whi ch
the transistor T2 is conducting and the transistor Ti is cut off and does
not start again. Therefore, the starting circuit with the transistor T3, 20
‘the capacitor C43.andIfttdhe rtasirstimtor A5, hd® tdes ldddilld enaddent gain;
provi ded. Together with the transistor T2, the transistor T3 fornms a

bistable circuit which oscillates alone at a frequency within the range of
10 4, If one of the diodes D1, D2 has broken down, that

'is to say represents a short-circuit.

Starting circuit

15 Without additional measures, it may happen that, after
a malfunction for example,'the circuit remains in the
state in which the transistor T2 is conducting and the
transistor Tl is cut off and does not start again.
Therefore, the starting circuit with the transistor T3,

. 20 the capacitor C4 and the resistors R5, R6 is
additionally provided. Together with the transistor T2,

- the transistor T3 forms 2 bistable circuit which
oscillates alone at a frequency within the range of

about 1 to 3 kHz and preferably about 3 kHz. If the

25 transistor T2 is cut off, the transistor T3 is made
conducting through the resistor R4 and the capacitor
C4, If the transistor T2 is conducting, the voltage'at
the collector is nearly zero and as a result the
transistor T3 is cut off. So long as the voltage

30 transformer is working satisfactorily at its rated
frequency, the bistable circuit with t@e transistors T2
and T3 necessarily oscillates at the operating
freguency of the voltage transformer, for example 25
kHz, the transistor T3 always being conducting when

35 the transistor T2 is cut off. During such operation,
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about 1:to 3 kHz and preferably about 3 kHz. If the 25 transistor T2 is
off, the transistor T3 is nade conductfing through the resistor R4-and
Jhescapacitor C4. |If the transistor T2 is conducting, the voltage at t g !
‘collector is nearly zero and as a result the transistor T3 'is cut off. So
\s the voltage 30 transfornerli s working satisfactorily-at its rated
epcy, the bistable'circuit with the transistors T2 and T3 necessarily
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current ne ggd f e transistor T1, I's repl aced a secondary circuit
whi ch acts 3 5t &P fb‘FthP§epo'\'/%?e§1%’ge°PFﬁat%°sn sééoﬁd’eﬁb
circuit theramstftnmme(rf a transistor Tib is

In Figure 3, the components which correspohd to those in
15 Figure 1 are provided with the same reference numerals.
Because of the relatively high collector current needed for
the transistor T1l, Tl is replaced by a secondaiy circuit
which acts as a power transistqr for this power stage. 1In
this secondary circuit the emitter of a transistor Tlb is
20 connected to the base of a transistor Tla and the collector
of Tla is connected to the collector of Tlb through a
resistor R27 and a winding. The transistor T2 is formed by a
Darlington circuit with the transistors T2a and T2b.

25 Provided in series with the on/off switch S there is also a

’ battery protection circuit. This responds if the battery
voltage drops below the value of 8V. The circuit consists of
a Schmidt trigger with the components T4, D6, DZ, R7, RS,

_ R9, R10, R1l. The circuit.wbrks in the normal operating

30 state when the voltage VE is greater than 9V and switches
off if the voltage VE is less than 8V. In order to reduce
the saturation voltage of the transistor Tla, the base
current flowing through the transistor Tlb is taken off from
the tap a and limited by the resistor R27,

35 '
In order to achieve a sufficiently short switching-off



:tr_éipgist_or T2 is formed by a Darlington circuit with the transist
and*T2b. 25 Provided in series with the on/off switch S ther&ds al :
battery protection circuit. This responds i12the battery voltage drops e
bel ow the val ue of 8V. The circuit consists of a Schnmidt trigger with the
components T4, D6, DZ, R7, R8, R9, RIO, R 1. The circuit works in the
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Clainms 1. A circuit for transformng a first d. C. voltage (E) into a

#atgher second d.c.voltage (Bl) having a 5 ver stage

and\t ransi stor neans (T1) controlling the pri mal m““lml“mla 5’"9 )

trangfornmer, which are fed by the fijgt d.c.vol tage (E) AndSfotm a
-oSC|IIat|ng circuit, in which a Secondary winding (S) deli‘vers the

d.c.voltage (Bl) through a 10 rectifier (D) operating in the

™1 nadm ssible rise in the collector voltage (Vce) of the transistor
means(Tl) the 15A ctopodittifon Q;I:I)an'sfopnﬁmntwefyrendecb.&rmdﬂa@et hgyevent of

a greater ”i@b tge giﬁqﬁ# %%gngl o&kgd gri({éréansﬁé;r? ng circuit

remai ns |n state i transdrs t conduct .
20 ] Aminsformas, cRai dven osaaqelandhsrensusit@rtmsst(a‘rl)rreans

