5067856 A DEVI CE FOR CHARG NG A CHARGING CAPACI TOR Thi's invention relates
to a device for charging a charging capacitor, conprising a transforner fe
py an a.c. source and a rectifier. In known devices of this kind, the 7

our€a and the transforner nust deliver the full charging e
i?gp after each discharge of the charging capacitor. This .nggﬁékgéfﬁ

di sadvant geous when the a.c. source is an oscillator fed froma | ow
vQlLrage d.c. source, and the energy of the charged charging capacitor is

used to operate a flAaPEVICR FOR THARGING W CHARSIIRS CAFNCTHON 0i ng an

accunul ator a conplicated regul ating means i s necessary to 5 regulate the
charging current for the accunulator. The object of the invention is to
prOV|de a device of the kind afaresaid, whereby energy loss in the
transforner is mi mﬁszd.dwems.tdryned@:uea ftiog amdevd car €oavehdaginnd in the

case of operatin | ash bul b, also 10 the energy loss in the oscillator
is mninzed an@%amingagapacémcpompmm abtzransifiormer fedpdyat i vel y
arge range. an a.c. source and a rectifier,
In known devices of this kind, the a.c. source and
‘the transformer musf deliver the full charging energy
in one step after each discharge of the cbarging
- capacitor. This ié especially disadvantgeous

when the a.c. source is an oscillator fed from a low




According to the invention there is provided a device for. charging a o,
-charging capacitor, conprising 15 a transforner.fed by an a.c. source, a .,
rectfNer and at |east one auxiliary capacitor via which the charging .
- capad :or can be buffer-charged dependent on the capacity of the auxiliary
‘capac\\ gr or .capacitors, Buffer-chargi?hg i s somewhat simlar to the

operatton 20 of a diode punp, but the auxiliary capacitor(s) of a diode

punmp will- always operate with alternating current, while the auxiliary ;;z
capaci t or (s)veltagpuft er - SpHrgeng asdr dlns qnqngxuﬁﬁeﬁhﬁvﬁh&rgﬁﬁlrect o

i eotl v o e e e e R et g g of
an accunulat@heﬂnthetﬁévaé9|&§ Hﬁeph%qqnéhé}gﬁ$ ?ﬁHEH%ﬂEPYo regul ate
the chargi ngab&oﬁismmaatea regulandeigl meaind s ma*dwsa:zfy tte auxiliary -
capaC|tor ng g g nbodlnent of th 1NV, thﬂ\M|i £om1be 30
descrlbed Yﬂ f ?eﬁ ﬁ&nﬁbéﬁﬁﬁﬁﬁﬁ é’dr 'n circuit

di agram The devi ce accordlng to the drawi ng conprises an oscillator 1,

e.g. a nmultivibrat or vk §ng'cttt ol Lgger. ?rvetnocrldrf‘siténl?oe &tox}ﬂfe type 4093,

with an input for on
device of the kind aforesaid, whereby: energy 1oss in the

transformer is mlnlmlzed costly regulating means are
avoided, and in the case of Qperatlng a flash bulb, also

10 the energy loss in the oscillator is minimized and the
flash frequency is adjustable within a comparatively large
range.

According to the invention there is provided a
device for charging a charging capacitor, comprising
15 a transformer fed by an a.c. source, a rectifier and at
least one auxiliary capacitor via which the charging
capacitor can be buffer-charged dependent on the capacity
of the auxiliary capacitor or capacitors.

Buffer-charging is somewhat similar to the operation
20 of a diode pump, but the auxiliary capacitor(s) of a diode -
pump will always operate with alternating current, while the
auxiliary capacitor(s) of a buffer-charging circuit will
~operate with a direct-current component, due to the fact
that the auxiliary capacitbr(s) are directly coupled in
25 series with the charging capacitor.

In charging of an accumulator with the device of the
invention it is possible to regulate the charging by change
of the capacity or the number of the auxiliary capacitor(s).

