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HICKOK

INS T RUNENTS

DIVISION OF THE HICHCK ELECTRICAL INSTRUMERMNT COMPAMY

FOR RESEARCH AMND
DENELOPRAERTT

- MODEL 1234 -
CAH DMATEC TUBE TESTER

MODEL 1234 CARDMAT!GZTIJ_B'E-_TEST‘ERS' :
AUTOMATICALLY TEST TUBES TO HIGHEST
1| ABORATORY STANDARDS. THE SIMPLE, FOU

_ STEP PROCEDURE ENABLES NON-TECHNIC

_ PERSONNEL TO ACHIEVE RELIABLE TES
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Cardmatlc

. ('  Tube
-\ - Tester

REDUCES COMPLEXITY of TUBE TESTS

Plig: tibe into” socket and insert: card into: B Dapress Pushbuiton’2 and readiguality on'the
switch. If-a short exists.in the fube, indicating | v center scale of the meter. The scale s cali-
- lights ideniify which elements are shorted. bratad good'and replace. The appropriate tipe
Heater-cathiode leakage is read on the fop of quality {est is" automatically selected- hy
‘scale of the meter, : the test card.
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Automatic tube teating, with laboratory aceuracy,
iz possible with the BD Instruments Madel 1234
series of Cardmatic Tube Testers. These instraments
test tubes within 1 to 89 of recognized lshoratory
sfandards.

The instrnments are desizned so non-technical
personnel ean tesk tubes to highest laboratory stand-
ards with little possibility of error by the operator.
Punched cards are used to program detailed testing
circuita, Three zeale: on the meter—each marked
good and replace—ore used during the four-sten testing
procedure cutlined al the batfom of this page. Four
bezls are perlormed:

W SHORTS. With the tube in the socket, shorts

ure indicated when the card iz inzerted. Five

snort indicator lamps show which eleetrodes are
shorted.

B HEATER-CATHODE LEAKAGE. With the

tube and card inserted, the instrument indicates

heater-cathode leskage on the top 2cale.

B QUALITY, When Puzhbutton 2 iz depressed,

the instrument antomsatically selects the appro-

priate quality test (imuteal conduetanes, eraizgion,
ele), and indicales guality on Lhe cenlor scale.

B GAS. The presence of guas in a lube is detecked

by messuring grid current. When Pushbutton 3

in depressad, the Madel 1234 indicates arid corrent

on the bottom seale.

Mozt tubes are tested by using only one eard, Some
tubes, o, ones with non-identieal seeond seelions,

Depress Pushbiton 2 and read: bottom meter
scale for an indication'of excessive gas present
in the tube. The reject pointis based on manu-
factirers’ recommendations; sensitivity of the
tast s ealected automatically by the instrumentt
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are tested by using two or three cards in successinn.
The inztrument automatically selects the correet type
of quality test, as well og the correel value of metar
shunt resistance to calibrate the geod freplace pointon
the meter seale.

Five automatic averload devices pnaitively protact
the instrument gpeinst damagre 7 the wrong card i3
inserted inko Che Cardmatic switch or if a4 tube has
# direct short between elements.,

Maodel 1234 can detect tubes which have a limited
useful lifle, Thiz s done by reducing the fliment
vidluge 109 and noking the reduction in the guality
reading, I the guality reading deops 239, of maore,
remeining lile s short.

A get of punched cards for calibration purposcs is
inchuded with the insteument, These cards are supplicd
Z0 the uzer can checl: instrument calibration: howewver,
it is rare that a Modol B254 requires re-calibration.

Fleven tuhs sockets accommaodate wictually any
zmall gized, Jow=power tiuhe made by any manalaciorer,
Twa pin straightencrz—for seven and nire-pin mini-
ature tubes—are loeated next ta the tuba sneloots.

