» SYNTHESPIN
BMaﬁng Speaker Simulator

HF SPECIAL EFFECTS rotary spoaker
vstern is o pophlar additien to any orean
—qeoustic or elecironie, Usoally a ¢ rotary™
svstem refers o o mechanieal mesns of oh-
taining 2 vibrate-like sovngd ceffect—a sentle
mydnlation of intensity at a rate of 8 to 12
Hz. Even in modern clectronic organs, the
rofary uses a massive rotating diffuser to dis-
perse the soumd from an extra speaker. It is
effcative, but also massive, noisy, and costly,
Deséribed bere is a system which achicves
nearhs the same results with an adjustahle
ali-electronie skmulator,

While eost ond size ave definite a&vantarfe%,
pnrlmm the best pazt of the eleetronic’ Rotating -
speaker Simulator is its versatility. With the -
confrols eranked hack, the Simutator adds an-
tnteresting, subtle c-ffoct to congervative music.
But if you're a wild man, vor ean really twid-
dle f]w knobs and waill Control adjnstments
can produce anythivg from “super™ bass or
treble boost to sounds lsteners describe as
“aliiinmering, bubbly or out of sight1”

Theory of Circuit Design, While the fre-
quewey shift, or vibrate, effect of a  rotary
speaker a\'atem {gee box) is expensive- 0 zon-
emtp e]mtmmcaﬂv the total effect eam he
convineingly simulated- wfmply by placing a
handpsss filker betw the muasieal instru.
ment and its nmpliﬁc&md s\\'nppmg baek and
fortlj avross the handpass. This is the p
émpim & in theSynthespin. f_ﬂmn!a :
enit shown in Pig, 1. Tt

At the heart of the "imulntn'r is an aetive
b.m&p%- fiiter u)m;\r{ of 14, B15, Q2
and £77 throngh €5 in the feedbnek loop of the
anplifier/buffer combination made up of QF
ant 4. Transistor 7 and its assoclatad com-
ponents form a imv-1 requency phase-shift
osciliator, the oatput frequency of which can
he st Irom between sbont 4 Iz 'to 12 Hu
threngh the use of speed eontvol B4, The sig-
nat from Q7 s attenwated hy welzht control
A& and applied to the gate of @2 to change
the souree-to-drain impedanee of the FET
ardd, sonseqoently, ﬂm venter fzequemw of she
pawss hand.

Phiotalectrie sywtnm T1/LDiT s use& o
hypass the Simulator when the svabern is not
in nge. Closing a footswiteh plugged inio J&
powers FI whieh, in ttlrll, illuminates LDARYL,
Onee itheminated, LDRTs uternal resistonée
drops and £orms a signsl bvpub-; loop arehnd
the ﬁltcr civenit.

Canstruction. Since only lm\ ’leuenum
are hrvolved in the operation of rthe Synthe.
spin v Bimmlstor, pruts layout duxing axsem-
bly of the projeet is not eritical, Ju-,t adhere
to the general vules of ‘neatness and good.
soldexing, Tn partienlar, keep signal lcﬂd-- as
short as possible.

Onee the banrd ie prepared
mount the parts in their respeetive loeations,
paying partenlar attentidn to the oxientations
of diodes, transistors, and eleetrolvtic capaei-
tors. Use a low-waitage -soldering iron to

Popular Elecﬁr}onics

solder the component leads o the ciremit
beari's foil pattern. It is alzo n good idea to
hoeat sink the leads of the ssh&-stafe eompo-
nent to prevent heat damaga.

After all components are mounted on the
hoerd, solder in place the primary snd seeon-
dary leads of power fransformer T7 and
pieees of hookng wive snfflcientty leng to reach
the front panel controls when the projeet is
fully assembled. Then carefully elicek the foil
side of the board, partienisrly around the
fransformer connections, for solder bridges.
M any exist, rebeat and remove any. excess
solder to eliminnte the bridge.

Mount the controls anid jacks in their respos-
tive hioles;. then pass ihe freo end of the lire
coxd throngh its eatzy hiole nnd secure it o the
rear pancl with o strain relief.

‘Heferving buek to Fig. 1, econnect and
solder the free ends of the w 1res soming beom
the eireuit board to the Iugs of the a:_;*prnpn-
- afe control and jaek Iugs. Tin tha free ends of
the line cord nd soldar them to the hole leca-
tions marked AC on the board, Now, inter-
eonnect with Tengths of hookwp wire the
ground leads of FI-F3 and conucst and solder
the leads of LDRI dircetly to the signs! higs

I and J.92. Noatly dress thie Teads slong onc
edge of the eircait board.

