F ¥OU OWN an electranic musical in-

strument or a conventional insirument
equipped with & pickup, chances are 1hat
the vibrate described in this article is just
what you've always wanled.

A wvibrato is a device which eontinueusly
and automatically vavies the amplitude of
the music at a low rate of spoeod, usually
somewhere in the range of 6 1o 15 times
per second. For instance, it is & vihrato
which produces the zoul-stirring throbbing,
capectally in the bass notes, of a pipe
OUEan.

Construction. Layoul and wiring arc
not especially critical. For convenience a
turret socket was ugsed to mountl the oseil-
lator tube, VI, and its components, but a
standard sockel and tie points will do as
well

Miniature coaxial jacks, of the type
found on most hi-fi amplifiers, were used
at Jr and 42 for the output and inpul con-
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nections, respectively, If vour setup re-
quires something different. any conven-
tional type of jack may be employed.
Keep the power supply components well
separated from the oscillator and modo-
lator components, to prevent hum pickup—
and orient the tube spekets for reasonably
short lead connections. Make sure that the
B.3-violt heater leads are dressed snugly
against the chassis and that they arc wall
separated from grid terminals and leads.
A miniature amplifier foundation (Bud
No. CA-1754) was used for a chassis (any
other setup of suitable size can be substi-
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IWPUT QUTPYT

CF, C2, Ch CS_005utd., 200.vel. metalized
Ppaper oapacihor

Cda/Cdb 20020p0d., 150.vell, dua| eleckralypic
copocifor

ChH, CF, Ch-—-=0.02:pfd., 200:volt, poper capocilar

Clx/COb—df/diuid., 250-voll, deal electkrolylic
capacidar

CHi-—-315hanry, S0-mo. filler chake

I, 12 -Miriglure phono jock

BRI, R4. A7, RE, RI0—220.000-0hm, Liawolt resis-
tar

A2, RE—I00.000-ahm., VA-wall resisior

B2 500.000-0hm potertiomeler (Raote confroll

RE—[0000-0hm, Ly-wall resisior

RE—I.9-megokm, Y-wall resistor

PARTS LIST

tuted). The Bud chassis measures 53"x 7' x
2% and itz over-all height with the grille
cover in place 15 §°. The finish is hlack
crackle—but if some other color appeals to
you, it's a simple matter to go over the
chassis with a couple of coats of plastic
spray.

In some instances, it may be possible to
mount the wvibeato circuit proper on the
same chassis with the musieal instrument
amplifier. This can be done provided that
there 13 room, and that the power trans-
former in the amplifier can supply the 0.6-
ampere additional filament current de-
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NS LINE PLUG

RFli--500.000.chm poteantiometer {Depth controal)

R12--37.000-0hm. Vewolt resistar

R3—580-che, Vewat! resistor

Rl4—47.000-0hm. Va-wall resigfor

R15—70.000 chm,. L5 wobf resistor

Li-—5. p.5.1 swihch fon Depth control!

2RI 20-ma.. [30vail selanium ractifier

7! Minigture power transfermer, [25 volis of
15 ma.. 6.7 vells af 0.6 amp. (Stoncar PEG415)

VI Type 12AKT tubhe

W Type 1ZAU7A lube

1—Minigture amplilier loundation chossis or
eguivolent (zee foxi)

I—Turret-iFpe minialuwrg 5-pin tube socket

I ~Minigiure 8-pin tube sccket

Mige hardwara, grommets, lis points, efc.
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Top and bottom views of the
vibrato chassis are seen af left
and below, Twist the lugs af
the can-fype flter capacitars
so that the filters are tight ta
their metal mounting plates.

Rl

o

QUTPUT

INPUT

Schematic and pictarial at
left show the simplicity of the
vibrate conrstruction. I your
amplifier tends to  “thump"
at wvibrate freguency try a
lower value capaciter for OV,
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Block diagram shows correct interconneciien of
the three basic compeonents of the revised setup.
Use shielded microphone cable between units to
prevent slectirostatic hum pickup. I there seems
te be excessive &0-cycle hum present, try revers-
inq line plug -e:.f wither ampliﬁtr af wibrate wunit.

manded by the twoe vibrato circuit tubes.
The plate voltage requirement s approxi-
mately 175 volts.

