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SPARTA R.A-4 Remote Amplifier 

Prelimjnary Description/Specifications 

' 
4-13 -71 

The RA-4 is a four-cliannel remote mixer prov iding a choice of e ither low -level 

microphone or high-level program i nput to each channel. A program-line 

amplifier plus Master gain control delivers up to 10 dbm nominal progn1m level 

into a 600 ohm line. 

Either 150-250 or 50 ohm microphones may be used for low-level inputs, while 

high-level inputs may be e ither 600 ohm terminated or high-impedance bridged . 

The unit is supplied with terminating resistors which, when r emoved, allow the 

RA-4 to be operated with "sen1i-pro" tape units, tuners or similar sources which 

r equire a high -impedance load. 

Both AC line and DC battery supplies arc internal, with automatic battery operatior~ 

in the event of AC line failure . During AC operation there is no load upon the 

batteries, as indica ted by a front -panel lamp. 

Ext remely long battery life results from a unique line amplifier operating at 

very high efficiency. The no-signal current w:ain is so low d1ett siguifica.n~ 

curre nt is required only for actual program output. This allows long life to 

be obtained with a _relatively small and inexpensive pair of 9v transistor batteries . 

A built-in test-tone oscillator at 700 H:l operates independently from the Mixer 

level controls. permitting the oscillator to be used for setting Master gain 

without changing preset Mixer positions . 

A novel headphone cixcuit with front -panel jack and ga.i11 -control operates via 

its own amplifier di.rectly from the line output so that both program and/or 

talkback ma terial may be monitored . Eitl~r high or low impedance phones may 

be used , wired for stereo or mono. without .inter nal changes . Monitor output is 

a lso available ori the rear panel for use with an ex.ternal monitor amplifier. 

Mixer bus access is a lso provided to allow "stacking" of two or more uni ts for 

multiple-mixing applications and multiple line feed . 
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WARRANTY 

SPARTA ELECTRONIC CORPORATION warrants to the purchaser of SPARTA 
Electronic Products that any part thereof, which proves to be defective 
within one year from the date of shipment, will be repaired or replaced 
free of charge if returned to the factory prepaid . All returns must be 
specifically authorized by the factory prior to shipment. 

SPARTA reserves the right to make changes in design and improvements 
upon its products without assuming any obligation to install the same 
upon any of its products theretofore manufactured. 

High voltage transformers, modulation transformers, reactors and filter 
chokes carry an extended warranty of 50% of the replacement cost being 
a llowed should failure occur during the second year. Electron tubes and 
silicon rectifiers bear only the warranty of the manufacturer thereof in 
effect at the time of shi pment to Purchaser. 

Accessories supplied by , but not manufactured by SPARTA ELECTRONIC 
CORPORATION, shall carry only such manufacturer's standard warranty 
and are specifically excluded from SPARTA ELECTRONIC CORPORATION's 
warranty. 

This warranty is expressly in lieu of all other warranties express or implied 
and does not apply to normal wear and tear or damage resulting from shipme nt, 
misuse, unauthorized modifications, or any other modifications, or any other 
cause or condition except normal usage. Replacement parts supplied under 
this warranty carry onl y the unexpired portion of the original warranty. 

,-
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RFI 

ELIMINATION 

Radio freque ncy interference, or RFI , i s always a possibility when audio 

equipment is operated i n the presence of RF fields . It can be particularly 

troublesome in solid- state systems containing low-level program lines and 

h igh-gain prcamplificrs because less RF voltage or current is needed in such 

systems to cause interference . 

With properly-<lesigncd audio equipment , particularly tha.l intended for use 

by radio broadcasters , the incidence of RFI is relatively low provided proper 

installation practices have been followed, yet RFI does occur in even the best 

uf .insi.ctllui.w11s iJ~vaust: ui ii.::; v.iri.udlly uHµtediv~ctl>ic: 11cti..U1t:! . IL uui..:b 11ui. 

necessarily require a strong field for RFI to result, and it i s not uncommon 

for an audio system to be unaffected by a nearby high-powe r transmitter . 

yet be ridden with Rf! from a distant source al a different frequency. 

