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The publishedspecificationsof the
Model OA-3 phones indicatethatthey
are quiteefficient,requiringonly 0.1
voltacross theirnominal 15-ohm im-
pedance to produce a 100-dB sound
pressurelevel(SPL) at 1000 Hz. The
maximum rated input power is0.2
watt/channel,but the seriesresistors
builtintoallamplifierheadphone out-
put circuitswillprovideadequate pro-
tectioneven witha high-powered am-
plifier.The distortionisspecifiedat0.5
percentfora 110-dB SPL output.
The PickeringModel OA-3 head-

phones are suppliedwith an adapter
plug to permitthem to be used with
small transistorradiosand cassette
decks. Retailpriceof the phones is
$39.95.

Laboratory Measurements. We
testedthe frequencyresponse ofthe
phones on a Koss-designedcoupler,
which isa slightlymodified version
of an accepted standard earphone
coupler.The measured frequency re-
sponse of any headphone isclosely
connected withthedimensions ofthe
coupler(orartificialear)on which itis

mounted so thatitisvirtuallyimpossi-
bleto compare dataon differentcou-
plerdesigns,especiallyatthe higher
frequencies.However, one can obtain
a reasonably valid picture of the
headphone's overallresponse even
though thespecificpeaks and dipson
the responsecurve may be as much a
property of the coupler as of the
phone (andwould certainlybe stilldif-
ferentthrough the ears of any indi-
vidualwearing the phones).
The measured frequency response

was relativelyuniformfrom 100 Hz to
11,000Hz,withatotalvariationofonly
±5 dB overthatrange.The outputfell
ratherquicklyat frequenciesbeyond
11,000Hz and ata smooth 6 dB/octave
atlow frequencies.The response was
measured with 1 voltappliedto the
phones,producingan average120-dB
SPL over the measurement range,
which happens to agree exactlywith
the publishedspecifications.
Normally,one would expect distor-

tionto be a functionoffrequency,but
the published specificationsdo not
specifythe testfrequency.We mea-
sured the distortionat severalfre-

quenciesbetween 200 Hz and 1000 Hz,
where theoutputwas bothstrongand
smooth, ata 110-dB SPL. The distor-
tionwas typicallybetween 1.2and 1.6
percent and was principallysecond
harmonic. In view of the high SPL
used,thisamount ofdistortioncannot
be consideredserious,even ifitdoes
slightlyexceed thepublishedrating.
The electricalimpedance of the

phones was an almost constant 20
ohms acrosstheaudiorange.Itgently
rose to25 ohms at150 Hz and under-
went a slight drop to a 16-ohm
minimum at20 Hz.

Comment. Sinceourfirstexperience
with open-airphones severalyears
ago, we have enjoyed theirspecial
qualities-whicheliminatemany ofthe
objectionsvoiced about headphone
listening(heavyweight and pressure
exerted,inabilityto hear desiredout-
sidesounds,such as theringofa tele-
phone, etc.).The Model OA-3 phones
embody allthe virtuesof a good
open -air headphone and have a
smooth response and the abilityto
handlehighvolume levelswithoutob-
jectionabledistortion.
The vinyl-coatedearcushionsmake

the Pickering phones a littleless
"open" to outside noises than are
some othertypesthatfeaturesimple
foam pads.Infact,ina quietroom,one
might almost believethatthe phones
are the isolatingtype.
The low impedance and high effi-

ciencyofthe phones makes them ex-
ceptionallywell suitedfor use with
smallradioreceiversand taperecord-
ers.
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DRAKE MODEL SPR -4 COMMUNICATIONS RECEIVER
(A Hirsch -Houck Labs Report)
Versatilesolid-statereceiverforshortwave,amateur radio,CB

THE Drake Model SPR-4 solid-
statecommunications receiver

covers any 23 bands (each 100-kHz
wide) between 150 kHz and 30 MHz.
Thus, itoffersthe user receptionof
internationalSW, amateur radio,and
CB radio transmissions, among
others.