A preferred embodiment of the invention wiil now be
30 described with reference to the accompanylng drawing
which is a circuit diagram.



and offf. switching of the oscillator by nmeans of a 5 daylight switch,
which may be a light sensitive resi stof3, =or by nmeans of a magnetically .
pperated swi tch, and an adjustable potentioneter connected over t .g{f
ﬁgpnfﬁals of the feed voltage source, input for.start and stop of 3
oscillator 1 for each 10 flash by neans of the voltage across a ng ‘-
capacitor 5, and an output for a start-signal to - thyristor 7 fo gni*ti on
ok.aflash light source 6. The transistor 2 is controlled by the oscillator
1 and drives the primary winding of the 15 transformer 3,’the secondary

wi ndi ng of which via diod Ll Lty ' Cil
oh Vi a0 Qdes apfle ke kebBRAIhEOL OkneAPaEkIALE SoiRiags

t he chargi ng capacitor 5 whicC nl'y “recei ves e energy I C

t he auxiliary'cam%Ht&gé§?¥§{gﬁlfbg%;%bTyemﬁf@igiﬁ atept bpuSe h&?ﬁgt%ﬁggers,

charg- 20 ing capacitor S cChar the set voltageat whic

oscillator 1 and Ui IASELALET of 8KE, t§bPROYIPNGLAE sbhMiipitCredrean ves
tne signal for ignition of the Iight source 6. the auxiliary capacitor 4

charges the 25 chasgdngf£aswettRing vt Bha detiliared byengansuag wm for
each charging inpul se, the charging of the '

5 daylight switch, which may be a light sensitive
resistor, or by means of a rnagnetically operated
switch, and an adjustabie potentioreter connected
ovér the terminals'of the feed voltage source, input
for start and'stop of the oscillétor 1 for each

16 flash by means of the voltage across a charging
capacitor 5, and an output for a start-signal to
thyristor 7 fér ignition of a flash light source 6.

The'transiStor 2:ié controlled by the
oscillator 1 and drives thé primary winding of the

15 transformer 3, the secondary;winding of which via
diodesand auxiliary capacitoi or capécitors 4 charges
the éharging capacitor 5 ﬁhich in this way only
receives the énergy which fhe auxiliary capacity is
capable of. The chargiﬁg céntinues until the charg-

20 ihg.capacitor 5 is charjed to the set voltageyat
which the oscillator 1 andzthe transistor 2 are,
stopped and the.thyristcr receives the signal for
'igniﬁion of the light source 6.

As the auxiliary capacitor 4 charges the
25 charging capacitor 5”with a decterrmined energy quantum

for each charging impulse, the charging of the



cHargiﬁg capacitor will be dependent of the osciILa; tor frequency and the

C (ty of the auxiliary 'capacitor. This neans that the flash frequency .
varied within a great range. _ further vari- ation of the flash ok
f r&ugncy nay be obtai ned by .bl ocking the oscillator 1 by neans of -a W

resrstor 10 a desired time after the discharge: These regul ation
possibilities involve that the intervals between the flashes may be varied __
in such a way that a programmed pattern, socalled flash charac- teristic 3i_g

may easily be obtained. As the auxiliar acitor or capacitors 4 are the =
liniting factor forcPﬁﬁgéﬂﬁrﬁ?Paﬁéﬁ?ﬁﬁV¥¥ﬁa€ﬂaﬁﬁPﬁﬁgﬁﬁBa8$tBhe5°§§%%19€s in

¢h charge inpul se, _the transistor .2 y be_di nensioned for bstantially
| ower pomgr tﬂgn knb®h ?gﬂﬁg?yaﬁﬁétﬁggtFﬁﬂg?6F¥E9f3t§§naﬂéi§iéﬁﬁ ) ‘h
correspondingly s _di rensi o L ¢] oS core_and thereby have
a nin?ﬁal Iogsy_Pg?%+?%+fF§§fhgfgg%rgggggcgéagiggg gfaﬁg ?ﬁgqFFBﬁY sour?e 6
IS a seri és connecty Ll agi an pr4 i pdihg of a
second transf or mer %éytﬁgniiﬁg%ggﬁgtﬁfﬁdfh Q%?eMg?%ﬁgﬁheﬁﬁ?%§e¥ng#§torJ7
is ignited, deliverstion of the flash frequency may be obtained by