Hooking It Up. The vibrato is intended
to be ingerted or eonnected between the
musical instrument and its amplifier. All
¥ou have to do to use it is unplug your
musical instrument from its amplifier and
plug it into the input jack of the wvibrato.
Then connect a jumper cable of convenient
length between the oufput jack of the vi-
brato and the dapuf jack of the amplifier.

The Rate control determines the rate or
frequency of the vibrato effect, ie., the

HOW IT WORKS |

|

I The sclenzlic shows tThal the vibeiie oonaists of 1wo l

| paris: {11 a wvery low fregquency oudio osollooe, and

i {7} a modelaier. The low-freguency oscillator 8 of

I the phnseshift 1ype which wees resstors sisd cupacitars I

gy, L. 08, BI, B2 plus 84, amd B9 in three 8O sce-

I tians o obiass Teedlinck in 1he proper phase g produce ]

| pecillations. IThe rale or 2peed of the wibrato, de 1l |

l freguency of the oscillavee, s deisrmied Ly 1l re-

siglanmce ol the capacitance wked in the KC seclions. I

| Thug, 83 is ihe Sate or speed controd of the vitkalo.

| V%5 second 1tiode section serves a doal porpose: (1) ]

| i provides 2 low source impriance for the RO feed

| Gack loogps {1aken from the cathoded, and (2F i1 acis |

as 0 bufler to isolate 1w oscillalor Trom the connect ke

i 1o Lhe modulstor {waken foom the plae). |

I The law-irequency cscillztar signal is fed Uirough the |

| gain or Meprd cantml, BT, 1o the comirel grid of ane |

I secibon of 1l i.'.! ':'in-c'l-_e mncula o, .r"z AL il same |
Limstr, Lie Ontpat signal from (ke musical amsirumens s

I fed through to the conieal grid of the second section. l

I The 1wo signals mas (o B2, with Lhe resubt (har e I

I pain or amplificalion af the mesical Sgnal 15 mEbe Lo I
wngrense amd degrease, smoos iy asd periodically, a che

1 raie af the lew-[régquercy ascillatiocna.  Chiput (rom I

| the imocdulales & taken through ©F opd coupled te the |

| inpal of ihe mudical ifsrument & canyénlicmal ampliher. |

Flate current demmand &= very snall, s 2 miniaiere I

i power trapsformer. TT. and o miniature selemivm rec-

! Liner, K1, mare than meed 1he requiremenl I

L o oo oo o s s - s —— ————— ——— —

Spred] ot which the rizse and (all in ampli-
fude oceurs. Proper seiting of this eantrol
depends upon the tyvpe of instrument with
which the vibrato iz used and the type of
music being played Component wvaluos
given in the parts list permit the wunit to
be adjusted over the most useful range of
speeds,

The Depth or wvibrato-freguency gain
control determines the amplitude of the

FOSSIBLE TROUELES AMD CURES |

Mo Vibrate Effect: Check all wiring for er- l
rors.  Make swure input and output plugs are
making good contact in the jacks. Loock for
Faulty companents, Check the fubss. Make sura

|

|

|

|

|

| the 124%7 tube is in the cscillator socket, the
} 1ZAUY in the modulater socket, and not vice-
|
|
|
|

versd. Gheck interconnecting cables for a poor
salder joint ar broken wirs.

cerfain amount of distertien. However, the ef-
fact should not be sbjeshianable, Reduse the
| setting of the Depth contrel slightly to see if it
| improves the condition. ¥ so, check the musical
signal valtage at the input ta the modulator. An
| input greater than 0.7 velt r.mas. may cause dis-
tortion. Check the value of compenents around |
the medulator. Look for a possible defective |
| component. And check the medulater tube. |

Thumping in Speaker: A thumping noise at |

| the vibrato rate may be due to low frequencies |

pulling the wvoice coil or cone out of linearity. |

| This isn't likely o happen unless you have an |
| amplifier with ercaptienally heavy bass responsa.
| A high-pass filker cubting off at about 100 eyeles

inserted belween the vibrate and the amplifier I
may be necessary in such cases if all else fails,

|
|
|
|
|
|
Distartion: Mast, if not all, vibrates cause a |
I
I
|
|
|

|

I i

I Hum: Hum can come frem a variety of

| sources tuch as a posr layout of components,

| excessivaly long leads or poor lead dress, a de- ‘
foctive modulator tube, faulty filter choke or

| capacitors, unshiclded intercennecting cables or |

| cables with the shield ungrounded to chassis, |

| using the unit close fo power wiring carrying |

| heavy a.c. currents, ote, All of these peossible ]

| froubles can be easily corrected. |

1

vibrato effect. The more this control is ad-
vanced, the more propounced the vibrato
effect becomes. Proper setting  depends
upoh the strength of the musical signal fed
to the modulator as well as an the type of
instrument and the selection being played.”