Filament voltage range iz from 0-119.9 wvoltz, in
O, L-valt stope. Tubez designed for de filament voltage
are cheched with de filament voltage. Othors are
checkad wilth av l[ilament voltagpa,

Model 12348 and Model 12548 are very similar
gleclrieally, Model 12344 2 basically a mililary
verzion of the Maodel 1234 B,

TO PUSHBUTTON OPERATION

4 lights, the tobe has an fidentical second
section. Test:this section by depressing Push-

4 When' the indicator lamp- next to Pushbitton

button'4 and'then repeating Steps-1, 2, andi 33
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Testing

i
Hyeasving

Cheuil

The Medel 1234 Cardmatic Tuba Tester automatically selects the proper

type of guality test. Tubes are tested as clase as possible to aperating

conditions, based on manufacturers' recammendations. For example, tubes

ﬁg which are designed for fixed-bias operation are tested with fized bias; simi-
Ethads larly, tubes dazigned for self-bias operation are tzsted with se2if bias.

AMPLIFIERS, FIXED BIAS
Bias and a test signal in
series apply the desired test
conditions to the centrol
grld. Shunts, selected auto-
matically by the instrument,
calihrate the meler for an
accurate geod froplace mu-
tual conductance reading,

FULL-WAVE RECTIFIERS
Current is measured in a
fullwave circuit. Load re-
sistance is selected tn draw
the rated cathode current,
Rejection it based an mili-
tary specifications.

{ Tl
Manwring

L i

AMPLIFIERS, SELF BIAS
The testing signal is applied
dirzctly to the control grid,
A resister in the cathode
circuit, well bypassed. bizses
the tube to the recommend-
ed level,

HALF-WAVE RECTIFIERS
Cathode current is meas-
ured with rated valtage ap-
plied and the proper oad
resistar inserted in the cir-
cuit. Rejection is based an
military specifications,

CRT HORIZONTAL
DEFLECTION TUBES

The instrument performs a
“knes" plate current test
en CRT harzcntal deflection
tub=s. In this test, screen
valtage iz normal but plate
voltage is wvary low. Thesa
conditions closely approdi-
male in-service condltions
when the tube is pulsed,

DETECTOR TYFE DIODES
High-perveance types, rated
at about B0 ma, are testerd
in a low impedance circult
(al; and low perveance
typus are tested in a high-
er impedance circuit ().
Many low-perveanco bypes
Are rated at about 2 ma
dnd are rejected at 0.3 ma.

COMFPUTER TUBES

The instrument tesls com-
puter tubes for the "on'
plate currert condition and
the "off” plate current con-
dition. Also, a mulual corne
ductance test is performed.
Rejection 15 based on man-
ufacturers” specifications.

DAMPER TUBES

The use of a filter capazitor
gerass the load resistor de-
velops a peak Inverse volt
age of approximataly 1200
welts. This high woltage is
useful for detecting tubes
which may arc in service.

VR TUBES

Voltape drop is tested at
the uppar and |lower limits
of current. In addition, a
continuity test s performed
an the jumpers. Finally, 2
leakags tesk is performed
in accordance with military
specifications.

HIGH-VOLTAGE DIODES
DC waltage s applied di-
reclly across ihe tube and
current is metered. A cen-
ter-tapped resistor, placed
across the filament as
shown, simulates actual
operating canditicns.
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Calibration and Special Tests

Tifty-thres cards for calibrating and troubleshooting
the Model 1234 Cardmatic Tube Tester are supplied
with the instrument, The cards zre supplied in two
groups: 10 cards for roudine eglibration: and 43 cards
for complete ealibration and troubleshooting.

10 Cards for rowtine calibrution. Thesse are used

when' the Instroment 3 initizlly installed and

then ahout ocnee a month.

Houtine calibration takes only a fow minutes, Mo
auxziliary instraments of any kind, such as voltmetars,
are required. A calibration ecoll, supplied with the
instrument, assure: maximuom accuracy. Calibration
vontrols are located in the auxiliary comparlment,
urider a hinged cover. ¥

The process conzists of cheeking calibration of the
lollnwing ttemsr a. Meter. b, Short gonsitivity, o, Biag
woltage, . Main B — wollage. o, The mutus] con-
duetance bridge,

43 Cards for eomplete ealibration and troublc-
shooting., Complete ealibration requires the uwap
of four eards from this group plus one eard {rom
the routine calibration group. Complets eulibra-
tian s reguired when the instrument iz initially
instelled, about twice a vesr, and after main-
tenanse is performed.

Camplete calibration requires the nae of an ausiliary
voltmeter. The following items are adjusted: a, Test

%n@ @
- CHD MEHLL OFF
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e

AR L AP
ViFTal TS

gipnal level and repulation, b, Filament voltage. o. The
maein B <+ regulated supnly.

