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INSTRUNMENTS

DIVISIOM OF THE HIGHOK ELECTRICAL IMNSTRUMEMT COMPARNY

FOR RESEARCH AMND
DENV EISORPRAERS T

MODEL 1234

cAHDMAT;c TUBE TESTEB

MDDEL 1234 CARDMATIC TUBE TESTERS
AUTOMATICALLY TEST TUBES TO HIGHEST
LABORATORY STANDARDS. THESIMPLE FOUR- = = =
_ STEF PROCEDURE ENABLES NON- TECHNIGAL -
'F'ERSGNNEL TD ACHIEVE RELIABLE TESTS
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MODEL 723544

REDUCES COMPLEXITY of TUBE TESTS

Plug: tube into socket and: insert: card into:

— switch: If a short exists in the fube, indicating
lights identify which elements are shorted.
Heater-cathode leakage i read on the top
“scale of the meter.
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Car—dmatic

Depress Pushibutton 2 and read’ quality. on the
center scale of the meter. The seale |& cali-
brated good and replace. The appropriate type
of quality test is autnmatmally selected. h;f
the test card.
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Automatic tube testing, with laboratory accuracsy,
iz possilble with the BED Instruments AMaodel 12924
series of Cardmatic Tube Teztors. These instruments
test tubes within I to 39 of recognized laboratory
standards.

The mstruments are designed so non-technical
persotnel ean test tubes to highest laboratory stand-
ards with little possibility of error by the epecator.
Punched cerds are used to propram detailed testing
circwite, Three sealez on the meter—each miirked
gocd and replace— ore used during the four-step testing
procedure cutlined st the hattom of this page. Four
tezle are perlormedd:

W SHORTS. With the tube in the zocket, shorts

are indieated when the card iz inserted. Five

snort indicator lamps show which elestrodes are
shorted.

B HEATER-CATHODE TEAKAGE. With the

tube and card Tnserted, the mstrument indicates

heater-cathode loskaze on the top zeale.

B QUALITY, When Pushbutton £ iz depressed,

thie instrument automsatically secloets the appro-

priate quality tost (nutual echductanes, emizsion,
ele), and indicales gqualily on Lhe cenler scale.

B GAB. The prasenee of yas in a4 tabe is detected

hy messuring prid current. When Pushbuatton 3

is depressad, the Madel 1234 indicates arid current

on the bottom scale,

Most tubes are tested by using only one eard, Some
tulies, o.p., ones with non-identical gecond sections,

Depress Pushbutton 2 and read bottom meter
scale for an indication of excessive gas prasent
in the tube. The raject point is based on manu-
factirers: recommendations; sensitivity of the
test s salected automatically by the instrument.
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are tested by using two or three cards in succession.
The inzbrument automatically seleets the eorreet type
of quality tezl, as well ae the correct value of mster
shunt resistance to calibrate the pood freploce pointon
the meter seale.

Five automatic overload deviees positively protect
the instrument gpeinst damage 0 the wrong card ia
inserted into the Cardmatic switch or if a tube has
a direct shaort betwesen elements,

Maodel 1254 can detect tubes which have a limited
usefal life. This s dope by reducing the flament
vollage 109 and noting the reduction in the guality
reading. If the guality reading dreops 239 or maore,
rermgining e iz short.

A et of punehed cards for eslibration purposcs is
included with the instrument, These rards arc suppliod
20 the uzer can check instrument ralibration:; howewver,
it is rare chat a Model 1354 requires re-calibration.

Eleven tuhe sockets accommaodate virtually any
amall gized, low-power tube made by any manulacturer.
Twa pin straighteners—for seven and nive-pin mini-
ature tabes—are loeated nevt to the tuba soelkels.

Filameut voltape range iz fromt 0-1189.9 wvolts, in
0L L-volt steps. Tubes designed for de filament voltage
are checked with de filament voltage. Others are
cheeked with av lilament voltage.

