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E VER DREAM of owning .. 100II f ... • 
quency counter! Tbe S5(lO..and-up 

I ... truments are 10" for aU .-on. of ex
perimentAl and ;nduatriaJ work, but the 
�Unlte eLoek and "Ompltl< d«odlng 
dl'l'ultry they Doe putl them ",ell out of 
..... ch of mOIl! experimente ... But how 
about a frequency me/ft.? About SlZ 
worth of oemlconductono, Integrated clr
culla, a n d  other part. CIIn put you In 

0._. ,..,. 

DIRECT 
READOUT 
IC FREQ 
METER 
By DON LANCASTER 

c:ommand of .. live-range, linur _Ie 
meter. good from � Hz to I IoIH ... II h .. 
an input oe".JtIY;ty of 30 mi1tivoU .. 
r.m .... aroeptt any wav...tlape with aD 
I,. of .«uraey,""<1 aulomaUeall)' uU. 
bnlt .. Illooit .imply by borrowing the 
6O-Hz ... ruen« belonging to the local 
power company. 'The Integrated tircuitl 
and II printed bolor<l make it R snap to 
put together. 

" 



Thi. frequeney meter i. perfect for 
checking the performance of experi· 
mental audio """'ilia to,.,., tone generator., 
and "'Iaare·wave oignal BOUr<::e<i, and l.s 
particula rly handy If you're working 
with R'ITY, F�I multiplex decoders, 
tone'signaling circuit., or ele<:tronle mu· 
.kal Instrumenta, It'. a "must have" in· 
.trumenl for working with transistor or 
SCR power Inverters when it come$ time 
10 aet-and keep--the operating fre· 
quency right on 60 Hz. and It'. useful 
for che<:klng out the performance of en· 
gine·driven emergency power unlto. 

Add an external """,lllator, and the 
unit �nme$ an accurate LC bridge for 
determining the value of an Inductanee 
or capacitance. And, finally. you can 
make the meter count anything you can 
wnvert into ... petltive electrical pul ..... 
by adding a .mal! generator and a photo. 
electric pickup, or IOmethlng oimi1ar; 

then the meter i8 an accurate, wide' 
range linear·""al. t"ehometer. 

How II Work •. The Input .ignal. are 
amplified and Inverted by tranoi8tor QI, 
"" ohown in Fig. 1. Tlti. trana;"'tor drives 
.. Schmitt trigger ctl'(:uit (le1) whOlle 
output onapa. from ground to +3.{I volts 
the instant the input .ignal goeA pooitlve 
above a eert"in threshold level. The ri"" 
time of Icr. output (from pin 6) i. in_ 
dependent of the shape of the Input .ig. 
nal, BO a re<:tangular waveform of Iden· 
ticol frequency to the in put resulta. 

Capacitor C8 and .... 18tor RI; diller· 
entiate the aqua� WRve to produce a 
pooltive trigger pul"" every Urne IC I 
.n&p' 0". These pul&e$ trigger IC2 (a 
rnonOOltable multivlbr.o.tor) , which abo 
snap' 0". and stays on for a pred"", time 
interval determined by R8, RlS, and a 
.elected range capacitor {from C9 
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through 013). Each capacitor provid ... a 
time delay ten tlmu that of iu neigh. 
ber. ",suiting In five decaile frequency 
range •. Ollii/>",le control RI5 ""Ia Ihe 
time delay to a value that cau_ a 6O-Hz 
input $ignal 10 .ead exactly 60 on the 
100-Hz ".nge. 

How o/le� 10!! snape on � delermlned 
by the inpul frequency. while how lOll!! 
it Btay. on i. determined by lhe ".nge 
.witch·""le<lted capacitor. The .... tio of 
0" time to off time linearly incre""'" 
with increulng lrequency. ReBi"tor R7 
charges up C. and C5 (an integrator) to 
a voltage whose "'''''''!le value equal. the 
ratio of 0" to off time. MeIer M I then 
lndicat ... th� average voltage ". f",· 
quency. 

Zero control R6 providH a smal! d.c, 
voltage 10 buck out the .... Iura!!on effe<lt 
of ICZ. while DZ p.ote<:18 the meter f.om 
overload If an input frequency higher 
than ful! ""ale � en""untered. A ""uven· 
tion,,] .. ncr-regulated +3.9-volt d.c. sup
ply is ulled. Switch 81 and .... i.tor RI 
route the 6O·Hz power to the input for 
calibration. 

The l00·Hz ""ale accurney depends 
oolely upon how closely you can read the 
mete •. while the scale· tn-scale accuracy 
depend. upon how e]OIIely the range ca
paciton! (09 through 013) are exacl 
de<:ade multiple •. An accurncy of bette. 
than :3% should be euily obtained 
with a quality mete. and careful capaci· 
to. selection. 