FProbably the best method is to adjust
the Roate and Depth controls for the most
pleasing effect. You can get some idea as
to proper scttings by listening to rocord-
ings in which a vibrato is used. Many be-
ginners tend to use too much vibrato, or
to use it too fregquently., Much can he
learned by listening to professionals, —5)-

* Marvimuoo fusical signal volage should nal be greser
than approximately 0.7 wolt, 19 prevent oyverloading  the
umil.  OgEimnne operation occars with a musical signal in-
QM irome L coitact micrephone teiween 05 and 0.7 wall.
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Electronic Echo Chambers
® ] have recently built an ampliner for use with
a guitar and have used the vibirato circuil In your
December 1957 issue, However, the person tor
whom the wmplifier was built would like to have
an echo chamber added, it possible, Have you
ever published such a circuit?
Eowarp JENSEN
Stamiord, Conn.

" T slay in a small band and would like 1o install

“echo™ effect in our p.a. system, ie, one which

rltﬂlrunic..l;}. repeats the attack on 1he notes, 1
would like to build this mwscli.

STEPHEN M. EmuEera

Chicago 51, III

An elecironic echo chamber is dificull to design.
The effect can be uchieved acousticaily, however,
with a long hollow pipe or other mechanical dela)
device,

Vibrato or Tremolo?
" T would like to take exception to the article
entitled “Build Your own Vibrate,” December
1957. My contention is that the circuit described
does not add “vibrzte” but “temelo” to the
mpl signal,

To the prospective builder 1 would point out
that there is a world of difference hetween the
two effects. The article states that it is “lhe
vibrato which produces the soul-stirring th;'@h-
bing, especially in the hass notes, of a pipe organ,
I: we consult Webster, he states correctly thal
vibruto is a “shghtly tremulous or pulsating eifect
(but no tremolo) for adding warmth and beauty
: it consists of slight and rapul variations in
the pitch of the tone being produced.”™ Note that
he effect 15 that ot a pitch (irequency) change,
not amplitude.

Let us esamine the circuit described
states that there are three lmportant functions;
1 phase shiit esallator, an ampliner-modulstor,
and o miver, Actually, the net result is a stage

The author

of signal amplification where the gain of the
amplitier is varied at a preset rate and in a preset
smount to produce tremolo, a change in volume
level

As for examples of vibrato, the electronic organ
gereraliy uses a  low-frequency  oscillator (6-8
cps) to modulate the supply voltage for the var-
ipus tone oscillators. This causes the pitch (ire-
quencv) to vary at the same rate and in gxcursion
(FM, 1f vou will) by the depth of modulation,

The Hammond organ, with a mechanical tone
renerator, uses a complicated mechanical phase
delay line which essentialiv splits the signal tone
into two paths, stialght through and delayed,
aned recombines the signals with a vandom phase
delav. In stringed instruments it is produced by
a rapid rocking of the plaver’s finger on the b* ing.

Az for the soul-stirring pipe organ, this total
effect is due o reverberation, phase canceilation
of some frequencies, and downright poor acoustics.
It is pretty disticult te alter the lenpth ol a pipe
(pitch change) at a 7-cps rate; in fact, it just isn™
done . . . !

This is not to deny the existence of electronic
vibrato circuits—the Wurlitzer organ uses onge —
but a circuit which will affect the pitch of a tone
after it is generated unfortunately just doesn’
turn out to be a simpic two-tube device

Joserie F. CURRAN
Neptune, N. J.

Noig I?}E'.H'.h‘ TNHEIE CORNOISEPUHIT, WP Sr:“-.'j:{:r.! aduice
from two experts (7)) in the field when we edited
the article. We must have been misled,

® T was fortunate to acquire the December 1957
izsue ef P.E. and built the “Throbbing® Vibrato.
I am very pleased with the results. It is wondertul,
ARNOLDO VARELA

Chitre, Prov. Herrcra

Republic of Panana