Model 123344 and Model 1234E are vory similar
electrically. Muodel 12344 iz basically a mililary
varsion of the WModael 1284B.

TO PUSHBUTTON OPERATION

4 lights, the tube has an identical second
section. Test this section by depressing Push-

4 When: the indicator |amp next to Pushbutton
bufton'4 and then repeating Steps 1, 2; and 3:
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Testing

Do
Hheararing
Glreuil”
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The Model 1234 Cardmatic Tube Tester automatically selects the proper
type of qualify test. Tubas are tested as clase as possible to operating

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

nﬂ which are designed for fixed-blas operation are tested with fixed hias; simi-
Ethads larly, tubes dazigned for self-bias operation are tasted with self bias.

AMPLIFIERS, FIXED BIAS
Bias and a test signal in
=aries apply the desired test
conditions to the control
grld. Shunts, selected auto-
matically by the instrument,
calibrate the meter for an
accurabe good f roplace mu-
tual conductance reading.

=L

FULL-WAVE RECTIFIERS
Current is measured in a
full-wave circuii, Load re-
sistance is selected to draw
the rated cathode current,
Rejection is based on mili-
tary specifications.

|
" Wamurng

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

_;a--\l

;

HALF-WAVE RECTIFIERS
Cathode current is meas-
ured with rated voltage ap-
plied ‘and the proper foad
resistar inserted in the cir
cuit. Rejection is based an
military specificetions,

CRT HORIZONTAL
DEFLECTION TURBES

The instrument performs a
“knee'" plate current test
on CRT horizental deflection
tubes. In this test, screen
voltage is normal but plate
wvoltage s very low. Thess
conditions closely approxi-
male inservice conditions
wihen the tube is pulsed.

RETECTOR TYFE DIODES
High-perveance types, rated
at about B0 ma, are tasted
in & low impsdance ciroult
(a); and low-perveance
typos are tested in a high-
er impedance circuit (k).
Many low-perveance types
are rated st about 2 ma
fnd are refected at 0.3 ma,

R TERT

COMPUTER TUBES

The instrument fests com-
puter tubes for the "an'
plate current condition and
tha "off* plate current con-
dition. Also, a mutual corn-
ductance test is performed.
Rejection |s based an man-
ufacturers’ specifications,

DAMPER TUBES

The use of a filter capazitor
across the load resistor de-
velaps a peak inverss volt
age of approximately 1200
volts. This high voltage is
useful for detecting tubes
which may ars in service.

. A=

VR TUBES

Voltage drop s tested at
the upper and |ower limits
of current. In addition, a
continuity test is performed
an the jumpers. Finally, 2
leakage test is performed
in accordance with military
specifications,

Ei-

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

Triftw-three cards for calibrating 2nd troubleshooting
the Model 1234 Cardmatic Tube Teator are supplied
with the instrument. The cards zre supplied in two
graups: 10 cards for routine ealibration; and 43 cards
for complete calibration and troubleshooting.

10 Cards for rountine calibration. Thess are used

when the nstrumenl s initislly nstalled and

then about coes a month.

Routine calibration takes only a fow minutes. Wo
auxiliary instraments of any lkind, sueh as voltmetars,
are required. A ealibration ecll, supplisd with the
instrument, assures maximum aceuracy. Calibration
eontrols are located in the auxiliacy comparlment,
urder a bioged cover. v

The process conzists of cheeking calibration of the
lallnwing items: a. Meter. b, Short sensitivity. o, Biag
wvoltape. 4. Main B~ voliage, o, The mutns]l eon-
duetence bridge,

43 Cards for eompléde ealibration and trouble-
shooting. Complete ealibration roquires the use
of four cards from this group plus one card from
the routine ealibraticn group. Complets. calibra-
tion is required when the instrument iz mitially
installed, about twiee a vewr, and alter main-
tenance is performed,

Complete calibratinn requires the nse of an auxiliary
voltmeter, The following items are adjusted: a. Tost

aipnal level and repulation. b. Filamone voltape. o, The
main B + regulated supply.