Trouhleshooting the Model 1284 Cardreatie Tube
Tester is ensv. The instruetion book, supplicd with
the instrument, lsis the complete troubleshooting
procedure in detail, The instruction book alse explains
the procedures Tor coutine and complete calibration,

SPECIAL TUBE TESTS

The normal testing method iz cxtremely simple—
just inserd the proper eard snd pueh two or thres
pushbuttonz in auecession (see pp 2-8). Hywever, olhar
tenls are possible by operating controls located in the
auxiliary compartment, or by prépering spacial eards
to test tubes with unusual electrode potontials,

Five pushbuttons end four potentiometsra in the
auxiliavy compartment are uzed to attain finer control
pver Lesl conditions ar o perform special tests.

Inereased accaracy is achieved by adjusting filament
voltagre fo compenzate for line volisgs wvariations,
This iz done by pressing a puzhbutton and colating a
potentiometer until the meter reads half zcale.

A weeurate good/repioed reading s possible with
the mutual conductance bridege balaneed during routineg
calihration. However, increased accuracy resalts from
halancing this bridge with an auxiliary conteol during
the time exch tube is tested. This procedure is useful
for zelooting, matehing and pairing tubes,

Tubes with little useful life remaining can be detected
paaily with Lhe cathode activity teal. Thia invelves
making o normal guality test, and then depressing an
auxiliary pushbutton. This test redoces Olament volt-
ape 1o the tube; i the guality reading drops more
than about 2597, the tube is rejecied us having little
useiul fife Lot

A more genzitive grid-vathode short test iz useful
for tubes sueh as thosoe uzed in cseillezeopes or telo-
vizsion sets. This test is gecomplished by depressing
an awxiliary pushbutlen and noting il any of the
short lamps Hght or flickar,

Soms tube tests reguire Lhe wse of a4 variable power
supply. Tho voltage of this auxiliary B + zupply can
he adjusted hy varving o eontrol. This valtare may be
read vn the meter by deprossing a pushbuatton,

Special-cardz can be prepared Lo test tubss under
nien-standard conditions, Thiz is extrermely usetul Tar
predicting haw a tube will reack in 3 new trpe of
virenit, Thig technique is oiten used In eleetronic Tee-
tories whick produce tubes for apeeial applicationa,

Contrals Tor ealibeation and special tests
are located inoan auxiliary cemparlment.
A hinged caver fnot shawn) covers the
corrpartment during normal operation.
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Card Reader

The heart of the Model 1834 Cardmatic T'nbe Texter
iz the Cardmatic Switch, Punched cards are used as
information input sources for testing tubes, The Card-
matic Switch is desipned with 17 rows of 11 contacts
each—187 contacts total. One contact iz used in
conjunction with operating the switch itself; the other
184 are available for supplying festing information
to the instrument.

The Cardmatic Bwiteh works on the principle chat
the abaemer of a hole in a card ercates & contact

Hickok’s Card Service

The Maodel 1234 Cardmatic Tube Testor iz supplied
with eards for routine calibration, complete ealibration,
and trouhleshooting. Also, a group of 13{ cards for
teating commaon industrial fubes, us well ag 50 blank
cards and a card punch, are included with the
instrument.

A camplete listing of eards available comes with
each instrument. A eupplement to thiz Lzt iz issusd
every aix montha, There is no cherge for the complete
listing: ar [or Lhe supplements,

Aglditional eards ean be ovdered feom the Servies
Department of Hiekolk at a nominal sost. Cards can

http://www.allegrosound.com/Hickok 1234 CardMatic.html

closure, Therelore, 1 Lthe swilch iz acewdentally ac-
tuated with no card inserted, sll contaciz are in the
open position, Thus there is ne possibility of damage
ta the instrument circuilry beesuse of aceidental
nperation without an inserted eard.

The Cardmatie Switeh las a useful life of 100,000
operations or moere. Cards are made of tough vinyl
materin] foc long life,

Blank eards and a eard punch are supplicd wich
the instrement. The ngtruetion boel ineludes details
an it to peeeeh cards manually for the Model 1234
Cardrmatic Tube Tester.

