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DESIGN AND CONSTRUCTION OF A RESEARCH
MEMORY DRUM1

TIIAD J. BAKU aDd G. RAYMOND 8TONII:
11111ft1'111ty 01 Oklaboma, NOI'IIIaIl

.MtmOI'J drums WIld In aystemattc lmestilattona of human verbal learn­
iDa tl'equenU11DcUcate a need tor a varSable length list sa well sa variable
apoeure tlme and adjustment for mulUple Uat exposure. It is further de8tr­
able to keep lDberent noJlea t.rom the operation of the drum to • m1Dlmum.
n II the purpose of tbSa paper to preeent a design wh1ch 1D adcUttOl1 to satlatJ­
iDa tbeIe requlrements wU1 &lao provide a durable piece of equipment ault­
able for e1Uler individual reaearch or for standard laboratory COU1'le UlI8.

Of the memOl'J drama wh1ch cummtlJ' .ene psycbolog1cal laboratories.
DODe II tree froID obJecUOIL The Bull-OPe memory drum (1833). 1D JIl&D7 1raJII
the... lUlfera trom the \lie of too IImple a motor. wbleb. except for COII8taDt
ratlol. mateI 1\ cUfftcult to ftI'1 aposure apeeda. In adcUtton. the necesslty
of Trical auapeDIlon to aDow for ftriable ua !eDIth aIIo reqWree mounUDI
.. drum and ele9aUDI the 8 can~.

TIle tApmann_Qpe drum fWooctworUl 1838> II detective In aU the ..,.
\bat amau cwer-al1 cUmeDIlODl would caue; l.e.. few Uat8 OIl the drum
&\ aD1 GDe ltme. Uwa nece.t__ frequent tape ebaDIee; abort YUIable
1eDIUl of lid; aDd few~ apoIIUI'e rata Tbe 8cb1olberl drum (1M1)
auowa far 0DlJ cae ua (0DDRaD' 1eDIth> OD tile drum, aDd tbe operaUGD

I'I'be ..... wIaIl~""'- tbeb' .-atwte to tbe PuuJb a-ucaa 00IDrD1Uee..... 1hdtenlttr of .... ,. __ n"'-1 ftDPCJI"~ ..... It I*IIb1e to....... _~*- cal ..~ dIIarlbed III .... artIoIe.



of tile drum 18 quite ... def.. UIM an abared bJ u.. ~INII .­
paiUI'e apparatus. TIle MiIIourt-tJpe meJDOr1 drum (KCCJeocb ltD) aIIoWI
f. a IarIe number of Uata to be placed on Uae drum 1M Sa _ ~ modIfled
to IDcnue &be 1eDItb of UIta.

Bach drum. tIleD. acrltlces at Ieut ODe or more ftI'IabIeI 1D orcIIr
to lel'Ve most effectively the UmltaUoDa of ..... apeDI8. or perbapa Jocal
operatloDal needI. The desiID to be reported below utempta a mare adIquMe
resolution between all of the important vu1ab1eI. 8ma1l cmraU dtmeDlloDa
have been .criflced for purposes of durabllltJ and tbe varIabJe of UI'
Ieqth which btn utendi on the borlsoDtal. Mtnhn) ezpeDlIe baa been 1&Or1­
need for the areat ~vantag. of a re11able dual speed motor.

The three important operatlna var1ableI of a meDlOr)' drUm are: (1) the
area of exposunt. (2) the rate of expoeure. and (I) the WtaI number Of
exposures. The f1rlt step In desiID is the atabJlahment of the Umlta Of the
variables. Baaed on the cUIcuu10n above plus the anticipated uae of tbe ap­
paratus. the 11m1ta are let aa fo11oWl:

1. Area of exposure - 0.'11 In. z 8.1lD.

2. Rate of exposure - 1 leO. to 12 leO.

3. Total exposure Items per 1tat - 1 to 100.

With these values eatablJahed. conatderatton is liven to their traDIlattoD
Into physical d1menatona. The area of ezpoeure determines the aperture ....
the d1ataDce between exposures on the lilt. and. the m1DImum width Of the
drum (equivalent. In the present case. to ten ltata of typewritten three-letter
words). The rate of exposure w1l1 In part determine the drlv1Dl mecbanlam,
and the latter wID determine the manner lD whlcb the expoIU1'8 time !I eetab­
Ulhed.

'lOUD 1. Dtif1IfIg~

A GeDeral ID4UItrIeI duallpeed JDOtor- IlIIIected f« ..~.....
opera&km. IeYer Ib1ft for two .-sa, varIIbIe ,o.&DJl eontroI, aDd. tJDaDr,

IIIIQ be paNIIMed. freD AWed .... ODipotUlCltl. ill W. I ..... ....~
IDIDaIL



.-

9

nGfIU I. ..,.MM."
,,,',,,,,, ,.. 01,... All...)



w
T.am.X·

....,.. 2'... ad~ U., •".. '" Dr'fI1faI~
(ftu .. 1lIJtJOI&*)

Ae.nrAlo
BDoeua

TDIIl
12

8

6

4

3

2.6

2

1

Tow. TDD
Samna ..
BDoaua

12.31

UI

1.11

4.SI

3.38

2'­
2.18

1.18

~fW

PIlla.
Dunw-.

1

2

1

I

•
I

I

4

PAPER TAPE
3/16" DIA. HOLES O.75H
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'DIe total number· of apoIUN ItemI detenDJDeI tile JDUIIInuD JIDIt,h of
the UIt, In Wa cue 'lI. IDcbeL TbII dIIDeDIIoo II CODYeD18DU7 .. III bait
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PAn
No. Qrr. NAD or Pam
13 14 Wuber-Pla'
1. 1 SwItch
11 1 PoInter
18 1 Pramework
1'1 2 RuDDer
18 1 Socbt-Ulb'
11 1 Bulb
30 1 WIre
21 1 Panel
22 1 Shield
23 • Screw-Mach. P.II.
2t 1 Idle Board
21 2 Bracket
2S 2 Togle Bolt
2'l 2 WtDg Nut
28 1 8PI1DI-eoIl
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Fabrication of the components req\l1rea no unuaual aIdl1 and the onl7
f1n1ah required Is for the front panel and the screen. Black wr1Dt1e varnJlb
Ia adequate. The aperture In the front pane111 adaptecl to the tape in .. b1
means of aluminum atrlpe h1n8ed and mounted to the rear of the panel.

To accommodate l1sta of leu than 38 I~ma It 11 neceu&r)' to repeat the
list, and for 12. 6••• 3. 2, and 1 Items tbe Idle drum 11 not requ1red. A pointer
Is provided wlth1n the apparatus which Indicates b7 number the item wb1ch
Is being exposed In the aperture. Patreel auoctates material ma7 be pre­
sented either by the prompttnc method or by means of a shutter operated
by II11croswltch relay controls on the driving wheeL VlnyUte cement caD be
used to fasten the eDda of the paper tape. wb1ch 11 of approx1matel1 index
card weight. The tape Is perforated to accommodate the driving p1Da OD the
periphery of the driving drum. A I1DIle l1at m&)' be UI8d with a drive OIl
only one lide of the tape.

Although a bit massive. the completed drwn ta durable. very quiet in
operation, and possesses adequate phyBlcal control over IODl8 of the 1m­
portant Independent variables of human learnlDl experlmentatJoD. Tbe
total cost. circ4 $25.00 (lUDUDer. 1M8) Sa CODIldered reuonable.
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