Troubleshooting the Model 1254 Cardrmatic Tube
Tester is easy. The instruction book, supplied with
the instrument, lisis the complete troubleshooting
procedure in detail. The instruction book also explaing
the procedures for coutine and eomplete ealibration,

SPECIAL TUBE TESTS

The normal testing method iz extromely simpls—
just insert the proper card snd push two or three
pushbuttons in suecession (see pp 2-3). However, olher
tesbs are possible by operating controls located in the
auxiliary compartment, or by prepering special cards
to test tubes with unusual electrode potentiale,

Five pushbuttons snd four potentiometsrs in the
auxiliary compartment are uzed to attain finer control
pver Lesl conditions or to perlorm special fests.

Increased accaracy is achieved by adjusting filament
voltage to compenzate for line voliggs variations,
This iz done by presgivg a pushbuotton and eotating a
potentiometer until the meter reada half zcale

An acearale good replore raading s possible wilh
the mutual conductance bridge balanced during routine
calibration. Howevar, increased accurzcy results from
balancing this bridge with an suxiliary conteol during
the time exch fube is teated. Thir procedure is neefil
for zeleating, matching and pairing Lubes,

Tubes with little useful life remaining can be detected
pagily with Lhe cathode aetivity test. This invelves
making a normsl guality test, and then depressing an
anxiliary pushbutton. This test reduees Olament volt-
ape to the tube; i the quality reading drops more
than about 2597, the tube 3 refected as having little
useiul fife left.

A more zengitive orid-cathode short test is uzsful
Tor tubes such as those used in cseilloseopes or tele-
vision sefs. This teat is secomplished by depressing
an suxiliary pushbutlon and poting I any of Che
short lamps lght or flicler,

Some tube tests require Bhe use of a varizble power
supply. The voltage of this auxiliary B + supply can
he adjusted hy varying 2 control. This valtage may he
read vn the meter by depressing & pushlutton,

Bpecial-cards can be prepared Lo test tubes under
non-standard conditions, Thiz s extremely useful for
prodicting how a tube will react in a new tvpe of
cireuit, This technique is often used in electronic [ae-
toricz which produce tubes for apecial applicationa,

Controls Tor galibration and special tests
are located inoan auxilfary cempariment.
A hinged caver (not shawn) covers the
sormpartment during normal aparation.
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Card Reader

The heart of the Madel 1234 Cavdmatie Tube Tester
is the Cardmatic Bwitch, Punched cards are used as
information input sourcss for testing tubes, The Card-
matic Switeh is designed with 17 rows of 11 contacts
each—187 contacts total. One contact iz wsed in
conjunetion with operating the switch itself; the other
186 are available for supplying testing information
to the instrument.

The Cardmatic Switch works on the prineiple that
the ahzenee of a hole in a card ercates a contact

Hickok’'s Card Service

The Madel 1234 Cerdmatic Tube Teoater iz supplied
with eards for routine calibration, complete ealibration,
and troubleshooting. Also, a group of 130 cards for
teating common industrial tubes, e well g 50 blank
cartds and a card punch, are included with the
instrument.

A complate listing of cards available comes with
cach instrument. A supplement to thiz bst iz fssued
every six montha, There 15 no charge for the eomplete
listing ar [or Lhe supplements,

Additional cards car be ordered feom the Service
Drepartment of Hickolk at a nominal cost. Cards can

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

closure, Theralore, i the swileh is acelkdenlally ac-
tuated with no card inserted, all contacts are in the
open position. Thus there is no possibility of damage
ta the instrument cireuitry becsuse of accidental
operation without an ingerted eard,

The Cardmatic Switeh las a useful life of 100,000
operations or more. Cards are made of tough vinyl
material for long life.