The obvious question, of course, i s "Why can't audio equipment i..ie macic 

RFI-proof?" The answer, unfortunately , cannot be so obvious for although 

normal gain a nd frequency response of an amplifie r can easily be limited 

t o the audio range , this j s not the case for individual components and 

conduct0rs. Capacitors , resistors, inductors , wires and trnnsistors 

continue to function as such at frequencies far beyond the bounds of the 
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audio spectrum . The wire that is a s imple conductor al audio frequencies 

may become a highly efficient antenna or j.nductor at rndio frequencies : 

The in~ignificant stray capacitance at audio frequencies can become a 

very effective coupling or tuning capacitor at radio frequencies: The 

semiconductor junction that is a linear coutrol element at audio levels 

wilJ become an excellent diode di..' lector or modulator if suffic.:ienl Rr 

enercJy reaches it . 

The task of RrI suppressiou, then, is just that -- suppression rathe:-r than 

elimination. No mt1lter what p~dns are taken a t the design and munufacturing 

levels to minimize susceptibility to RF, the possibility will still exist simply 

because there is no way to force a component such as a semiconductor lo 

recognize the dif(orcncc behvccn a change of voltage or current at uud10 

frequencies and a similar 01 greater change at some higher frequency. 

Fortu11r1tely, there ore many effective preventative measures that can be 

taken, and the ultimate solution to RrI becomes that o[ providi ng reusonablc 

suppression during initiul design and manufacture followed by additional 

effort during subsequent installation , if required by an unusually severe 

environment. It is well to note that the best of built-in suppression can 

be undone by improper or curcless installation . 

The symptoms of RI .., are valicd , depending upon the strength of U1e fi<>ld, how 

it is entering the sy!>tem, where and how it is being detec,ted, and what kind 

of modulation it carries . An AM c;arrier may cnt<'r a system, be partially or 
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completely detected by a non-linear element (more on thi s later) and produce 

the modulation superimposed over the normal program. If the two programs 

a re d ifforcmt , the intruder is usually recognized as such quite readily; if they 

are the same , the symptoms may appear ns hum, noise, ra spiness or similar 

distortion. Also, if the RF'l is strong cmough , the result may be a completoly 

blocked amplifier stage with only noise or perhaps silence as a symptom . 

An audio system normally docs not contain the neccssc.1ry c lements for rM 

detection, so when the intruding carrier i s frequency modulated the symptom is 

usually the.it of an un-modulatcd carrier; hum, noi se , distortion of the normal 

program, or again the s ilence of a b locked amplifier stage . If the offender is 

a VHF FM carrier , however, it will most often be entering the audio system via 

a conductor or cable that is resonant or "tuned" at or near the hequen<.;y vf i.i1L1 

i nterfering carrier; quite literally a tuned antenna . In such a case the fM can 

be converted to J\M by riding the slope of the tuned clement and subsequ0ntly 

be detected by a non-lineur e lement so as to exhibit the symptoms oi 1\M Rfl. 

When HFI is due to a TV transmHter, the symptoms will most often, though not 

always, be characterized by a raucus 60 Hz . buzz due to tho AM frame-rate 

sync-µulse. Si nee two carrio1 s may be involved, one AM and one FM, the 

s ymptoms may also become involved , even to the extent of including those of 

a completely separate carrier from another source . No rnatter how complex the 

symptoms, however , there arc two factors common to a ll forms of RFI . First, 
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RF energy is entering the system by a path or paths that can be located and 

i nterrupted . Second, the RF is being detected by a non-linenr element or 

rectifier that can be located and suppressed . 