The receivermeasures 121/4in.deep
by 103/4in.wide by 51/2in.high(31.1x
27.3x14 cm) and weighs 18 Ib(8.2kg).
Itsbuilt-in5-in.by 3-in(12.7x 7.6-cm)
speakerismounted on theleftsideof
the metal receivercabinet.The price
of the Model SPR -4 receiveris$579.
Various crystalkitsare availablefor
the amateur radio,marine,aeronauti-
cal,MARS, CitizensRadio,and other
special-interestbands. The external
optionalspeaker,100-kHz calibrator,
and noise blankerare priced at,re-
spectively,$22,$20,and $65.

Technical Details. The receiver
employs a double-conversion super-
heterodynedesign.Itsfirsti-fof5645

kHz isobtainedby the mixed product
ofa crystaloscillatorselectedby the
band switch, while a stable per-
meability-tunedoscillator(PTO) takes
care of tlié'4955 -kHz to 5466-kHz
range.The PTO alone isused forthe
lowest-frequencyband.
Followingthefirstmixer,selectivity

isprovidedby a crystalfilter,and the
signalgoes withoutfurtheramplifica-
tionto the second mixer.Here, itis
convertedby a crystaloscillator(with
switchedcrystalsforUSB and LSB re-
ception)to 50 kHz.Then a four-pole
LC filterand a tunable-notchfilter
provide additionalselectivity.After
two stages of i-famplification,the
signalgoes to a product detectorfor
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SSB and CW or a separatediode de-
tectorforAM. The audio amplifieris
ratedat3 watts output intoa 4-ohm
speaker load.
The PTO's dialiscalibratedat1-kHz

intervalsfrom 0 to500,withabout 50
kHz of "overrun" at each end. The
dial'sreferencemark can be shiftedto
calibratethereceiverpreciselytoany
known frequency.At theupper center
ofthe receiver'sfrontpanelisa small
opening forthefrequencyrange dial,
which is marked to indicateeach of
the 10 basicbands,togetherwiththe
appropriate settings of the RANGE
switchand the PRESELECTOR control
knob. Decals are suppliedforthe 13
blankspaces on the dial,to be added
when othercrystalsare installed.
The front-panel controls include

concentrica-fand r-fgain controls,
mode switch (withpositionsforAM
CW, LSB ,and USB),and an accessory
switch.The lastactivatesan optional
100-kHzcrystalcalibratorand i-fnoise
blankerwhen theyare installed.Con-
centricwiththeaccessoryswitchisa
knob thatisused totunetherejection
notchfilterthroughthei-fpassband to
reduce interference from hetero-
dynes.

On therearapron ofthereceiverare
phono jacksfortheantenna and mut-
ingconnections and an audio in/out
jackthatcan be used eithertosupplya
signaltoa taperecorder,ahead ofthe
volume control,ortoamplifyan exter-
nal signalthrough the SPR-4's am-
plifier.There isalsoa 120/240-voltline
selectorand a switchthatdisablesthe
diallightsforlow batterydrain(only
2.5 watts at 12 volts).

Laboratory Measurements. The
Model SPR -4 receiverhas sensitivity
ratingsfora 10-dB (S + N)/N ratioof
0.25pVonCWandSSBand0.5pVfor
AM at 30 percent modulation. We
measured thesensitivityatthecenter
of each band (exceptthe two lowest
where theinputimpedance istoohigh
to match our signal generator).It

proved to be substantiallybetterthan
claimedand variedlittlefrom band to
band.
The CW sensitivitymeasured better

than 0.15pV throughoutand about0.1
pV on most bands.The SSB sensitivity
was typicallyabout 0.18 pV and
reached 0.22 pV on the highestand
lowest frequency bands tested.The
AM sensitivitywas betterthan0.35pV

and was typicallya littlebetterthan

0.30pV.
The agc isstatedto hold the audio

levelwithin6 dB foran inputsignal
variationof 100 dB. We were ableto
check itover only an 86-dB signal
range,where itvariedby only3.2dB.