48 SOGTHEHS

be ordered individually or in groups, One such group
includes 2154 earda, and can ehecl victually any tuba.

When new tubes are introdueed, the Hiskok Tube
Diata Department obtains samples and prepares tuhs
data as soon a2 possible, I this dats iz requested
before factorv-stamped cards are available, Hickok
supplies instructions for manually preparing a card.

Upon request, Hiekalr will prepare special eards {or
testing tubes under epecizl, non-standard eonditions.
Thia can alao be done by the user, following directions
1o the insktruction manual. ;

17/12/2019, 5:12 pm



AllegroSound * Hickok 1234 CardMatic Tube Tester *

Power requirerents:

55 watts numlnal

Filament voltages (ac):

! oltages (dc):
l]l 50 'mlts in !] 1_ nltsteps

-Piata and St:reen wltag:es ;

'Fr.md hlas. valtages

: Se!f—biaﬁ res:stanm

509 EQ ﬂﬁlﬁ ,umhus

- fube Q'pe. :
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Specifications

Tuhe THtIng Methnds'
1@5~12‘5 walts, 60- 400 cps ac. :

Sr!:E ‘F-g-] faxg’j& K1 5%_-;[':1_. o

Weight: 42 [b (approximately).

0:112.9 volts in 0.1-volt steps.

10-250 vdlc, regulated, in 10: e
Manuatly adjustabie auxl!]ar}g suppfyﬂ' to 3@0 Udc..

{T 100 valts in: 01 ‘.-hltstepsf

10- ;'1 100 ohms in 10- ohm §:aps

:'Mutua[ cunduclanm rangas (full s:aia}

mﬂpmhq Steps.
500 123 000 umhes, 590 ;.Lmhn staps,

:Intereiectrﬂde shnrt srermtmlaf

: ‘.'-u]iage drop 1esls

I Cardm atlc sﬂltch k

Heatar talhnﬂe 1aakaga&ensttwﬂy
_Remet vaiuas tram: J.D—iED,ua, dependmg o
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leed hlas mutl.ral cnnd:.u::tans:e f‘qr i

: 1P
.-SpecJaI mutual ccnduciam;e for*heptodes
 “Knpa' test for) pnwar pantades. :
Zemo biasﬂ}lat& current and high hias t:ut T

! pJate_ current far cnrnpute .t‘uhes : :
‘Full-wave and half-wa :

 High and low currant tests far voltage régdlétors i

=Many spgcjal tasts
Dual ‘tests an |dan11cal trmdas crr dind: .\l.rlth
amng]a card A o

Accuracy: Within 103 9 af mhngn'i
i[ﬁnscunduc’t&m:e and pfata curr‘hntf measuramﬁnts

- -'_.:Number of tubes: Eight.

. Prute ve iealur&s. :

-~.-F uvérJuerd d&v:ces

nl:l card II'iSEI"lEd Dpel‘ls aEI ulrcults

Snckﬂtﬁ

4 B -6 I am;l 9 p:n Jumho
© Detal Inc:ta! :

S and 9 -pin mana‘tureL': :

F-pin inline and octal subn’umature :

Epacnal sncketadapl:e rs’ are avatiable for new types

o sta:;dardd'inr

l*megohm, spec:iai higrrsans.itwlty '-tast 10_ ohm,

Meter s FANEES ] frum 5 3{.10 \rnits in: l-»'.ruli' steps e

(half-scale valliss! :
Luad resistanice. from 10 f:o ? 1&0 ohm
A0 nhm Etapsrss &
Hatad load; an r:em.ltja’r,tubas up tn 2L‘|D ma-.- ]

C-untacts rated 10 am pems at U GEFEE Dhms
cﬂ-nta;t reﬁ:stahce

136 contacks, - :

Appm‘.(lmaiaiy 2 e 1[!!5*5 swftchmgzpnsslbihtles,

17/12/2019, 5:12 pm



AllegroSound * Hickok 1234 CardMatic Tube Tester *

 Litho in U:84.

9 0f 10

"THE HICKOK ELECTRICAL
INSTRUMENT COMPANY

10514Dupo ﬂj't:f-'._é{\}_a'n'ua"'-.' Cla ve}an d 8, Ohio
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