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The un,ts are, a ciual polanty pO\t{er supply, a ::>quare, triangular Bnd stnf~ \vave function 

qenerator and a fr equenc; rooter 
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\rI electrical 'Norkb
1

¥lch devioo 1$ any p,oee of electrical device II,a\ carl be "sed for 

)factieai work in an eledric.al laboratory or 'h'Orksi1op. Workbench dew:es are generally 

,andy and smail thereby making it easy \0 carry around and worK w\ih. This proi
eet 

worl< is 

)oneratof and a frequency meiHr The peculiar featu", of tn'S devlce ,s ils digital display 

.f1B cornrnDnest of t(leSe sc.urces. 

a.c and de volianes at leN' levels for eauiumen! OOBralion w . , ' 

1he power supply \n fnl5 

1. Step up or step down by transformer action of a.C line voltage to required voltage. 

voltage to a pulsating d.c voltage by eiitter ;lalfWave or full'Nave 

Hagulale power supply output In proportiOn \0 the applied ioa,j 
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The cornparator on figurel. 3 has 8 pos!iivc fcec1bach,vv(d!e the (iutput serves 8S input to the 

R". 

c 

Dr 

nG, '1 A mf'-JE VlAVE OSC~LLATOR cmculT 

~r:tf.:rfJ~3t. 

resistance to the invortinq tenrdnf)! of he Op<lrilP Dnd this is fer amplitude 

ThG dynamic resistance 
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A LrrERA'I'liRE H.EVIE\V< . . .. 

progress came only a!i.er 111(; invenlion o( the primary cen by Voila in 13()O. Prior 

Orne <Jxpclrlmenlars had only 111gh voitage souI'ces possessing very high oulpul 

, but in tile 1800. the 81Edric primary cell became generally available. Its low 

d,anee encounter occurred in tt,e 13tter pari of 19'" cen!ury, this being diScovery of 1M 

a weal, dectnca! signal, I,OW to recUy radiO irequenq ,,,,d aHematin\! current. and 

10 generate radio frequency current. The firs! dec,,,dG d iI\8 2.0") ceniu, y S3W lhese 

cmGf9
0d 

3S the purposef"iiy buill diode in which U,e Edison effect was "ti;'zed. Thc 

, it could p,dor", a!l forms of ampl,flcation, reclification and generc,',on By the 

the thermionic deviCE' had "valved inlo many forms saUsiy,ng many nneds. Tuned 

and special purpose deVices buill wit;' valves '" th,,;' basis developed. ihe bisiabl<,) 

.Hop and d.c ampiifier 1)8in9 examples thai in,"""Y ,ulUlcd some special neuds 

, vnlVa.based ,,!ectronic circuitry was then too expensive, too unr""Clb!r. and too 

Va!,,,,, used toO much pow",-, Ihey ran at 100 high a tBfnperatUtf>. Ii ,ey were too 



they cost too much, and they Y'if!re not reliable to be used in huge numbers, In the 

940 dHcadH, HK'; transistor vvas dHv!sed at thH BeB iaboratork:,s. It did not Hrnerged quito 

s!..iddenly as it rniuht SGern but carne about frorn gradual e'v'o!ution of e·adiGr vvork c~n 

·'0<}H'.I-;:".<:H<:-: diocie, of the 1900 er8 and after. Valves: intact being able to satisfy many of the 

of thG practical transistor ()nvvanJ, there has being gn:::'at incroasf; in the pace of 

developrnent made dovi(>.:;;s srnaiier, chf:aper and far less power 

This has enabled t.he basic levcd of systerns to be gradua!iy: at a very 

assembled trorn discrete component USW!fl individuaHy picked transistors; but today, 

whole mu1tj .. decade counter, v1i1h :ts display, would nonna1iy be purchased as a single 

The om1'eel is orqanizGd in four chantHfs, Cha(;ter c}nE-: Gives the; qenera! introduction of the ~ . ~..... ~ ~ .,/ ~ .. 

catculaliops of nO'll some compofH':nt values '>//GrG arriv($d at ,3nci in:f.:.H)rtant specifications 

thrf!8 provides an insight into thE; cons!ruction techniques nnd teshng of the device. 

four c:ontains the conclusion, recncnrnendaticn and references . 

.. , 
f 



Vanab!s pov:er supply" 

F undiun generahx, 
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Output voltage and regulator. 

To select a sLer) dUVv'rl transformer fm 8.e: rnains. tfH:; transformer' turns ratio is Clut frum the I ' ~ 

FlG 2,'1 OUTPUT V>JAVE FOHM OF A FULL VJPNE RECTifiER 
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::' 240 
;- e;··j.t!i .. !~::': 

! GCM, and, VJiHl th,s kind {jf voitag::: at the input uf transfonl:er rated Dr 24GV to 1 C',J, the 

180 

17.75 
=- 10.49 

240 

H:e secondary is su,table, but a center tnped tr3nsforrner raied at 240125V was chosen so 

The diode pe;;k inverse vo!t::"-'lqe (Pl\J) fuc f} bndqe rccUfer is cquai to its peak \/o!tage-Vp. 

equal to 2Vp 
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ANALOG TO !YGHAL CONVERTER 

The rneF10d of 

FIG, 25 ANALOG TO DlGITAL CONVERTER 
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\NE!N BRIDGE OSCILLATOR 
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h()ur~; and a 3F1tlStadc~:y perforrnance of ltv:-: POWi)( supply unit \f.J;JS recorded_ 

di'3tonecl S:D!,(:~b ,,\iece produr>:=,'cL The rr-equency countc'! output Vias not very flccurate and 

30 
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a dual pc>larity poyver supply 'Nith a digitd d:sp1aj unit fur output voltage, three output 

function gfmnrator (sino, triangular, and square 'Naveforrns. y. Lastly a frequency Gounter 

with a c:l1gitai display unit tor frequency output The ~:mn \j'/f3,S achieved, but nc~t without 

The rnajot limitations are thf) inability to otrtain the rnaxirnurn de;:Hrod output frequi::mcy, and 

1 herebv recQmmend thal: thE' d(::oartrnent should OrGo()se r.Koiects that 'NiH be useful in the 
'/' . ~ ". ~) 

laboratory as vve!! 8S in the university cornmunity so 8S to f;ncouragr.t and build confidence 

in upcorning students. Students ;:.>hm.lld a;':'>o bc; made to use pro.iE-;cts construc:.ted by tellow 

crystal oscillatclf as th(; dock generator, and HIe frequency counier can be (nade to display 

fractions. Thf~se modificahons should b('~ a topic for futuro project rropcl~,als, 
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