The proc.;css of eliminating or suppressing llFl, then , involves two basic steps; 

preventing or minimizjng the transfer of RF into the system , and preventin~J 

detection of the Rr . The first step is simplified conside rably by identifying 

the source and particularly the frequency of the interfering carri er , and the 

second requires locating the point at which it is being detected. 

When consideriny the means whereby RF energy can enter an audjo system, one 

must be constantly awc:ire that stray capacitances may be excellent conduclors 

for Rf and that any wire or metal structure will be resonant at many different 

frequencies. The most prevalent example , of course, is the twisted-pc.Jr 

shielded audio cable feeding a console which may aict as a quart(•r-wave stub 

antenna al one frequency and as a mulU-w,1vclength long-wire antenna al u much 

higher frequency . Of nearly equal importance arc instances wh~rc turntable 

tone-arm leads act as VHF antennas -- pc.rticularly troublesome because of their 

l ocallon~; in very low-level , high impedance circuits -- and l\C power-lines, 

which can be very efficient l ong-wire antcnnns at the lower radio {rc•qu0ncies . 

The scurch for the roule of IU'I is generally a process of eliminating, one by one , 

the connecting cables by which RF may be entering the system . 1\t the same time, 

judicious use of opcruting switches and potentiometer$ will provide positiv<? clues 
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as to the source . For example , if reducing a tum table mixer control t o zero will 

stop the interference it is a near certain indicator that both injection and 

detection are taking place i n that channel and prior to the mixer control , perhaps 

i n another part of the system . 

If a conncc:tiny cable is found to be an offender, the first step i s to exuminc the 

connections at both ends and particulorly the way the shield is connected . 111 

most instances best operation will be obtained when the shield is connected at 

the load or console end and left open at the source end . This is because the 

equipment at each end of the connecting cable will always have some sort of 

return to a common ground, and connecting the shield at both ends completes <.1 

l oop which quite often \,vill respond to magnetic fields . There is no hard and 

fast rule, however, and it is wise to tly various combinations . 

When the interference is in the VHF range , it will often be found that shortening 

_2!:.. lengthcning a cohle will eliminate RF! by "detuning" it. Also, it may be found 

that simply moving or re-routing will accomplish the same effect. In such ca scs 

it most ofLcn found that touching cables or connections will result l n u change of 

level or symptoms of the Rf!. Needless to say , connecting cables should never 

be coiled and tied in Joops . If one must be shortened but not cut , fold it back 

and forth upon itself and tic it securely . 

The next step , if cable-dress and shielding techniques urc insufficient , is to 

b ypass program-carrying conductors to ground or shield terminals with suitable 

capacitors. Since the reactance of a capacitor decreases as frequency increases, 
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the procedure is to choose a capacitor value which will have no significant effect 

at program-line impedanc.:es and frequencies, yet form a low reactancc shunt 

path to ground for the radio frequencies . f or the typical 600 ohm system , a 

value of 0 . 001 mfd to 0 . 002 mfd is nearly ideal since the reactance is about 5 K 

ohms at the higher audio frequencies, falls to 100 ohms at lhe middle of the AM 

broadcast band , and is close to 1 ohm at the middle of the FM-TV bands . 

The cupacitors used should be lOvV-inductancc types , such as disc ceramics, 

and lead-leng ths should be kept short: Othervl/ise the capacitor crnd l eads could 

become resonunt at a frequency which could add ralher than cure RrI . The 

preceding given values can be extrapolated to other impedance levels simply 

by following the reciproca l re lationshjp; if the audio line impedance is higl1er, 

the capacitor should be proportionally smaller , and visa-versu . 

In severe circumstances RF chokes may be inserted in series wilh the audio 

lines , and w1Lh bypass capacitor s to g1ound at each encl a W :!ry effective filter 

section will result, if lead length s are kept short. The Ohm.ite Z-50 and Z-1111 

chokes arc typical and quite popular for suppression at the higher frequencies. 