 Now, mount 124 snd 77 on a threelue
tarininal st p {no ]u\_;s groundad}. Dosition
the assersbly neay LDKZ so that when the
lamp is Lip it will Hluminate offectively the
LDIL, Monnt the asscnlly in plice with 4-40
maehma hardware. & b thig asserbls vin
ong. wire to fhn- rsquwz,.-e, side of the powg
supply on the cirouit board,

< o - Finabiv, mgunt-the-cirent thoard with 4.40 L
: haxé\vare el sprieery, and powes transformer
The projest s

T1 with 4-40 hardware only
now ready Lo be tosted

N

Satup and Uss, Plng the line cord of the
Synthespin
let. Connect an input and amplifier to F7 aud
©J2, respeectively, and a footswitel to J3, Turn
on the systers by rotating RS clo
past the click, Close the foot 1
bypass eirenit; JF should im
o ' )

Temporerily cover the

keep ambieat lipht from interfering with the
adjnstments to e fpade. Advance sooerT eon-

tro} J720 to abodt two-thivds of its cloekwise
_rotation and set v'eigru control 224 fally oon
terclockwise—bnt do not elick the power .
The mgzimun effect of TowD contenl RIT oe-
anrs over aboud oncquarter of it frevel Tha
extra travel is ussful in some offcets when the
weight coplrol is fally advanced. Ad;*::t Ri2
so that the mest sengtive srea of the 7owm
vontrol iz at the con*er of the worve eontrol’s
travel. Yon eon
striking a chord qnd noting the uc*m:z of the
ToNE control gs 1t is rotated. -

Trirmmer ~ potentiometer R&2 should be
swept over itz entive range fo.eheek the gain
of il Simulator. It should thes be sof so that
there is minimum change in vehuze level as
the Simulator is switched in and ont of the
syatem (by opercting the foolswiteh). While
adjusting 222, be sore to remove the tape
from over the LDR to jermit switehing out
the ")imu}at!)r. '

Smmudatos inko a 217-volt 5o out-

- famil
. Simutalor will dopend-of yoor experivesind
- o god N @ ®

- mnture, You will certoin’y want ¢ eypes

enéiiim dhoe of
LORT with ¢ pieee of blask cleetrien] fane to

check ont yeur setiings ny

To a certnin exient, scoewe sontrel ilsg
changes the oversll gain of tha Simulntor, It
should be adjusted for wnity gi. ot the ao-

eent seiting you intend fo vse wo £ or
for whatever compromise suits yor . <t
When both internal adjmstments (i =4
R2Z) have beer made, wncover LDE: - ¢
assemble the case,

In use, the best way to get the feel of v
centrols of the Simulater is simply to plas
with them. However, a few simple hints will
zet your staried. Wirst, to obiain the Leslia
Liffect, sot the ACCENT control fo approxcimate-
by the eenter of is travel and rotate the
WEIGHT coniral o small fraetion of a tuwin

clockwise, Sof the rons contrel to the esnier of
145 travel and adjust the serzp zzohﬁmi az fes
sired.

Now, when the instrument nlogyed Inte 47
is played, vou sheld get sw rffae‘ that
:m*:etlnro' Bk o & rerqolo, excopt thab theis
will be a touek of s—,eepmg mass band in mc
bactiground, I the effect is not pronav-zed
encugh fo enif you, sdvanee the acosxwr con-
irel.

For super hoss/treble booss, fuvh vy the
WEIMHT eoutiol az far #s i will go without

" turning off ‘the Simvlater. Advisee the ao-

CENT eonited all the way, Now the mong eon-
irel can bo rotated clockwise for trelie. homf'
and eountercloekwise for bass hezst. Some-
whers bt tie twa extremes, the aa, phifier
might break into oscillations, but this ean Te
adity 2‘(“”10[':(‘(1 urly by hacking off on the
ACCENT esnire! citghti S
Advaneifg the \\’Eﬂ)..(em. vol pass itg mid-
paint and scttis i bl woxe slightly frohi
. s)‘o{hs&ena

vaticed Lo tha point thai et enuses a;nma-

tion wisr gonobe ia st .

T, dizing-the opefvion of the Simalator,
you notice a lond ae hum kool by revessing
the se lize cord plug. This should effectively
cord the hom Ieop,

Beyend the very rongi: hi
ging yerionlf m%h il

rinent
m*.u}atcr iz

to Leiemxvsw ingt what the £
ke ol doico, Go to i,

T%e Fetating Spe&ker i,
Effasnt

In peinsiple, the rotaryispeaker syst
is nuthing mare then che or more o
speakars mounted at the end of an am
which is rotated by means of 2 imotor
(Qthivr variations use a fixed spasker and
smploy & roteling “paddis” or baffle, but
the principle is the same.) As the loud-
speakere swing around it an are, severs
things happen to the-sound. First, 3 dop-
pier shiff in the apparent pitch of the
sound is caused as the motion “resrd
and away from the listener tabes pisoe
Next, a variation in sound level 3 gro-
duced as the speakar aliernately faces
toward and avway from the listanar. Fin
ly, there ocowrs a preat variety of effec
which stem from changes in the acou-
stics of the system enslosure gnd tha
‘room in which the system is being used
0L, : .

