The true Leslie speaker system is a
cumbersome and costly organ acces-
sory. The almost identical sound effect
can be achieved by inserting the device
described here between the keyed tone
generators and the power amplifier in
your electronic organ. Through use of a
wobbulated bandpass filter, the Leslie
effect is reproduced by the main ampli-
fier and speaker. Adjustments on the
simulator permit the operator to dupli-
cate roughly the acoustic effects of vi-
brato, tremolo, and Leslie.

HE SPECIAL EFFECTS Leslie spealker
svstem 1z a popular addition to any organ
—acoustic or clectronie, Usually o “Leslie”
svstem refers to o mechanieal means of ob-
taining a vibrato-like sound effect-a centle
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undulation of intensity at a rate of 8 to 12
11z, Fven in modern eleetronie organs, the
Leslie uses o massive rotating diffuser to dis-
perse thie sound from an cxtra speaker. Tt is
effective, hut also massive, noisy, and eostly.
Deseribed here is a syvstem which achieves
nearly the same results with an adjustable
all-eleetronie simulator,

Whila cost and size are definite advantaces,
perhaps the best part of the electronie Leslie
Tifeet Simulator i+ its versatility. With the
controls cranked hacl, the Simulator adds an
mteresting, sublle effeet to conservative music.
But if vou're a wild man, you ean really twid-
dle the knobs and wail ! Control adjustments
can produce anvthing from “snper” bhass or
treble bhoost to sounds listeners deseribe as
“shimmering, bubbly or out of sight!”

Theory of Circuit Design. While the fre-
queney shift, or vibrato, cffect of a Leslie
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Fig. 1. Footsw:tch plugs inta:d3: when closed, tootswitch powers 11 whlch il
lummates LBRL W’rth LDRl iHuminated, input ‘signal at J1-goes dnrecﬁy to . J2.

4 PARTS LI$T

"_(”I——»]!?{J ik, ]641@[1: electrolyiic {'a;mczsnr
C2c0uutl - 10-v0lt elecimlytrc eapacitor
C3-C6-0.32-uF Mylar capacttor :
C7.08--0.01-4F disccapacitor.

: C9 CI1,0120.1-pF disc capacitor

49 [)—5-111". 6-volt electrolytic capacitor

DI—5.6-volt zener dicde {Motorela HEPGO3
or siriilar)

11— 4t 46 incandescent panel lamp

J1-13--Opern-circuit phone jack

LOR1—=Light-dependent resistor (Cluirex
CL703L or similar)

s O1.03.04-2N2712 bipolar transistor

{ Q2--MPFI02 or HEPBOZ ficld-effect transistor
AL R21]1000-0hm

R2--68000-0hm

R3S 000-0hm

R35--39-megohin

" R6—82.000-0hm.
R7—100.000-0hm
RO.R10-470,000-0hm
R13-470-0hm
R14-R16,R23-—33,000- ohm
RI7—1l.negohm

- R18=222.000-0hm

SRIE680-0hm o 7

All transistors
P Bawart, 10%
tolerance

R4 5k, 10% tolerance, 1-wat resistor

RE=75000-0hm, reverse nudio-taper poten-
tiomeler .

R8---500,000-0hm . linear-taper potentiometer
with integral switch

RI11-1000-0hm linear-taper potentinnieter

RI2.R22—1000-0hm trimmer potentiometer
with printed cireuit solder terminals

R20—5000-0hm linear-taper potentiometer

RECTI—1l-ampere, 50 PIV, fullawave recii-
fier bridge module (Motorola MDA942A-1
or similar)

S1—Spst switch ( part of R8)

Fl1—12.6-volt, 300-mA filament z:mnsjormer

Misc.—Circuit board ; line cord with a strain
relief; cabinet; 3»lug terminal siripy con-
trol knobs (2); spacers (4); rubber feet
4) ;4-40 machine hardware; hoakup wire;
solder; etc,

Note—The following items are avatlable jrom
PAlA Electrenics, Inc., P.O. Box 14359,
Oklafiomp City, OK 73114: eiched and
drilled printed circuit board ¢ #5762pc) for -
$3:50; complete kit of parts, including cir- .
cuit board, casé, and oll parts (#5702.K) |
for £22.50. Plus postage 3 lb. Separate parts.
are olsa’ aveilable; send itemized listing.. = j
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Fig. 2. Actual size printed circuit ]
board etching and drilling guide is Zle
shown above. At right is components ;
placement and orientation guide. Note :
orientations of flats on transistors [ ]
and plus sign on rectifier assembly. 5 8 =
<%
.

R22

speaker system (sce box) 1s expensive to gen-
erate eleetronically, the tolal elfect can be
convineingly <simulaled simply by placing a
bandpass filter between the musical instru-
ment and its amplifier and sweeping back and
forth across the bandpass. This is the principle
emploved in the Leslie Effect Simnlator eir-
(nit shown in Fig, 1.

