
TIME BASE
GENERATOR

By P. R. Arthur

In last  month's issue we descr ibed a very s imple wobbulator which is
capable of operating with an oscil loscope offering a timebase output. The
circuit described here enables the wobbulatoi to be employed with

oscil loscopes which do not have the requisite timebase output.

Fig, l. The timebase generator incorporates a
constant cufrent source charging a capacitor.
and produces a linear sawtooth at low output

impedance

' l 'he 
unit described in the article ,,Low Cost Wob-

bulator" ,  which appeared in last  month 's  issue,  can be
used on i ts  own wi th an osci l loscope having a sui table
timebase output, the latter beine coupled to the
var iable capaci tance d iodes in  the* wobSuiator .  The
combination of wobbulator and oscil loscope then
allows the response curve of an a.m. receiver tb be dis-
pl1ye$ on the cathode ray tube of the oscil loscope.

. . I t  is  a lso possib le to 
'use 

the uni t  wi th an '  os-
cll loscope, not ha-ving a timebase output, and this is
acnlevecl  by.employrng.  a separate t imebase generator
tbr  the wobbulator .  The osci l loscope t ime6ase then
sryggps the spot across the face ofthe cathode rav tube
whi le the addi t ional  [ imebase sweeps the wobbulator
frequency across the receiver passband.

The timebase for the wobbilator aiso produces a
positive. pulse at the srart of the flyback beriod and
the .pulse can be employed to synchionise the
trmebase ot the oscil loscope when this has a triggered
sweep mode. Using the tiigger pulse to synchi-onise
tne two trmebases is not essential, but it does ensure a
stable trace. The author has obtained excellent results
with.this.synchronising.technique using a Russian Cl-
16 double beam oscil loscope, which" is compietely
devoid of  any form of  t imebaie output .

RELAXATION OSCILLATOR

. Thg .timebase generator is based on a unijunction
t ransrstor relaxat ion osci l lator.  The circui t  appears in
Fig. 1.
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As soon as on-off switch Sl is closed, C1 commences
to charge via transistor TRl. TRf iunitions as a cons-tant current source, whereupon the voltale across C1nses ln a tlnear manner with time. When the voltaee
across C1 reaches the emitter trieeerins-le;.t iri"tfi"unijunction transistor, TR2, it dis?l;;;;s raoid.lv viathe eminer and base i 

"t 
tt. arui..-il1l" Rb:'ilih""

g.ommenc.ql to charge once more via TRl. Fotr"-uometer Vlil. controls the current passed bv TRI andtherefore controls rhe rate ;t;hi"h-Cl;Irft;. i;
::1::1u""". VR1 operates as the timebase t ed"encv
con l ro l .

A linear sawtooth. waveform is produced at theemitter.of.TR2, but this is at a fairly-hi;h i;;d;";;-particularly. wtren the crrcurt is_ operating'at sio;
:y-."p speeds. The qave.form at the 

^emitterls, 

"""o.-S,Sgly;?gupled to the base of the emitter follower,
I .K;J.  l 'hts ol l 'ers a_low output impedance at thetimebase ou.tput socket *ni,jt-"".ufii i-a ue.u lo*levet,ol loadlng on the waveform shapine circuif. The
:]T!P?.r . output socket . connects 

-dir'ectly 
to the

:tjti":"r. 
rnput socket of the wobbulator via screened

. A positive-going pulse is developed across Rb dur_
:lS.-t.h" drscha.rge period -of.Cl, and this may be usedto trrgger the timebase of the oscilloscope, ihe sweeoIrequency rs.continually variabie from a few Hertz t'os.everal hundred Hertz,- the exact ,*g. Urir* A;;;;:dent upon tolerances in the,;ir;;;J ifi, ffi;'Vilifid
\ - t ,  ano fn qne. tngger ing vol tage of  TR2.

