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Automatic tube teatiug, with laboratory aceut>:tcy, 
is possible wit h t he RD Instruments Model 12:1.1 

seri~ nf Cardmatic Tube 'l'cstcrs. The*~ in:;tru•nent$ 
test. tubE'S ·.vithin 1 to '3 ~~(.. of f(~t:ojlnized Jaboro.t ory 
standards. 

The ~Ust-I'Umlmfs an=! del:ligned so nou~tcchnic~l 

personnel can test. tubes to bighcstd aborator)' stand­
ards wit:b little possibility of enor by the opera tor. 
Punched c:~rd.s: ~1re used to program detnilf!d tksting 
circuit$. T hre-e scales Oll tlle mc~t:P.r-P.a<~h mark~d 

gQod and 7cplace-nr~ used durin}~ l:he fo\n -step t.€--':.ting 
procedur<• outlined ae the bottom of t hls p age. Four 
tests ure perfo rm<;d : 

• SHORTS. w;th the tube in tho •~kct, shorts 
».re inrlic:.ated when the. enrd is inserted. }i'ive 
short indicator lamps shu· .. ,. which efe.et.rodes 11m 

shorted. 
• HEATJ"R-CATHODF. LF.Al{AGE. w ;th tbe 
tub~ and card in:;erted, t he h1strument indicatE:' 
heater-c~ttbode h:aliage 0 11 the top scnie. 

• QUALITY. When Pushbutton 2 is depressed, 
the inst.rumcut autom;ttieally selacts the appro­
priate· quality test (mutual conductan,ee, emi.ssicm, 

etc.), and indicates •tuaJily on Lh~ cerlLI:!r ~:~Cale. 

• GAS. •rtu~ prf-. .'~~01:~ of gas in a Lube is dt!t l:!cted 
by mPJ>-Ruring grid eummt. Wiu~n PuRhbutton 3 
is depres...:;.ed, the Model 1234 indicates .grid current 

on the bottom scal.c. 
Most tubes arc tested by using oulv' l'mc care.. Some 

t ulles, e.g.) •mes with non-idcnt:ical second s~ction~. 

are tested by using two OJ' three cards ln sueccssimL 
The iMtrumcnt. aut.omat.icall!<~ selects the corrc~ct t.ype 
of qua lit~· test, as well i!S the correct v:-llue o( roeWr . 
shunt ra<;istance to (::;tlibmtc the r.ood,:'re1;lace pc,int on 
the meter sca)e. 

l~'ivc automatic. overload d~vi.cei-i nositi V~Iy protf:l<~t. 

the insl;r-um~nt against: dfuhn~~ H t.he wroHg C(trd is 
insert~d -into t he Card matic S\Vit ch or if ~t t,ubc h:ls 
a djtect short bet ween elements. 

· M<Jdcl 1234 can detect tubes which have :l Jimit~d 

useiul life. This is done l)y r~du<.:irlg the fUarnent. 
"oltag.; 10% ::tntt not;ing t he reductiort in the qu;,tHt.y 

reading. If t he quaHt.)' reading drops ·25% or more, 
YtUnain'ing IH~ is sh<):rt. 

A i:let of punched c:ud~S for calipration purposes is 
induded with the·itl!>trument . Thcsc·carctcsarosupplicd 
So tho user can checJ\ ins trument 'calibratio'n; hOwever, 

it is rare: that a Model 128·1- r<!quires re-crilibration. 

Ele.ven tube !>oc.kets aecornmodate vit·t ually any 
smnl1 sized, lo ·.-.,.~powcrtubc made by an~· manufae.turer. 

Two pin stroightcncrs- ror :-;even and ninA-r•in rl'lir)i­
aturc tubes- oro Iocaood next w the tub~ ~ocl{e't~ . 

Filament voltage t•a ngc is irom 0-119.9 volts, in 
0·.1-wdt s tep:). ·r ubes dcsiguC'd for de filament· voltage 
are check<?d with de ti.Jamcnt. vo!tag0. Others are 
<.:lt(lcked with a(: filament voltag!!. 

