RO

HEATHKIT STEREO TAPE
RECORDER, MODEL AD-22

The Henthkit Model AT-22 tape recorder
is R 2-tenek wnching desigeed to record
and play 4-track mono and atereo, with
record Dias amd audio sutput being sug—
plied from the built-in preamp. The AD-22
is snpplied in kit form (or preassombled},
and is a kit in the old sense of the word—
the only parts that are preassemblied aro
the gapstan hegpring assembly and the main
wiring harness. Of conrse we are all aware
of the tremd fo package and partially as-
momble kit wnits, to the extent that some
normally complex kits con be assembled in
a mere hawdful of haurs. This latter eate-
gory ia really quite ideal for the andiofan
who wishes to save & little moner and alss
got & moch closer look ol the imsides of his
audio system. On the other lhand, the ox-
perteneed audiofan whe wishes to save
wore will pravitate towards the less clegant
package such as this Heathkit unit.

For axample we found, on opening the
box, that all the small parts were dumped
into two moderata-zize brown-paper baga.
OFf pomrse the experisnced bailder immedi-
ately sorts ont the partz in some nest array
—in fael this procedure is suppested in the
mangal. On the olher hand, it iz nol Q80G-
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eult ko imagineg the renction of the less
experiented boilder; the hopeless fesling
when eonfronted with a jombled mass of
parts which ave not familiar to him, For
the latter veqson wo Wwownld auggest that
the less expericnced builder would be wise
ta bo prepared amotionally and have suf-
i‘mimut available time before tackling this
it.

Inaofar as time is comeorned it took ma
Just a hair aver 16 hours to get the AD-22
put togethor amd operating correctly. It
would have token us somiwhat less but wa
found the meehanical read justments rather
time eonswming, We will go into that as-
peet later,

On the whola, we foaund the AD-22 to bhe
& good performer, basically shtisfying the
need for a moderately priced tape ﬂeri. In
addition, the AD-32 is a viry nneomplicated
and relativaly ragged machine wlhich shonld
'rrﬂﬁde a good level 9T porfofmanca for a
ong time, N h
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The driving power for the mechanical
=ystem iz supplied by a single-speed indue-
tign mobor wiieh is conpled to the capstan
by meaus of A round rubber belt. {Actuclly
the motor Jdrives s rather snbstantial fv-
wheel which in turn drives the capstan.)
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Tho AD-32 is 3 Zspeed machine and spesd
soleetion 15 aehieved by raising or lowering
{lip shaft just to the rear of the head cover
—in the up position the speed i T35 ips
and Jown it i3 3% ipa. The capstan speed
is determined by the aize ratic between the
motor pulley and the eapetan fywheel: the
motor pulley is two-stepped, the smaller
step being for 3% ips and the lnrger for
'.'u'%p ips. This system of moving the belt
from a larger to a smaller dinmeter (7 %-
to-3% ips) requires a belt which does not
stretel, o stringent requirement, On the
other hand it las the advantage of being
unuaually simple. Also, the speed that
would suffer if the belt stretehed ia 3%
ipa which is not & sericus Jeas In mauy
cases, Tha methed whershy the belt is
shifted 12 also rather simple: the shaft
which projects above the deck moves a
forked finger that straddles the belf, and
the Lelt moves down or up to fellow if the
motar s rotating.

In the play or record positions, the tepe
ia clamped to the capatan by the capstan
idler thus moving the tape toward the take-
up recl. At (he same time the takeup reel
in driven forward by a belt which rops be-
tween it and a %E-u]]ﬂ}f mounted below the
capatin idler. Thus the motion of the
capstan i3 transmitted to the enpatan idler
and from there to the takeup real. Head

ressure is achieved by means of a spring-
jpaded ecmplinnee arm between the eap-
ston and the takepp reel and alse Ly a
holdback arm whose felt face presses the
tape against the tape guids located between
the sapply reel and the head assembly.
Thera are no prossure Eﬂds to grind the
tape across the hemd. Also there ore nmo
tape lifters to take the thpe away from the
hepd during fast forward or rewind.

Fast forward iz aceomplished by meahan-
igally shifting the takenp brake drom so
that it presses againet a rubber surface on
the motor pulley. Rewind is aceomplished
Ly pressing the supply brake drum npainst
a rubber-Faced idler which in furn pressss
agninst a smooth surfacz on the molor
pulley.

The forward obligue rewind control may
ba turned from one position to the obhor
without pausing for the n=sutral position §o
that the tape may be “joskeyed” epsily to
logsite o parlicolir passipe. The play con-
trol however is loecked in neutral when the
forward ollique rewind eontrol ie being
operatell. This precantion i3 nesassary fo
prevent the tape from being broken by
switching too fast from rowind to play.