J\lternatnly , passing audio lE>.ads through ferrile beads is very effeclivc and 

space-saving at VHF' frequencies. Chokes arc generally not too practical at /\M 

broadcast frequencies , however, since those with high enough reactance usually 

have enough DC resistance to affect audio levels in low-impedance lines. Wh<.!ll 

filtering AC power lines , 0.01 to 0 .1 rnfd, 600 volt capacitors may be u sed , 

a l though it may be simpler and inorc effective to empl oy a commercial filler 
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designed for the purpose . 

The suggestions so far have dealt with means of prcvonting Rf from entering 

the audio system . Of equal importance anrl often the most effective approach 

is to isolate and suppress the point of detection . I:vcn though it may require 

going into the circuitry of cquipmeul in the audjo sys Lem , it often requires Jess 

effort than adding multiple filters to prevent the Rf from entering in the first 

place. /\s an aid in locating points at which RF can be detected, it will help 

to consider some c.:ircumstances that can result in a 11011-lincar junction , or 

rectifier. 

Considering one uf the earliest known forms of an RF detector , the gale nu 

crystal and cat's whisker , we can see the effect s of Rf det ection resulting 

from pojnt-conlact of two dissLmilar me tals . The significant factor is that a 

junction of any two dissimilar meta l s or metal compounds is potential detector. 

Now , we cannot prevent such junctions in an audio system because they cxisl 

virtually eve ry time a connection is mude . What we can do , however, is assure 

that every r;onn0ctio11 is secure and tight so there is no pos::.ibHity of intrcxlucing 

a voltcJge-drop -- audio or Rf. 

In this context we must a l so consider a vc.ry common cause of Rrr in turntable 

s ystems . C onnections to the Lone-arm cartridge a rc made with smull push -ou 

clips because soldering to the cartridge pins directly would likely destroy tho 

cartridge . The combination of a l oose c lip , particularly if oxidizf'd , plus the 

tone arm lead (a n excellent VHF antenna) and tho follovving high-gain amplifiet s 
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is an excellent invitation Lo RrT . Also, the usual tone arm with plug-in 

cartridge-shell .:ind _µlug- in connecting cable provides two additional sets 

of contacts at which RFI detection can take place . 

Within the circuitry of individual equipments of an audio syslem, the mo~,t common 

offonci.cr is tho c.:mitter-'-to-base junction of a transistor . This junction ls d forward­

biasc,d diode, with bias set so that a change of base current with ~ignal will 

produce a lincwr but nmpl.ificd chanCJO of collector current. Should Rf en0rgy reach 

such u junction, the bias could shift to a non-linear area and result in distort.ion 

of tile normal progrum material. lf Lhc Rf is amplitude modulutcd , it is likely 

that partial or full deteclion would take place, resulting in ...iudiblc reccxJnilion 

of the AM component a long with normal program . A sufficiently high Jevc.· l of Hr, 

liuw(;ve.1., t..uulu ui111pletely block a trr.1nsis~01 ca-.isii,g compkt.:: k,.35 of ur,y .:.udib1 

symptom, so it becomes quite necessary Lo allow for vurying symptoms with 

varying levels of intcrfer0ncc when attempting to loca te an offending junction . 

Once the point of detection is detcrmJncd , the solution is mud1 the Gumc as 

earlier described; shunt capacitors wHh :..;hort l eads , and series inductors in 

severe instances. It is usually easiest und most ~ffcctive to udd a capacitor 

directly across the emitter-to-ha se junction . The most effective value of capacHor 

will vary with particular cjrcuit parameters but a value of 100 pf is a good starting­

point. As a general guide, the capacitor should be as large as praclic<ll wilhout 

causing a loss e1t the highest audio fr~!quencies . 