~\'l()d(.>l 12a:!A and h:fodcJ 1::!3·18 are ''el'y s imilar 
~lf!<:L.rically. Mm:Jel 1234A is b<).Sically a rnililnry 

vf!rs;ion of t.he l\'lodel 123<t 8 . 



AllegroSound * Hickok 1234 CardMatic Tube Tester * http://www.allegrosound.com/Hickok_1234_CardMatic.html

5 of 10 17/12/2019, 5:12 pm

4 

Testing 

Methods 

The ·Model 1234 Cardmatic Tube Tester automatic-ally selects the proper 
type of quality test. Tubes ara tested as cloSe as possible to operatine 
conditions, based on manufacturars' rAcommendations. For example, tubes 
wh.ich are designed for fixed-bias oper.ttion are tested with fixed bias; simi· 
larly. tubes designad for self-bias operation are tested with self bias. 

·x~~~l 
~ -t:£..,. 

AMPLiFIERS. FIXED BIAS 
Bias and a tes t signal in 
series apply the d.;.sired test 
conditions to t he cont rol 
grid. Shunts, selected auto· 
matically by the instrument, 
c::""librate the meter for an 
accurote flood I rcpi£~ca mu· 
tt1al conductance reading. 

AMPLIFIERS, SELF BIAS 
The testins signal is appli~d 
directly to ·the control erld. 
A rosistor in the Cuthode 
circuit, well bypassed, biases 
the tube to the re<:ommend· 
ed le"!el. 

CRT HORIZONTAL 
DEFLECTION TUPES 

The instrument performs a 
"knee" p late current test 
on CRT horizontal deflection 
tubes. In this test, scree'n 
vottage is normal but plate 
voltage is vu,Y 10""· Thesg 
conditions closely approxi· 
mutt' ill·servlce conditions 
when the tube is pulsed. 

COMPUTER TUBES 
Tile instrument tests com· 
puter tUbes for the " on" 
plate current condition and 
the " off" plate current con· 
dition . Also, a mutual cou• 
·ductance test is performed. 
Rejuction Is based on man· 
ufacturers' !>pecifications. 

VR TUBES 
Voltaee drop is testod a t 
the upper <:~nd lower limits 
of <:urr<tnt. I n addition, 3 
cont inuity test fs performed 
on the j umpers. Finally, a 
leakaga rest is performed 
in accordance with mllltruy 
soeclfic'at ions. 

FULL·IVAVE RECTI FI ERS 
c urrent is measured in a 
fu ll-wave circuit. Loud re· 
sistance is selected i<l draw 
the rated cathode current. 
Rejection is based on lllilf· 
tary specificat ions. 

HALF·VIAVE RECTIFIERS 
Cathode current is meas· . 
ured with rated volt.,.ee (tp· 
plied and the proper food 
re.si~tcir inserted in the cir· 
cuit. Reject ion is. I).;Jsed on 
tnilitin y sp¢cificat ions. 

DETECTOR TYPE DIODES 
High ·PcHVC{lt'ICC types. rated 
at about 60 ma, are tested 
in a low impedance circuit 
(a ): and low·pervoance 
lypus arc tested in a high· 
er impedance circuit (b). 
Many tow·pcrvc.1nc:c typos 
<Hf! rated at about 2 ma 
~nd a re rejected at 0.3 ma. 

DAMPER TUBES 
The use of -£1 filter capacitor 
across the load resistor de· 
velops a peak lnvCrso volt· 
~:~g~ of ~pproximatel~· 1200 
volts. ThiS h igh voltage is 
.useful for detectin& tub-os 
'llhich rnay arc in service. 