In essemee them, the meshanical cirewit
consists of a ping!,e-..l;puat'l ingdunetion metor
driving the capstan system by means of o
belt in order to reduce flabter, while the
fast spoeds arc direct or idler driven to
arcomplish their mission ns quickly as pos-
aible. The concept and excention are simple.

Elecirical Circuit

The elestrical eciveuit for the playback
prmun;nl:iﬁ-:r is extremely simple sines it is
vory lunited in fonebiong all it Las to do is
amplify the signal from the playback head,
produce the proper NAB playback equal-
ization, and send this signal out to the rest
of andio system in proper style. To accom-
plish these simple purposes, the preamp
utilizes three stages of amplifiention (actu-
ually three tube sections Fu, Fip, and Py
and 2 cathode follower ontput stige, ¥,
{Wea will not make mention of tube types
ginoe the ouly type wsed in the preamp
ig the GETIT, & twin triode.) NAB equaliza-
tiom ig applied at ¥y, with tha intarnal ro-
sistanee of the tube and its plate-load re
gistor being part of the sgualization eirenit.
It should be noted that spaeisl attention 1a
exhibited in the low-level stages in that
low-npdisa resistors are used in the cathode
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aml plite virouit= ol the st s stajos
eaehi ehannel In addition, in these sligos;
dor. heater hiag and hesecbacking  po-
tentinmetors aro wsed S0 minimize o,

The recor] oireuil §s, in 6 sense, the -
virrse of (ho playhack sirenit with =overal
nezesmary conbellishmenta, First of all, the
vemiral oreeuit aseepts sipgnaks frim hotl a
madroplione and or o high-onbpul soutie
s B A tiaeer, Thin winkos iF neisesary 10
have two sefe of pain conerols gz well as
pnbry poind gt differont sbageos 0F amplificn-
bl Nemt i hae oo ¥V U-ixpe wiotor for
winnitoring the iapet sienal inoeneh ebon-
fiel Bifore it resclies the recan] hoad. Alza
rocoid] B a (ULt ] sunllo tha sigrl;.‘ﬂ
po be reedrded o die bape with wainiaom
daztordion : thiz veqnires & Bisg aseillptor,
An prasp end ja phﬁ.‘iﬂs‘yl =0 thint Chas lr]]'ir.'
enFres i :-:i;;luﬂ !’p:‘r the brme it il B 1o
reenrd Tasel, Fally, the recanlbige coree
fon the tapel is the diverse of the pliy-
haek suvve: i1 the dwo earves were “ailied
up™ the resslfant corve would be n steight
horizontal Pue Poo adedition, record equal-
iratton s differemt for the two speeds af
whiell this machine can reconil, amd Fhus
additionn] eivenifry g novessary,

Wo will mot give o stage-by-stnge do-
deseription of the roonsd cirenie bocanse
it I= rothor steaighaforwarnd aml withowd
any capaeindly distiosaiahing charictoriz-
tiex. We slwonld mentien, however, Fhal the
Liaz eseiltator tule s a 12A0F and the
asillakion froqueney is TA,000 e,

The power mipply utilizes a follwave
voltaps donlier Followeid by a fonr-section
filtor notwork for the B-plus wolfage,

Constiuction

Prz«rimml)- v mbled  that 2 cerlain
amount of experienee might be helpfol in
eonsiroeting the ATR28, We were referring
to  the money-snving ;{:‘u-krsging omeepE
which Henth pieneersil. Tn addition to pars
handling oxpiriovics, o cortain amonnt of
mechanieal smeorr farre wonll be extremely
hnlpral too, Lot va kasten to gny that this
ig nat A eriticizn of tho kit hut rather an
awarepesy of the inevitable moshanieal ad-
Justments and tho :}iﬁ‘h-.ul‘;ll.' in performing
gomi &f Chom on o complobed nnie. Te's uod
Juat A malter of pationee, ihat's nal the
typer of experience wo wore rofovring da,
Lt more ;o miakier of Ledng able to visoal
ize bw parts interolato,