(T1) comprissariud IIAISERRODE 1flaty G1hARgdE. EHE EWaidFophetne bEI NG

connected to t base of circuit as al ne Claim

1 or 2, whetkighaaggpied &y the fiigstofnecved tageed and dRTBRct8r of the
tranSIStOF§&¥Eﬁbéaﬂilaﬂﬂn§ cgkengrge Wmﬁﬁldﬁﬁﬁtgﬁcoﬁ@arﬁ winddngircuit as

AR ST T G RN ey s Rt A T
clai mdd i n 2@t infiemhé¢d ) nopex BSingcdmacther forGrardi camiwmetiod in
parallel wigd{ydbe; §A! Bh¥r¥ifdi B9 feedback path is provided which .
contains a diode (D4) which is so poled and biassed s
that, in the event of an inadmissible rise in the
collector voltage (Vée) of the transistor means(Tl) the
15 conduction (H) is prematurely ended and in the event of
a greater rise, the diode (D4) is blocked and the
self-oscillating circuit remains in the state in which
the transistor means (Tl) does not conduct.

20 2. A circuit as claimed in Claim 1, wherein the
transistor means (T1l) comprises two transistors of like
type with the emitter of one being connected to the
base of the other.

25 3. A circuit as claimed in Claim 1 or 2, wherein a
capacitor (Cl) is connected between the collector of
the transistor means (Tl) and a reference point
(earth).

30 4. A circuit as claimed in Claim 3, wherein the
capacitor (Cl) is connected in parallel to the
collector-emitter path of the transistor means (Tl).

5. A circuit as claimed in Claim 3, wherein the
35  capacitor (Cl) is connected in parallel with the
primary winding.
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f4 64 A circuit as claimed inany of clai
capagcj t ance"of the capacitor (C) is such-t nﬁmnmﬂmﬂmwm
oscu., atidn of the voltage (Vce) at the collector,. cause
(C1) and the 5 - effective inductances, jjpas a passage thr
substantially zero at the end of the bl ocki ng period. 7. Acir

claimed in any preceding Claim wherein a self-oscillating starting circuit

is 10 associ at edbai t hAt led mrui/er ast a:g‘leaiﬁed im cényuiotf aslzimisned gt SLaim

7, wh the d | [ b
Guri'ng. normml opcriEFsin 8he PpEad CahGH' 6 fC@B%r shpde it (G Th XY,
frequency of the that a'@f@t‘?%‘hﬂ%rﬁﬁrtbﬁreapﬁ dntiionhof the upécuegemyce)

remai ns bl ocked, acmrttuéumieceael | bauged by |t‘h"€'i:af§é-°é1£'€89ygé‘f'ﬂ S5 VEiFe aS
astartlnggrcwt as clained in dam wher ei nt he

driver stag con'p?r§§5§ tai%l?l vé?‘d[q%hgf‘ﬁ%? P (TH2%hi2h PASSAGR| FBIOMIR 2

further transist@ubstdntilly hredovat rensi endrof (fie BBock Didgn pebisd abl e
circuit. 25 10. A circuit for transformng a first d.c.voltage into a
second d.c.voltage substantially as herein described with reference to Figs
1 and 2 or Figs Z.nd 8 ofrthd tacxsnpalyadimedr dn nasy preceding Claim,

wherein a self-oscillating starting circuit is
10 associated with the driver stage. .

8. A circuit as claimed in Claim 7, wherein the
driver stage forms a circuit capable of oscillation
which, during normal operation, oscillates in

15 synchronism with the operating frequency of the voltage
transformer circuit and, when the diode (D4) remains
blocked, continues to oscillate at a lower freguency
and serves as a starting circuit.

20 9. A circuit as claimed in Claim 8, whereinthe
driver stage comprises a driver transistor (T2) which
is associated with a further transistor (T3), and the
two transistors (T2, T3) form a bistable circuit.

A 25 10. A circuit for transforming a first d.c.voltage
| into a second@ d.c.voltage substantially as herein
described with reference to Figs 1 and 2 or Figs 2 and

3 of the accompanying drawings.




