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Electronic Drums
Tube-timerl rlrumg can tlevelop much higher beat rates' with beats havirrg mor'(' allrupt

acoustical wavefronls than cun be generatecl conventionally' Vollors of beuls cln he

repeated intlefinitely with precision anrl withorrt change in qlralitl

f f t$o wAYs , ' t  , rs ins . t  io lcnoid-

I  r ( lur | (n l , lunx,  r  t , '  , ,b i r in

drum haatt h{ve bac dovoloped.*
One systcn osos c,)nt t ts on a
plunaer lvith n sinsh lhyratron
Thc other uses n pr i r  o{  thyratrons
witbout plunger contscts.  A codcr
ean repert a voliey oI dtum hits

Several techniques arc Possible
Ior the iDput circtrits lvith the
s].stom shoiu in Fis. 14, th€ ler-
formcr tses onc, li{d or three fin-

sers to operate t fcaiherlisht con-
tact sprins S to senerat€ volttse
pulses. The pulses olerate the out-
put stase O drivjng the elech'omas-
netic sl'stem tMP. Finser opera-
tion, althonsh elTorUess in tetns of
the drivins ponet of the sprins
contact ,S, is just as tiresome in the
tons run as the conventional, man-
ual drum-stick operation.

Figura 18 shoY's a hand-capaci-
tance bridse CZ,Z,Z E' \sed ta
eliminate the work represented bY
the drjvins power of the sprins
Movins one or more ffngers in the
air causes unbalance of the brids€
and a pulse outPut to be im-
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ly  HARRY ST00Ktl l l l
fb.r.nu ttt..tntuk\ Rt'rtf.h co

proved by !ulse-shaDing networks
While 0{!(ycle ol)errtion 01 thc

hridAe is l)ossible Nith the im-
pedai.6 it,z. rosjstiv€ and Z. ca-
pacitive, b€ttel rcsults have been

obtained with 400-cycle oleration
rnd phase compensation.

Pulse Fotming

The main lroblem in electronic
operation of a drum lies in the
forming oJ lrolref pulse-porver out-
put and the Lrtili,ation of this out-

!ut under high-€mciency conditions
iD an oscillating eleciromechanicrl
system of required transient re_
slonse. This tesponse should be
characlerized by short lis€ and de-
cay time and freedom from jitt€r,

overshoot and muttiple hits
There are tn'o reasons for mul-

tiple hits on sinsile lulses gen€rated

via the switch S. One consists of
undesirabte transient response and
the other of power-supplY Pulsa_
tions when a-c or poorly fflter€d d-c
is used.

'l'hc first experirnenl.al model
built consistad ot l} cl$s-(], pLrsh_

tr l l  l )erm-iubf c i rcui t ,  whi(rh wt l3
( l iR, I rdc( l  bkause of  insuUici . i r t
outr) t r t .  lhc sccond model r t  l i rst

nt i l ized onc lbxratr ! ,n tube (2050

or 2l)21 )  iD the c i rcui t  shown in

I is.  I  an. l  y ic lded good emciencY
rnd suflicieDt outPut. In the ac_

eomprDl ing Photogtaph, the elec-

1rlnasnelic movins sYstem can be

seen otr  toP of  t le drum ( i t  mry be

mounted inside the drun) and the
clectronic circuit chrssis on the
bottom of the U-shaled wooden
rack, seNing ts suDPort and trans_

T}e .le.tromechanical sr"stem rn

Fie. 1A consists of r solenoid ,

surronn.leal by a bell-shaped lami
uted iron yoke M of about t$'o
inchcg axial lensth, inside 1vhi.h a
plunser or laminated slua P, mov€s
axially. The desisn is similtr to
that of a hnothetical field-coil-op-
alated electrodynamic loudspeaker
in which th€ center, cylindrical core
vould be free to move back and
Jorth in axial direction, . slidins in

the concentric air ssPs of the ends
of tbe cylindrical core.
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pldyi'g rh. .l.ctr6nrc dNm, nE .b.uohqgn.rtc ty.roE ,. nourr.il
abore rl1o drun didlhrqgb

forceJully almost durins the entire
oN Btroke. The limit is set by the
heat dissipation in the coil i;, caus-
ins it to burn out. Coil resistances
lrom 10 to 100 ohms were tri€d.

Due t0 the hish peak power re-
quired by the unit, thcpower-supply
problem is somevhat diIff.ult. Since
portable instruments ar€ of interest,
powar supplies utilizins such
sources will hav€ to be designed.