For sxmmply, we gxpoviensol some dif
Genlby  pebhing e rewind  Ceselivuing
waperly. Firsp we consalted] the manual
n that spesial soelion dovote] to difouls
prroblema. Unfartunabely all the sdviee and
analyeiz offared failed do locote fhe oJdifs
ficnlty. Thion we just peoppad the machine
wp #o thad the reenleifrant aren was oloorly
in vigw and procesded to operate the e
wind contral. Thon the cawse of the qif-
figulty bevmane elenr: 8 arm whieh s
anpposail to move the rewind hdke drum
in contnet with the fdler was not moving
far eneagh. I was then o matter of lo-
caking the peint where the arm hod Dbe-
aoee gpageed. This turued oot to be not
as easy as we expoctad ) the som hnd gotten
off itx brack in & rathor hard-te-seo war,
Anyhone, the point of all this is that me-
ebanical adjustments ¢an be mors omplex
than appefnra on the swefaes and baing
alble to vizpnlize operation in helpfaol

Ir apite of the previous disenssion, the
AD22 da roally rather simple to build,
bath weahanically and eleckrivally. The me-
chanical nssembly was met in any WAy
eomplicated Ly “tight corners” or diffienlt-
to-unilerstand directons To the eontrary
wa find the imstrections coneise and un-
ambiguons.

Fleefrieally, the AD-22 went togsther
with extrome guse. Contributing laraely to
thiz is the printed ciremit board which

&4

inptnti wcst of the presmplificr vivenitey,
Annther major e aml fempoer saver i
the profaliviadate] baviees for the powey
supply and bseillator sinssis: the wires aFo
all meably leesd o position with break-
aite At the proper Weatiang to make wir-
it mimipde, A rather noat indoeratian in the
md sl B thee sombination of pletorisl and
proeedyee i pastobling the ceenponents 1o
the egireult board; the sfop-besics pro:
eiriliare suFrounila the piatorial of the lssed
with arvows leailing from the assembls
slep to the edmpouent  logalien  on the
Tstia il

The vse of dlwtvations in the manmal 4=
alminst lvish when soppured with the type
wnd pummber fonnd in manable & fowr yiars
aga, O the othor sido of the ledger, we
Lol sme of them inconviniently placil.

As montionel previously, it took os 16
ooz to fassalde the ADRZE with 4 oortain
amninnd of o twe eonsumed By oread just
monds. We foel thak fs oot likely that the
merhanben] nd justmonds will bo sonpletelr
enFroet until the ondire unit is asaem sl
(we nre nob mfarring (& the dilffiealsy wa
deseribed before). In reshity the poss.
Lidiky of chocking meehunien]l aperation iz
nob sugEestd until afbor the elseirical ns-
Sy B been completsl and installed.
Wa owoenld suggest LEl,'iS. the spotor plug
L imstalled amel  plugged inte o pawer
zhuree, the knoba iasballed and the anit
elioektad prior to starting the eleetrieal as
sembly. For oane thing, the mechanizal
“pieture” will Ba fresh in mind, sad see
ol it will Do easier to get ol the meels-
i,
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tsnolag ratiog wide Froquotiey risjiise, G
prand separiktion between cham llhr. In il
fition, an important chnraeieriatie s the
wav the waching haidlesg Hpa

in ail these arcas the Heathkis ADnss
!'u‘:-l'fu.‘ll"n‘].bit woll, GaElly mesting the [ridss
hishod speciflontiong. (Wo woulid like to
polnf oub fhat we have mever tesied o
piece of Hoath equipment whigh (ido't
mget o1l its pubilizlied spacifeibions sasily
—and the gpecifichtions are variably weil
dpfiued and valld.} Tn the aren of spoed
aeenrney wi fovnd it te Lo within 1 per
ont at T dpm, and ot that spesd] wow
anil fhitter was 0,18 per eent. The lare
whinie distortion wia mpecified with s $00-
pps wiginal naitg NAH prosadurs, and with
theae canilidions the detirticen was 0.5
per eetl, AT tho same foeonding lvel pasd
an the distaction test, signaldo-noise eatio
wiad 47 b and choannel separation wes 40
db, Prequemey response st Tha gk was
within 2 il Teows 40 #0 153,000 $ps s speei-
fid although wver most of the range it
was within 1 dbh. The plavhack eqgnaliga:
[ien was within AR lmits

There are no publishod specificafions for
tupe handling capability, lmi from onr
expierionee we woull elassify the AD.22
4% moasching which handles fape well, That
ik, bL had pesitive coniral of Lhe facpe uniler
all romwing condilions, aml it lsoulled the
fape gently. 11 shouhl be pointed oot again
PRk fhis machine dies wel use préasun:
pndla ut el bl and thos shootd fave Tess
Digad wenr then machingz fhat do.

In aum, we woull rote the Henthkit very
well for it performanet  charsetoristics
in its eatogery, suitable For the kit builder
with =ome experignes. It coulit alzg be ap-
proprinte for the loes sxperionesd Doilider
with good mechanieal ability, In eifhor
Fhen, At ite priee It iz an execllent buy.
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