The i-fbandwidthsatthe6-dB points
were essentiallyas rated:4.8kHz on
AM, 2.4 kHz on SSB, and 0.4kHz on
CW.
The dialcalibrationwas within1kHz

on allbands,even without"zeroing"
the dialon each range as recom-
mended. When we set the zero at
eitherend ofthetuningrange,thedial
was about as accurateas itcould be
read-certainlywithin200 Hz at all
points.And therewas no discernible
driftoverextendedperiods;therating,
incidentally,islessthan ±100 Hz.
The S meter is,of course,a relative

signal strength indicator.On the
7-MHz band,an inputof1.8pV gave an
S2 indication,while S9 was attained
with only 17μV of input signal
strength.This isby any standards a
most "generous" meter.Furthermore,
a readingof S9 + 20 dB required38
pV, which isonly about 6 dB greater
than the S9 input.To reach S9 + 40
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Now available,ourlatestversionoftheamplifierthatstart-
ed itall;thefaithfulold"UniversalTiger".We haveput
him ina fancynew chassisand added ourfamous comple-
mentary differentialinputcircuit,but thisisstilltherug-
ged,lowdistortion,economicalamplifierthatthousandsof
you outtherelovesowell.Witha poweroutputof75 Watt
intoan 8.0 Ohm load,or 90 Watt into4.0 Ohms the
"TigerB" isthe idealBASIC amplifierforalltypesofap-
plications;from HiFi systemsto publicaddresswork, to
instrumentamplifiers;you name it.With itstremendous
frequencyresponse,-1.0dB at 1.0 Hz and 100KHz and
superlow distortionof.05% IM atratedoutput,Tiger"B"
isidealforalmostany applicationusinganaudioamplifier.

Nothing but thebestcomponents and firstqualityfibre-
glasscircuitboardsareusedinthiskit.The chassisisbronze
anodized and the perforatedmetal cover is standard.

For thosewho insiston "guildingthe filly"we have an
accessorykitto add an output meter,inputlevelcontrol,
overheatindicatorlamp,frontpanelpower switch,etc.

Circleour readerservicenumber foryour freecopy ofour
latestcatalog.

# 275AmplifierKit(singlechannel) $64.50PPd
# AC-275AccessoryKit $ 7.90PPd
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TruTefPOWER
AMP 275
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SouthwestTechnicalProductsCorp.

219 W. Rhapsody,

San Antonio,Texas78216
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dB, we had tosupplya 5500 pV input,
which isactually50 dB over the S9
inputand 43dB overtheS9 + 20 input.

Comment. The Drake Model SPR -4
receiver,in spiteof itsdeceptively
simpleappearance,isa highlysophis-
ticatedunit.Itisnot to be confused
withthe many low-priced"communi-
cationreceivers"directedtoward the
young SWL and noviceham. Itmay be

simpleenough to be operatedby be-
ginners, but itis obviously meant
fortheadvanced SWL, whilealsooffer-
ing excellentflexibilityforthe inter-
mediate and advanced operator.
The SWL insearchofan elusiveDX

stationcan setthedialtothestation's
frequency with complete assurance
thathe istunedtowhat thedialsays.In
addition,ifhisantenna and propaga-
tionconditionsareright,he willsurely

hearthestationhe isafter-assuming,
of course,itison the air.
Ifyou planto buy the Model SPR -4

receiver,we feelyou should seriously
consider including the optional
crystalcalibratorinyour order.With-
out it,the receiverwillprobably be
tuned towithina kilohertzoftheindi-
cated frequency,but why settlefor
thatwhen itcan be on the nose?"
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AMERICAN CIRCUITS & SYSTEMS
MODEL MK1 FUNCTION GENERATOR
Sine,.square,or trianglewaveformsfrom 6 Hz tobeyond 1.25MHz

e

0

THANKS to low-cost integrated
circuitsand new approaches in

design,averyimportantchange istak-
ingplaceinaudio (anddigital)signal
generators.Untilfairlyrecently,audio
signal generators simply provided
sineand squarewaves thatwere vari-
ableinleveland covereda frequency
range of about 20 Hz to 100,000Hz.
The new "function"generatorsthat
have begun tomake theirappearance,
by contrast,providesine,square,and
triangle(orramp) waves overa range
ofabout 10 Hz to1 MHz and beyond.
One good example of a low-cost

functiongeneratoristhe Model MK1
made by American Circuits& Systems,
Inc.The MK1 sellsfor$135 inkitform.
Itis also availablefactory-wired,
tested,and adjustedfor$195.
The Model MK1 functiongenerator

featuressine-,square-,and triangle-
wave outputsthatareselectableby a
WAVEFORM switch.The waveforms,
availableata pairofcolor-coded bind-
ingpostson thefrontpanel,arecon-
tinuouslyvariablefrom 0 to 20 volts
peak-to-peakviaan AMPLITUDE con-
trol. Another control, labelled
ATTENUATE,can be used to provide0,
20,or 40 dB or attenuation.
Builtintothe instrument isa dc