Improved Yersion

A n€ir circuit, Fig. 2, $as devel-
oped to cul jn half the uncertainty
of the siartins tine. With this cir-
crif, onc of the trvo push-DnU plate-
connected tub6 will fire each 120th
second. Since unRltared tl-c is usod,
heavy and expansive pos'er-suplly
components are elininated. Tlre
entirc poy'€r srpply may consist of
a lina transformer ?. In both this
.ind the previous (ircuit, volurne is
coDtrolled by a series r€sistor fi" of
r ferv hLrndrcd ohms in the electro-

Ono of the mo'st importint fea-
tures of the circuit in Fis. 2 is that
th€ switch in series witl the eiectro-
mrsnetic system has been elimi-
nrted. Thc unffltered r-c nsed
r)xtinl|nishes thc lhyratrons ropeat-
i\lly. This circuit hrs hc.n us{l
with satisfactory rasults but the
rccousiicrl power deliver.ed by the
drum wns 1oo hjsh for comfortable
I istoDin,a in r  l iv jng room.

Ir.r still l.rrso outpnts, nccded to
opcrate large bass drums in conc€rt
rnd dancc hnlls, heAvier typ€s of
thyratrons may be inseried and a
heavicr line transfo|rncr usod. The
power drarvn from the line may
thon exceed that conrfo*ably
handled by a 15-amp honse fuse.

one of tho rccorders, of coders,
t'sed in the development work de-
sc bed, consists cssantiallJ' of a
rnofor'-driven drum Fith spokas
which close a srvitcl momentrrily
durins rotation. Wlen used as a
sisnal genorator in hbofator!' ex-
perimenis, this devi.e nroduced and
repeat€d endlessly a volley ot drun
hi ts.

More r€liable recorders may b€
built in forn of masnetic wheels
or rings or mav utilizereels of mag-
netic tape. The simplest arranse-
ment is to nse a conventional tape
recorder, followed by proper pulse-
shaping circuits.

Kx

The bhck l )Ar i  of  tho s l l r ! {  in
Iris. 1A is laminated iron, tha white
prrt is a bnss €xtensjon cafryinli
the slove-skin-cover€d buttun thr!
hits the diriphragm or drum $kin ,.
Th€ stroke is approximrtcly j jnch.
The slug P is sprinsJoaded away
from the drum skin,  and just
pri(n' to thc hit it breaks the con-
tr . t  S,  thus discont jnuing the thy-
r{rfon plnte current.

Sincc the cathodc lotential res-
tofation is determined by ihe time
constAnis n.C,, ??"d" and that of thc
movins system wiih th€ capritor
C,, and since tle co tact S is only
ctoscd a few hudredths of a
second, the thyratron will not fife
rsain whcn the slus approaches its
rest position away from the drum
skjn- The d€sien should be such
that one complate cycle of operation
has a period shorter than the inter-
val betx'e€n two sequential pulses
on the thyratron tube srid. Actu-
ally, the circuit elements R,C,, C", C.
are included to shov va ous ways
to influ€nce the tmnsient perform-

vcni jonr l  chnracter is i ic i ,  Drf l . icu-
Ir f ly  in v icw of  the , rct  that  the
toifor level rpDrooches or exceeds
, 'nc k i lowatt .  The proper solut ion
ir t  obtaininp prccise opefsl ion l jcs
basjcnllx in the ndapl.atbn ot negr-
live-feodLrck Drincjples {nd essen-
lir ly in the use of a sel.\'o-type
looD. Simplc circuits in accordancc
wiur tbis principle rvere tried on
tle nfsl hord v&uum-itbc model
but wcrc not found equrlly apllic-
ablc to the thyratron mod€].

Ddmping Systems
(;ood results hale Leen obtained

bl. applyins nonlincar mechanical
damtinA to the moving systcm.
With electfomagDetic transducefs,
one metho{l consists of sidewise
sprins loading of tha movins slus
njth the sprinra loadins ).eleased by
the masnetic fiold. In the oN stroke,
th€ slus ridos free in the rvell-oiled
airsaps, rvhile in th€ oFF stroke,
the slus rides with hish friction.
It stops dead asrinst the rubb€r
cushion catchinsthe slus at the end
of tbe oFF stroke.

To be usefut, the electromagnetic By use of such methods, it
system must have rather uncon- was possible to excite the ma.gnet
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