rower ls obtalned from a p.p3 9 volt bat0ery, currentconsumption ranging from about 2 to 5mA ;;c;di"g
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Fig. 2. The front panel is dritted out in tha
manner shown here
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Reststors
(Al l  f ixed values I  watr b%)

R l  3 . 3 k o
R2 47ka
R3 390f)
R4 3900
R5 220r)
RG 8 .2ko
VRI 5ko potent iometer,  l inear

Capacitor
at O.+lprf plastic foil, type C2g0

Semiconductors
TRl  RC177
TR2 2N4871
TR3 2N3704

Switch
Sl s.p.s. t .  toggle

Sockets
SKl,  SK2 coaxial  sockets

Miscellaneous
9.?se, "A.8.S." type M3, 130 x
( t J o r a m J

lP3 battery (Ever Ready)
uattery connector
Knob
Veroboard, 0. l in.  matr ix
Veropins, 0.  l in.

100 x 50mm.

to the sett ing of VRl.  The 2N4871 specif ied for TR2 is
avai lable from Henrv's Radio. Ltd.

C O N S T R U C T I O N

The prototype is housed in an ,,A.8.S." case type
M3, obiainabi6 from Doram ei".tt"r-i.r,'f,ta. fnl"s'is
a plastic case with metal front panel and -earu.".
130,by-100 by 50ln[r Fig. 2 shows the holes required
rn the tront,panel. The two small mounting hol-es for
each c<.raxial socket are marked out with the"aid of the
socket itself TtgV are drilled 684 clear with a No. gi
twrst drrll. A solder tag is fitted under the inner secur_
ing.nut of the timebase output socket, SK2, to provide
a chassis connect ion.

All the small components are mounted on a
Veroboard panel of  0.1ih. matr ix, , this having t3 holei
Dy Ib copper stnps. I'here are no breaks in the strips.

The small components are all assembled on a
Veroboard panel positioned behind the sweap

speed potentiometer
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Another view illustrating the internal layout

' l 'he component layout on the panel is i l lustrated in
l ' is .  ;1 .  Veiooins sui table for  0. l in .  Veroboard are used
foi'the ooinis where external connections are made to
VRf 

""a 
the sockets. etc. The two connections to VRl

track are designated "A" and "B"' The lead marked
"A" connects"to the potentiometer tag correspon{ng
to maximum clockwise rotat ion of  i ts  sp indle.  The
leacl , indicated as "B" connects to the other track tag.

' lhe component panel is positioned behind VR1
with its copper side facing the front panel, and with
the Veropin i  which connect  to  the potent iometer  at
the tou.  Short  s ingle st rand wires connect  the panel  to
the rest  of  the c i rcu i t ,  and these provide the panel
with a rnounting of adequate rigidity.

There is plenty of space for the battery at the bot-
tom of the iase. it can be held in place with a simple
clamp affixed to the front panel. Alternatively, a piece
of foam rubber or plastic glued to the rear ofthe panel
can retain i t  in nosi t ion.

Fos. bottcry clap
vio 51
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NcA.  bo t tc ry  c l iP

Di rcc t ion  o f  s t r ips

Fig. 3. Component layout on the Veroboard
panel. There are no breaks in the copper strips

The front pane! is marked up with legends
taken lrom Panel-Signs Sat /Vo. 4, available

from Data Publications, Ltd'

USING THE GENERATOR

As alreadv mentioned, the timebase outl[ lt
connects to th l  t imebase input  of  the wobbulator '  The
irigger pulse output connects, where applicable, to the
tr i [ [er ' input  <- t i " the osci l loscope.  The equipment , i 's
then set  up in  rnuch the same. way as q l tn tne woo-
bulator on its own, except that lt l l  no^w also necessary
io aajust the frequeniy control of.the additional
timebase. The frequency is set up such that one com-
nlete p ic ture of  th i  d is i layed re ie iver  passband f i l ls ,
hr  nei r ly  f i l ls ,  the os i i l loscope screen f rom s ide to
s ide.  I
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