ConstnlCtion. The two IC's together re
place five tra""i"to", and nine ,..,.isto .... 
which. if bought separately. would """t 
eight doll ..... , or well over twice thaI of 
the IC' •• not counting the extra a"""m' 
bly time and tl"<lUble. 

Buy (_ Part. Liot), or etch. cut. 
and drill the printed c!,..,uit bortrd and 
mount the componenls 118 .hown in Fig><. 
Z, 3, and 5. Walch the polarity on all 
oemiconductOl"ll and electrolytic capaci
to .... On ICI and IC2. m"ke .,..,.Ia;n lead 
8 (center lead of fiat side. having a red 
dot) !IOU 10 Ille +3.9·,,,11 �"pply . 

Mount the meIer. pilot lamp. Ra"g� 
.witch 8�, O"i� conlrol Rf. input jack 
n. Zero control �6. on/off switch 52, 
calibration switch 81, and calibration 
polentiometer R15 on a .ultable front 
panel u shown in the photo on page 53 . 
Mount the PC bortrd and the ",malnder 
of the componenUr withIn the ""lected 
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metal e ... !<>.u ...... U.., Fig. 3 u a guide 
for Inle..,.,�ti� the PC board with 
Ihe ..... maindtr of the .o.)-.Iem. 

The accu"",y of the I ... trument on the 
four upper .".1 .. dependl enU ..... Jy upOn 
how cI.,..,ly range CApaclto... CII) 
through C13 a .... enet dec.de .o.ubmulti· 
pi .. of e9. One lOur()e or m.tcbed CA· 
paclto ... I. given In the Part. Uet. Oth· 
erwl .... by using an LC bridge, a quality 
..clll....,ope, or ... good udl o ..cillator. 
)"(IU ean trim the CApo.cltance (and tbere
fO ...... th� 001 time of ICI) 10 th.o.t the 
frequency indicaUon on /Ill hu uact 
Ileale-to..ocaJe ealibratioD. 

When the upadt ..... are aOOllrate. 
you'lI hue a correct f�uency ...... dlng 
on PM)' lleale without I .. vln, to ...,touch 
Ihe Calibrate """Irol. and with a power
line calibration. you can relit .... ured 
thu all "".Ie. will be Mcurate . 

• 
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Oper.tln. Hint •• A"my. t ..... I�" ".i .. 
...... t...... / .. 11)' """.'.....,Iock..,... be/� 
)'Otr .... ke •• y "'_.--, or _"Cd 
1M i, • .t .. ".e..t 10 P live ci...,..U. or you 
might rlak damage to Qt. Callbnte tile 
[natrumenl ".eh Ume }"(IU UK It by zero
ing Ille meter (with front.panel Zf:ro 
oontrol R6). .electing the too·lit range. 
and .etUng the Preq/60 H. awlteh (81) 
to 60 H .. Bring the G,,;� ""ntrol up • 
qu .. ter tUn> and adju.ot the meter to a 
.. ... d)' "60'" reading u.oing the Colibrate 
pOtentiometer. Set the I'req/61) H __ ltch 
to I'req. and you·...,.II..,t to meuu ...... 

Koep the Input amplitude under l 
volt. •. m .... ....,.Imum. If )·011' .... worlting 
with Miller algna.1 leveta. add ....... bUve 
divider to eut the level down. You may 
... rely oonnect the Input to any d.e. level 
within the breakdown rating or CI. 

(ColllllluCIi 011 jI(1ge 98) 
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Ie FREQ METER 
(C"'d;lI�ed from I"'96�) 

Avoid pegging the meter by alwar .. 
starting ane .,.nge "bol:� the r�uency 
you want to meUu",. Bc>it operatioll ""
en .... when the G,,(n control is advanced 
'loth of a tum beyond \be po!nt whtre 
the metee Ii",t produce. a .uady Indica
tion. 

�'or powee inverter woek, there'. a dif
ferent way to use the frequency mtter. 
Calibratt the instrument again.t the 6O
Hz power lint and thM plug the frequen. 
cy mtler·. power Hne CQrd Into the in_ 

.. 

Fill, 5. ""'ual_.;.. '"y.... .f PC ""'.... Orin .. 
"'-" In Fi,. 2, molin' ",",,_nt ••• 00' "1_ 3_ 

verter. leaving the Freq/GO liz Bwitch in 
\be 60 llz po$ition. Now. read the fre
quency directly. The uner-regulated .up
ply automatically talc ... care of any In
verter voltage from 70 10 160 VOlt9. at 
any frequency from 30 to 1200 Hz. 

In cas... where you're meaauring 
pul""'; or olher low duly cyde signal., 
you'll gel beat "",ullil wilh a narrow. 
negali�e-yoi .. y input waveform. -illl--

I'OOU�A' UEt,ION",5 