blocking the oscillator 1 by means of a resistor
10 a desiréd time aftéﬁ the discharge; _These
regulatioh possibilities inVoch.that the intervals
between the flasheé may be véried iﬂ sﬁch_a way
that_a prog#ammed pattérﬁ, §oca11ed flash charac-
teristié ﬁay-éasily be obﬁained._
_ ~ As the auxiliary'quacito: or capaciﬁors
; . 4 are the limiting factor for the energy quantum
the charging capacitq: 5 récéives in each charge
impulse, the transistor 2 hag be dimensioned for
substantially lowé: power than known deviceé,
and the_transformer 3 can bg §iven éorrespondingly
_smallldimensibns by méans éfla closed .core and thefeby
have a minimal loss. _ '_ _ _
Parallel to the charginé capacitor 5 and
the light soﬁrce 6 is a_series connection
gogtaining a capacitdr and fhé primary winding of
a second transforﬁer 8,'£he'§ecbndary winding of
which when the thyfisﬁor 7 i; ignite&,_delivers

a high ionising voltage to the ionizing electrode




s

a high'hdnising voltage to the iohizing éleCtrode in the glow | anp,

flash bulb 6 etc. Further, the charging capacitor is connected-r™parallel -
with a voltage*divider 12, 13 which, tggsther with the nunber capacitfy'
of .thevauxiii- ary capacitors, determ ne”the change of the f i ntensity

by means 14. This nmakes identification encoding possible in tfat the flasH
characteristic is changed by changing the flash interval and in- tensity.
Both programmi ng and on-off function maybe effected by neans of
magnetical |y operated switches operated from out-side the housing, so that
the de- vice is conplist ethe wrtow Yamght £lesipriesidur & sstfae. The | ower part of
t he devi ce beneath the |ight source serves as a fastening haft and =~ .
contai ner for an. accumul at or duipshemrthehsthasrding caracion e @onngcted
easily may be mmintained in upright position if jt is used as a floating
mar ker. The char gi ng imparalded miith & wHitageddvidear 420 Hmhd@onat i c
start of the oscillator if the flashi nl%u%&\g ce falls i Ttgr tor]fet eea’au%:ri%.'i—

placed so that one t&AgSHIeT ¥ikh dhey r and capac

ary.capacitofs,jdetefhihe the change of the flash

intensity By means l14. This m;kes identifiéation'
encoding possible in that the flash characteristic
is changed bj changing the flaéﬂ interval and in-
tensity. '

Both programming and on-off function maybe
effected by means of magnetically operated switches
operaféd from outside the housing, so that the de-
vice is completely water tight and pressure safe.

The lower part o% ihe device beneath the
light source éerves as a féétening haft and container for
an . accumulator or primary'batteries, whereby thé device
easily may be maintained in'ppright position if it is
used as é floating marker. The charging input terminals
11 which are used also for automatic start of the

* oscillator if the flaﬁhing'éeéice'falls into the
sea, are placed so that one terminal is external
on the side of the haft,and the other terminal is
placed in the centre-of the.iower end of the haft.

_ The haft is uéed for chargiﬁg of the interval
accumulator in that the haft is placed in a

fitted opening in a charging apparatuswhich 1is also

used for staring the device.




on the side of the haft,and the other termnal is placed in the centre of,
theAower end of the haft. The haft is used for charging of the interval
acdulf ator in that the haft is placed in a fitted opening in a charging L
appyr s which is also used for storing the device.- The devi cé~-sui t abl ev
for 1time use may be enclosed in an&t=Ileast partly translucent housing;
and.the oscillator preferably operates at a high frequency conpared wth
thfe\flash frequency, for instance at 5 40 kHz. CLAI M5 1. A device 3_,;‘

source. 5 rectifior Mg 3Vice suiobie 108 gackiiBe Coro meyuheen the
the auxtl i aroRanaBRR Ao Al Al dedsts Pary ERE et £oBsTnks 1 8¢ ai m
1, wherein theng. 6sci2¥at8r prteddily Ug¥rd £k Wt % hfsn SPHL§8ency
compared with the flash freqﬁency, for instance at
5 40 kHz.