OFFSET control that permits the ac
signaltobe dc biasedanywhere from
+10 to 10 voltintoan open circuit
(±5voltsinto600 ohms).
Selectinga frequencyisa two-step

process:First,theRANGE switchmust
be set to the desiredposition(X10,
X100, X1K, X10K, X100K).Then, the
FREQUENCY control, calibrated in
equallyspaced incrementsfrom 0.9to
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11,isset forthe desiredfrequency.
Hence,ifyou wanted a 50007Hzoutput
frequency,you would setthe RANGE
switchto X1K and theFREQUENCYCon-
trolto5.(Theactualrange ofthe MK1
isfrom lessthan 10 Hz to beyond 1.1
MHz.)
On therearpanelofthe instrument

isa TTL output jack thatprovidesa
TTL -compatible signal of the same
frequencyas thatattheOUTPUT bind-
ing posts on the front panel. The
logic-0and logic-1levelsofthissignal
are 0 and +5 volts,respectively.
(CMOS logiccan be driven directly
from theOUTPUT bindingposts.)
Also on therearpanelisa vCO input

jackthatvirtuallydoublestheversatil-
ityofthefunctiongenerator.With the
appropriateinputsappliedtothisjack,
the output can be swept through a
range of frequencies,be frequency
modulated with tone or voice,or be
frequencyshiftkeyed.
Withinthe instrumentitselfare six

IC's,two of which are precisionvolt-
age regulators,with the remainder
being lineardevices.The power sup-
plyemploys circuit-protectingfusing
and operator-protectedthree-con-
ductor linecord.

Kit Details.We selectedthe Model
MK1 functiongeneratorkitforour test
report.Upon opening the carton in
which itarrived,we were gratifiedto
notethatallcomponents were ofpre-
mium quality.Most of the resistors,
even some innoncriticalpartsof the
circuit,were of 5-percent tolerance,
whilethetrimmerpotentiometersthat
serveas hidden set-up controlswere
ofOEM quality.The largeprintedcir-
cuitboard on which themajorityofthe
components are mounted is made
from G -10epoxy fiberglass.
Assembly issimpleand straightfor-

ward, guided by clear step-by-step
instructionsand detaileddrawings.

The onlytestinstrumentsneeded to
putthefunctiongeneratorintoservice
orderarea multimeter(forthevoltage
checks) and an oscilloscope(fordis-
tortionadjustments). A frequency
counter comes in handy, but is not
necessary, for calibration.(Three
methods ofcalibrationaredetailedin
theinstructions.)Usingthescope,the
sine-wavedistortioncan be setwithin
a few percentofoptimum, whileitcan
be fullyoptimizedwith the aid of a
distortionmeter.

After Assembly. Once thefunction
generatorwas readytobe putintoser-
vice,we subjected itto a few tests.
Using a precisionfrequencycounter,
we determined that itsfrequency
range was from 6 Hz to 1.254MHz in
five overlapping bands. The FRE-
QUENCY control'sdialcalibrationwas
well withinthe specified±5-percent
figureover almosttheentirerange.
The amplitudeoftheoutputsignals

could be adjustedfrom 0 to slightly
more than20voltspeak-to-peak,while
the dc offsetwas adjustableto its
specified±10 -voltlimitsintoan open
circuit.Trianglewaveform linearity
was betterthan 1 percentbetween 10
Hz and 100 kHz and about 2.8percent
maximum from 100 kHz to 1 MHz.
Without using a distortionmeter,the
distortionin the sine-wave function
averaged an excellent 6 percent.
When a distortionmeterwas used,the
figurecould be optimizedat2.4per-
cent.Allotherspecificationswere met
or exceeded.

Comment. The American Circuit&
Systems Model MK1 functiongener-
atorisan excellentbuy, particularly
inkitform.Itoffersa qualityand versa-
tilitythatshouldappealtotheaudioor
digitalexperimenterand servicetech-
nician.
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