At the heart of the Simulator is an active
bandpass filter composed of K14, I'15, Q2,
and (7 through (% in the feedhaek loop of the
amplifier/buffer combination made up of Q3
and @£, Transistor @1 and its associated com-
ponents form a low-fregquency phase-shitt
oseillator, the output i'requeney of whicli can
bhe et from hetween about 4 Iz to 12 Iz
through the use of speed control 12/, The sie-
nal from @7 is attenuated by weicht control
B8 and applied to the gate of Q2 to change
ilie source-to-drain impedance of the FET
and, consequently, the center froquencey of the
pass band.

Photoclectric system T1/LDET is used to
hypass the Simulator when the system is not
in use. Closing a footswiteh plagged into J3
powers 7 which, in turn, illuminates LDRT,
Onee illuminared, LR 'S internal resistanec
drops and forms a sighal bypass loop aronnd
the filter ¢irveuit.

Construction. Since only low frequencies
are involved in the operation of {he Lexlie

March, 1971

+ osue

O
R

L]

!

TatenlalL s
;@;".”i ST g X8 3 3 2 eje
4% ¢ 6% 4 bbb e b b|oe
Tet,tfrerae eyt
sgzm.“s~523@223—.ngor
6% bbb bTobd e
Te
z?g :% *R;'\Kgl.’.\a,a, ’EA, iAc‘

Elfect Sunulator, parts layout during assem-
bly ol the project s not critical. Just adhere
to the general rules ol neatness aml good
soldering, In partrcular, keep sigual leads as
short as possible,

Begin assembly by etehing and drilling the
printed circuit hoard, cavefully followine the
actual size etehing guide provided in Fig. 2.
(Tf vou prefer, vou can obtain a ready-to-use

THE ‘“‘LESLIE EFFECT”

In principle, the Leslie speaker system
is nothing more than one or more loud-
speakers mounted at the end of an arm
which is rotated by means of a motor.
(Other variations use a fixed speaker and
employ a rotating “‘paddle’’ or baffle, but
the principle is the same.) As the loud-
speakers swing around in an arc, several
things happen to the sound. First, a dop-
pler shift in the apparent pitch of the
sound is caused as the motion toward
and away from the listener takes place.
Next, a variation in sound level is pro-
duced as the speaker alternately faces
toward and away from the listener. Final-
ly, there occurs a great variety of effects
which stem from changes in the acou-
stics of the system enclosure and the
room in which the system is being used
occur.
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cirewit board from the source hsted in the
Puris List.) Ounee the board 15 prepared,
mount the parts in their respective locations,
paying particular attention to the orientations
of diodes, transistors, and eleetrolytic eapaci-
tors. Use a low-wattage soldering iron to
solder the component leads to the circuit
board’s foil pattern. It is also a gouod idea to
heat sink the leads of the solid-state eompo-
nent to prevent heat damage.

After all eomponents are mounted on the
hoard, solder in place the primary and secon-
dary leads of power transformer 71 and
pieces of hookup wire sufficiently long to reach
the frout pancl eontrols when the project is
fully assembled. Then carefully cheek the foil
side of the board, partienlarly around the
transformer eonnections, for solder bridges.
Tf any exist, reheat and remove any excess
solder to elimimate the bridge.

You can use just about anv lype of case
that suits your faney to house the circuit. If
vou wish to duplicate the case shown in the
photos, all you need are some 22-gange sheet
aluminum, lumber, glue, and fasteners. No
speeial tools are needed for forming and fab-
ricating the metal parts,

The top, frout, and back of the case are
made fvom a single sheet of aluminum, ma-
¢hined on the front and back panels to aceom-
maodafe the eontrols, jacks, and entry for the

Jz

line cord. 1t is then bent {o shape to form a
friction fit over the <ide pancls. While you're
at it, you ean also eut to size the bottom plate,
using the same sheet aluminum.

To make the side panels, vou will need one
walnut and one white pine panel for cach. Cut
the walnut picees 147 longer in their length
and width dimenstons (han the lieight and
depth dimensions of the metal pieces. The pine
pieees should be 34”7 shorter in hoth dimen-
sions than the length and width of the walint.
pieces. Now, make a “sandwicll” of the pine
and walnut pieces with white glie and wire
brads, eentering the former on the latter, This
done, smoothly sand and hand rub paste wax
on the outer face and edges of the walnut
pancls te bring out a dull sheen. Then use
short wood sercws to fasten the bottom plate
to both side pancls and temporarily set the
assembly aside.