Tho input impedance at the base of a transistor is usually mcasurnd in thousands of 
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ohms , and the sl~Jnal current i s generally q ui te small. If it is found that a 

capacitor reduces but dons not adequately suppress the Rrl, it will often suffice 

l o then add a series res1stol of perhaps 100 to 1 K ohms in ::,cries with the signal 

path immcdia tely preccdimJ the shunt capucitor , and substituting an inductor for 

the resisto1 in particularly severe instances . These latter <'xlremcs arc ra re ly 

necessary, however , since most audio uquipmc,nt designs include cquh-alcnl 

suppression al the most-likely points of RPI detection. 

We can conclude that RrJ is alwuys a possibility in an audio system and cun 

appear uncxpcctcclly whC'n a change.. or addition is made to lhe system or when 

another trunsmitter goes on the air. We can al so conclude that RrI suppression 

is a logic~! process of climinatinq or minimizing RF paths into the audio system, 

or locating and supprcssinCJ the points at which detection is taking place, or 

both . Most important, we can conclude that all instances of RF! can be suppressed 

by systemdtic up1Jlicullon of one or more of the foregoing suggestions . 
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· Dear Cus tomer: 

SPARTA ELECTRONIC CORPORATION 
Remote Amp. Model RA-4. 

Careful attention to Quality Control is another important element in our daily effort to provide you with 
excellence of product and service. At SPARTA each piece of equipment and sub-assembly r eceives 
numerous inspections and tests in the process of production. The final results must measure within 
our exacting requirements before it is shipped to you. Listed below are just a few of the major check 
points and tests this particular piece of equipment has received before being prepared for shipment. 
Should you note any discrepancy in the appearance or operation of your SPARTA Product or if you have 
any general comments as to how we might be of greater service, your suggestions will be greatly 
appreciated . 

Customer l(U r .5 - t=r1z . Calib. By_&_ /(_....._ _____ Date y(/2,?Seri~l # /cfz; 
Power Supply Voltage + __ .... l,""'011::-::t/_______ /Otl 
1 KHZ.for Response Reference Inputs Low Level -SSdb High Level 0 db . 

Mix ~l Low Level Output + /0 dbm dist. 41 / £ /4 S/N - 6 f 
Response 20Hz -/4 --</ S00Hz ·- _ £ 10KHz_.....,C),....._ __ 20KHz_+---'--~ ..... 3..___ 
High Level Output +IO -· dbm dist . ~IP% S/N -~9 
Response 20Hz -:2.;? S00Hz - .. -</ 

I 
l OKHz -.7 20KHz 1.i 

Mix #2 Low Level Output i /0 dbm dist. 2 It'% S/N -b9 
Response 20Hz -/. 5 S00Hz - £,I l 0KHz r] 20KHz f o (< 
High Level Output -+ Jo dbm dist. ,. /7/4 S/N -~? 
Response 20Hz - :;. 2. S00Hz - ., 3 !()KHz •- o {p 20KHz - (, ~ 
Mix #3 Low Level Output +Lo dbm dist. tZ /0 % S/N -~2 
Response 20Hz -1... ,;/ S00Hz 3 l 0KHz r) 20KHz + . 3 
High Level Output -f-/0 dbm dist. .a 17% S/N -b~ 
Response 20Hz --;;;. L S00Hz - • ,<!.. l0KHz 'i 20KHz -/. .,-~'--' 

Mix #4 Low Level Output -+!O dbm dist. .. /~% _S/N - 62? 
Response 20Hz -/- ~ S00Hz - .. 1 l0KHz 0 20KHz -I- '" ~ 
High Level Output -f /0 dbm dist. .;?% S/N -07 
Respons.e 20Hz -/,, 7 S00Hz - 0 z lOKHz - ,,_ I . -,- 20KHz -)~ I 

Test Tone __ _-.,W-:::::::::""'-_ ____ Monitor Pgm. ___ ..;;;;___./':a.-______ Cue _ _ _;~:a.-----

PA Output ~ Phones ~ Ct1e ,_.,./ --------- _____ ..:;._________ ----='-----

AC Indicator ~ Battery Test / ----=---------
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