3. - .* *Adevice according to Claim1l or 2, in which 10 tThe charge of the
Charglng capaci tor can be used for charging an accunul ator, . whi ch device
includes a plurality of auxiliary capacitors the nunber: of,u"",ﬂm”mummm
ohanged according to the desired charging of the accunul at

devi ce according to daim2, in which the 15 charging capaC|tor V|a_a
thyristor is discharged through a fIa3h7ITght source, and the os
a‘aurbl- vi brator which is bl ocked by i&gﬂgoltage over the charg
capaC|tor and thereafter supplies |gn voltage to the thyrif

di schargi ng the charging capacitor through 20 the flash |ight.
devi ce according to Cdaim4, suitable for maritime use and which

magnet cal Iy aker at oo PAVILg b LAISEIGETL BRURLRE. RREaWRLER, T DOl uTeS
control ling tf&x@;ﬁéﬁ@ é’ftzté}gsf’éﬂ:érafé’d dﬁitéﬁ sh dsa&?e&ge 2%k Uvinetrﬁe

charging capacit evi ce accor gto wherern

capacity of the@ag Hiedst Qﬁ@%ﬁ:@ﬂiéx@%&ﬁééﬁ@r via ﬁhicho‘i:hédbhitzﬁﬁtg

of the flash frequency.
: 5 capacitor can be buffer-charged dependent on the capacity

of the auxiliary capacitor or capacitors. _
2. A device according to Claim 1, wherein the a.c.
source is an oscillator fed by a d.c. source.
- 3. A device according to Claim 1 or 2, in which
10.the charge of the charging capacitor can ‘be used for
charging an accumulator, which device includes a plurality
of auxiliary capacitors the nunber of which can be changed
‘according to the'desired charging of the accumulator.
4, A device according to Claim 2, in which the
15 charging capacitor via a thyristor is discharged through
a flash light source, and the oscillator is a multi-
vibrator which is blocked hy the voltage over the charging
capacitor and thereafter supplies ignition.uoltage'to the
'th&ristor for discharging the charging capacitor through
20 the flash light. |
5. A device according.to Claim 4, suitable for
maritime useiand'which is‘enclosed in an at least partially
translucent housing, and which includes magnefically
operated switches, operable from outside the housing and
25 controlling the starting of the oscillator after the
discharge of the charging capacitor.
6. A device according to Claim 4 or 5, wherein

the capacity of the auxiliary capacitor is adjustable



" A device accordlng to daim4 or 5, which includes a vol tage divi-der

-connected in chargi ng capacitor, which divider, together . i
' ”H"]IE l W @ city of the auxiliary capaci tor(s)", - enabl es g
a
Clm

|ntensc usted 8. A devi ce according to any of W
. to 7, characterlsed in that 8he oscillator operates at a high
frequency conpared with the flash frequency. 10 9. A devi ce as
according.to. C|a|n18 wherein the oscillator operates at a frequency of 40
kHz. 10. . A device according to any of Claims 4 to 9, characterised in
that the intEpyapd aw&tmﬁmgf WERYFY - are control lable from

gﬂéiiiﬁtfgﬁ 032'22;&1%@&#@&?&%%“% %"Iii’é‘ﬁuﬁ et RSB BERRER
T
the appi i caﬁ?tseéitésrféﬁiv ¥ ety T el £ oY o Rl HRRPELRTC) o7

difficult to

1oL OchFBlyrel B g 00R5) Mogligh e BRaCnaBRS B 1oy be

5 capac1ty of the auxiliary capacltor(s), enables the flash
intensity to be adausted d |
8. A device according to any of Clalms 4 to 7,
| characterised in that the osc111ator operates at a hlgh
frequency compared W1th the flash frequency
10 9. A device as according to Clalm 8, wherein the
osclllator operates at a frequency of 40 kHz
" 10. A dev1ce-accord1ng to any of Claims 4 to 9,
characterieed.in that the interval and intensity of the
flash llght are controllable from outside the hou51ng
15 11. A device for charglng a charging capacitor,
substantially as hereinbefore described with reference

to the accompanying drawing.

The text of the apced!leatiun has been reproduced hy photocopying the applicants original
- typesoript. It may contain & few amendments which are difficult to read, The original
typescript cantuiniac these smendments may be 1nspoctod on the premises of the Patent Office