Blaok cards and o eard punch are suppliod wich
the matrument. The instruetion boek ineludes details
on fiow to ek cards manually for the Model 1234
Cardmatic Tube Tester.

o8 S8BT RESD
a0F SVIDLED

be ordered individually or in groups, One such group
ineludes 2154 carda, and cun check virtually any tube.

Whon new tubes are introduesd, the Hiskol Tube
Data Department obtains samples and prepares tube
data as soon a2z possihle, If this datz is requested
before factorv-stamped cards are available, Hickok
supplies instructions for manually preparing a card.

Upon request, Hiclale will prepare special eards ior
testing tubes under epeeisl, non-standard econditions,
Thia can alao be done by the user, following directions
i the instruoction meannal, 3
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Sp.eciﬁcaﬁbns

Power. 'req'uire'ment's. .
105-125 volts, 60-400 cps ac.
55 waf:t:s numlnal

Size: 1915 x 935 x 1615 in.

Weig!?t:-'4-2 il E'._{aﬁpm:;imatélgj;

 Filament voltages (ac):

0:119.3 volts in 0.1-volt steps.

Filament voltages (de):
D-SO'WIts- in 0.1'-'vl:ilt-5tep5.'-

Plate and screen: lmltages i
10 250 '.'dc ‘regulated, in 10ivalt: steps

Manua[ly ad]ustabie auxlllar}f suppljlur Dto 3{}0 e,

Fixed bias \rul_tages:, : : =
- 0-100 volts in-0 1-valt skeps.

3 Seif hias res:stances

1071100 ohms in 10 ohm steps.

' Mutuai cunductann& i‘a'nggs '(iu(! scaie}' ;

500 26 000 pmhoes, in l{Jﬂ-_umhq steps.
500 128, 000 nmhos i 500-umho staps,

Signal vultage (Ime freq uency):

22T rmr. ragulated

: l.':u:‘rent ran_ga {fu1| szrala)

100-5200 13, in 10042 steps.
100.ua tc 512 ma in 2-ma steps

Heater-nalhmie leakage. senstlwﬂy

Reject values from 10-150 ,ua dependmg on

tube Qme

.;_Intereiactmde shnrt s:enmtmia'

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

Tube Tﬁting Methnds' 3
Fixed bias mutual conductance far ampltfl&r tuhes :
‘Self bias mutual coniductance. for-ial‘mplifie tubes.
Special mutual conduclance for
“'Knea!’ test for pnwar pantndes :
'Zercu bias plate current and high | hias cut -aff
plata current for computer tubes.
Full-wave and half-wave. ‘tests under load for J'ﬂctlflers ;
~ngh and ow currant tasts far vu]iage regulators :
- Many speclal tests. :
Dual tests on |dant1caltr"'
& single card.

"sardlod&smth _' :

H.ccurac)r Within 1 o ﬂ% nf mcagmzad standards fﬂr :
h:anscnnduc‘tance and plata current measuramanta i

"-'_:Numbe; ot tuhes Eight.

Protective iealures.

Five overload. devices. =
A.ct:ldental nperatlun of tfardmant: sw|tch mth
o carq insertet npens_aF_I CII{_‘G.uItS_

i 'Suckebi

4, 5 6. 7, and. 9.pin Jumbo

Octal, loctal. ;

-7and 9-pin: miniature:

F-pin inline and actzi: suhmimature : E
Spac-al sockefz adapters are ava[iable mr new types g

1 megohm, 5pﬂciai high- sans.rtwlty 133t lﬂ miagnhm =

Valtage drap tesl-.s— : 5 L
Meter ranges from 5-300 vuits in 1 \rﬂ-li'steps i
(half- scale Vaiues) it
Load resistanice from 10 to ?1 100 ohrn‘s n s
10 ohm stapg % Y :
Hatad loads an r'ectlfjar tubas up o EB{J 3.

B Cardma.tlc swltch

Ctmtacts rated at 10 am |JEIES | ai U 0025 nhms
mntar.t reslstance S

186 contacts, :

Appmxlmate[y 2% 105 swrtching pnsslbih‘cles
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