Next, paint the front, top, and back assein-
bly with a color to contrast with the dark
shade of the walnut panels. When the paint
has thoronghly dried, use a dry-transfer lot-
tering kit to label the controls and jacks.
Aount the controls and jacks in their respec-
tive lioles; then pass the Irec end of the line
cord througl ils eutry hole and sceure it to the
rear panel with a strain relief,

Referring back to Fig, 1, conncet and
solder the free ends of the wires coming trom

Input and output jacks J1 and J2 should be located close to each other if sep-
arate jacks are used to aliow LDRI to be mounted between them as shown here.
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trol 220 to about two-thirds of its clockwise
rofation and set weight control 28 fully coun-
terclockwise—but do not elick the power off.
The maximum effect of ToN®E control R17 oe-
curs over about one-quarter of its travel. The
extra travel 1s useful in some effe¢ts when the
weight eoulrol is fully advanced. Adjust R12
so that the most sensitive arca of the Tone
control is at the eenter of the TONE eontrol’s
fravel. You can check out vour scttings by
«triking a chiord and noting the action of the
TONT: control as 1t 1s rotated.

Trimmer polentiometer R22 should be
swept over its entire range to cheek the gain
of the Simulator. Tt should then be set so that

tliere is minimum change in volume level as
the Simulator is switched in and out of the
svstem (by operating the footswiteh). While
adjusting 122, be sure to remove the tape
from over the LDR to permit switching out
the Simulalor.

To a ecertain extent, accExT eontrol R20
ehanges the overall gain of the Simulator. Tt
should be adjusted for unity gain at the ac-
eent setting vou intend to use most often or
for whatever compromise suits your taste.
When bolh internal adjustments (R72 and
122) havo been made, uncover LDRI and
assemble the case.

In nse, the best way to get the feel of the
controls of the Simulator is simply to play
with them, However, a few simple hints will
get vour started. First, to obtain the Leslic
Effeet, set the acernT eontrol to approximate-
ly the center of its travel and rotate the
WEIGHT confrol a small fraction of a twun

40

clockwise. Set the ToxE control to the center of
its travel and adjnst the sprEp control as de-
stred.

Now, when the instraument plugged inlo J1
is played, you should get an effeet that is
something like a tremolo, execpt that there
will be a touch of sweeping pass band in the
hackground. If the cffcet is not pronounced
enough to suit you, advance the ACCENT con-
trol,

For super bass/treble boost, turn up the
wrlGHT control as far as it will go withont
turning off the Simulator. Advanee the ac-
CENT control all the wayv. Now the moxk con-
trol ¢can be rotated elockwise for treble hoost

In prototype, top of case slopes downward.
Top, front, and rear panels are painted flat
biack to contrast with rich tones of walnut
side panels. Controls and jacks are lettered
in  white, using dry-transfer lettering kit.

and comnterelockwise for bass boost. Some-
where between the two extremes, the amplifier
might break into oscillulions, but this can be
readily remedied simply by backing off on the
acceNr control slightly.,

Advaneing the WRIGHT eontrol past its mid-
point and setting the Toxw slightly treble of
center ean produce an cffect quite similar to
reverberation if the AccENT eontrol is ad-
vanced to the point that jusl causcs oseilla-
tion when a note is struek.

If, during the operation of the Simmlator,
you notice a loud ac hum level, try reversing
the ac line cord plug. This should effectively
curb the hum toop.

Bevond the very rough hints outlined above,
familiarizing yoursclf with the Leshe Effect
Simulator will depend on your experimental
nature. You will eertainly want to experiment
to determine just what the Simulator is eapa-
ble of doing, Go to 1t. ~30-
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Neatly dress control and jack wiring to one side of circuit board and lace
together with cable ties or lacing cord. Secure power transformer to chasis
with 4.40 machine hardware; add 14 * spacers when mounting board in place.

the cirenit board to the Ings of the appropri-
ate eontrol and jack Tugs. Tin the free ends of
the line cord and solder them to the hole toca-
tions marked AC on the board. Now, inter-
connect with lengths of hookup wire the
ground leads of J7-J3 and conneet and salder
the leads of LDR1T direetly to the signal lugs
of J7 and J.2. Neatly dress the leads along one
edee of the cirenit board.

Now, mount R24 and 77 on a threc-lug
terminal strip (no lngs grounded). Position
the assembly near LDKI so that when the
Jamp is lit it will illuminate effectively the
LDR. Mount the assembly in place with 4-40
machine hardware. Conneel this assembly via
one wire to the positive side of the power
supply on the eirenit board.

Current limiting resistor R24 and 11 are mounted
on terminal strip fastened to side panel in
line with LDR1 when cabinet is assembled. If
side panel is metal, use four-lug terminal strip
and do not connect R24 or |1 to mounting lug.
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Finally, mount the cireuit board with 4-40
hardware and spacers, and power transformer
T7 with 4-40 hardware only. The project is
now ready to be tested.

Setup and Use. Plug the line cord of the
Leslie Eifect Simnlator into a 117-volt ac out-
let. Connect an input and amplifier to J7 and
J 2, respectively, and a footswiteh to J3. Turn
on the syslem by rotating 118 elockwise just
past the click, Close the foolswiteh to tost the
bypass eirenity 77 should immediately come
on.

Temporarily cover the sensitive face of
LDRI with a picee of black eleetrical tape to
keep ambient light from interrering with the
adju=tments to be made, Advance Ac¢EXNT con-

59