Mar‘k_ﬂ 1¢ ?1
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Fig. 1. Footswitch piugs into J3: when clos _
luminates LDR1. With ABR1 ituminated, input signal at J1 goes. directly to J2.
: PARTS LIST

R24—A7-ahm, 10 tolerance, lwatt resistor
R4—75,000-ahm, reverse audio-toper poten-

« CI—I00-uF, 16-volt clectralyiic eapacitor
€2 100-uF, 10-v0le electrolytic eapacitor
£3.06-0.22.4F Myler capucitor
C?,C8~—0.01-pF dise capacitor
COCILCI2Z—0.L:uf dise capaciter -

© M5 F, Gvaly electrolytic cipacitor

DIw-siﬁ-gmlz sener- diode (Motorola REPEDS

. OF similar. . .
11—3#.46 ineandescent panel lomp
. J1J3~0pen-cireuit phone jack ’
" LDRI-Lightdependent resistor {Clairex
CL703L or similar) - :
QLO3.0L—2N2712 hipolar. iransistor
2—-MPF102 or HEPS0? feld-effect transistor
1,R21-—1000.0hm )
- R2—68,000.0hm
R3—15 060-0hm.
9. megohm

000, .
RI--100000-0bm™ -
RO.RI0—470.000-0hm.~
R13—470-0km .
Ri-RI6.R23-—33.000.0bm
i

f Hewan, 10%
tolerance

Iiumeter

R8—500.000-0hm lineer-tapér potentiometer

with integral switch

R11-—1000.0hm Linear-taper poténtiometer

RI2.R22—1000.0hm trimmer patentiometer

- with printed circuir solder termivials

R -chm lingar-taper potentiometer

RECT1—l-ampere, 50 PIV, Jull-wave recti-
fer bridge module {Mutorcle MDAIA.1

or similar} .
S1—Spat switch fpart of RB)
Ti1—-12.6-volt, 300-mA

trol knobs f-

'4); spacers 4)
(4); 440 machine hardware ;
solder; ete,

BOTTOM VIEW
2N2712 MPFI02

ed, footswitch powsrs 11 which ik

ment trans
Misc.—Circuit board : line cord with 4 strain
relief: eabinet; 3-lug terminal ¢



-Gurrent limiting rosistor éza and 11 ara mounted

R B SRR s son tesminal 15" fostened to side panei in
eatly dress control and jack wiring to one sice of cirouit board and lace: - fing with LDRI when cabinet is assemblad, it
igether with cable tles or lacing cord, Ssuure power tre sformer to zhasis L s pane! is metal, use fourlug terminal strip

‘th 4:40 machine hardware; add 14" sbacers when me.ing board in place.” _ b and do not connect R24 or I to mounting lug.

RESISTOR COLOK CODING 18 AS FOLLOWS: |

R} R21 1K brown-black-red,
R .. _ 88K . blue-grey-orange
RS ., 18K brown-green-orange
RS- 3.9meg orange-white-green
=6 ’ 82K Jrey--rac-orange.
R7 C 100 brown-black-yellow
RS, Ri0 ] 470 = yellow—violet-yellow
T Ra8 e 470 ¢ yellow violet-brown -
S R4, R'i@,_R16,‘F-'52:3 S -orange-orange
LR e et e CDEGwhshiacsanedn L
) R 22K red-red-orange
‘ 880 o v blue—-gray-brown
W Re4 ’ 47 o yellow-violet—black ~

~11 compeonenrts valuess other than resistors are marked on the body of the
component, -

Supplied with this kit 1s 5 pre-urinted vinyl panel marising sheet, Note that
for ease of application th2 adhesive on this sheet 1S not activated until tha
sheet is firmly pressad against the panal. Apply the sheet by following

the instructions writizn on it's backing paper. The white line at the'top of

the sheet is meant to be augnead with the back most edge of the case ‘top. When
the sheet is firmiy adharad wrap the loose edges under and adhere them to the
back of the panel for a finishad look at the edges. Prior to mounting the panel
ecntrols and J1~J3 cut around “heir heles with & razor blade or sharp knife, If

recesta ry additional sheets are available from PAIA Eleétr-onics, 6700 N, Classen

- Blvd., Okla. City, OK 75116 » at a cost of $1.50 each Postpaid.

Befare assembliné éarﬁs on the circuit board thoroughly scour the board with
steel wool until it has a shiny appearance. Use cnly rosin core s ider; acid
core salder is complétely unacceptanie,

A repair service is available if nzeded. Repairs are charged at a rate of $4.00/
hr. plus parts and postage., Before returning a unit for repair please write,
describing the symstoms of the malfunction. Some problems can be diagnosed
through the mail without charge.,
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