HIGH·VOLTAGE DIODES 
DC voltMe i$ ~pplied d i· 
rectry across the tube and 
current is metered. A cen· 
ter·tapped resistor, ·pf3c:ed 
a cross tho fila m ont as . 
show n, si rnulates actual 
operating conditions. 

r 
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Calibration and Special Tests 

Fifty- three cardS for calibratin~ attd troubleshooting 
the Model 1234 Cardmt•tic Tube 'festcl' ale s uJiplied 
witb the inst,rumcnt. 'f'h~ cardM ~re supplied in two 
groups: 10 ca.rdt:~ Jor routine calibt·atio.n; >lnd ·1:l cards 
ior complete calibratiM• and t.J:"ouhleshooting. 

10 Card!) fot• rou1ine c.aUbration. ·The-W art~ used 
when the inscrurt)(mt ia initiallr ins talled and 
thcJ• about once a month. 
Routine calibrat,ion t~tkes o~ly a few minuccs. No 

~tuxltiar:l i nstruments of any kind, su<~h n;s, volt~t~eOOrs, 
are r~quirmL A c~J ibJ•ation cell, supplied with tt:~ 
inst.rument, a.."Su~ maximum ~lccuracy. Calibration 
cont l:'ols are located in the au:<iliary (:<.)H!Jmrlrnent , 
under a hinh~d cover. 

The process consists of cheekint~ c:alillnttion of thP. 
rollnwint itP.ms: a. t\feter. b. SllOI't sc,nsitivity . (!, J::l;ias 
voltage. d. Main B + voltage. e. The mutu<i.l con­
duct.artee bridge. 

43 Canis fc.•r cr1mplele calibration and troublc­
.sbooting. Complete c.1Ubration l·r:quires the u~e 
or rout cards from thi!5 :rro \•P pl~•~ <me card from 
the t'O\ttine calibration group. Cvmplew.. •;Ulibra­

. tion is required when the inst mment is . initinll.>' 
installecd .• about twil'!~ a y~ar, ami :-tfter majn­
ten:;t.nce i6 performed. 
Complc~te calilnnt irm rP.(Ju ir~s the1.J 'i~ of ah auxiliary 

voltme-tP.r. The following items arc a djustild: a . 'rest 

s,ignal level and reguJatiou. b. Fila mont vo1to.g~. c. The 
main B + re~ulnt.P.d .o;upJlll:. 

Troubleshootin1t the l<lodel 1234 Cardmatie Tub~ 
T~;~:;ter is ewsy. The instruction book, supp1icd "-ith 
t he illstrurnel'!t, lists l.h~ <·:mnplett~ t.roubleJ;hooting 
procedure in detail. The instruction book also cxpJains 
t he- l):rl)cedures ror .roul.ine nnd c::on~plete eallbrat io.n. 

SPECIAL TUBE TESTS 

The norm;.\l testlng method is extremely simple­
just insert t.h~ Jlroper c.'.»rd ~nd push two Ol.' t.h ree 
push buttons in succession (sci! pp 2-3). Huwevt\lr, o ther 
~t!s art- poa!Sib!e b~· operating controls located in the 
auxiliary compartment:, ur by preparing SJH~<·~itll <:.&rds 
t.o teat t ubes \\•ith unusual electrode potentials. 

Five pushbuu:ons and four J)ot.entiomet~rs ~n th~ 
au.x.ilia1·y compnrtment are used to attain finer cont rol 
over ~t;l:iL Col'ulit.iom; or to per(orm ·special t~ts. 

Increased accuracy is aehicvcd by adjust ing filament 
v(llt&ge to c.·.ompenaat.e fo r line \'Oliage varhtt iona. 
This is done by p~ssiog a pushbutton and rol:atin.~e a. 
potentiometer until t he meter retlds half s.cale . 

An act:ur::t~li! y!JO<ljr61Jiae~J ri:~9.dinl{ is possihl~ wich 
the mutual conductance bridge balanced duringrt)Utine 
<;:t lihra~ion. However, in<;n'!:tsP.d ar;curacy re~ult~ from 
balancing this bridge with an auxmar~· c.ontrol during 

.the t.ime E>-P-Ch tuhe i!5. t€1;ted .. T hig pl'O<::ed(JJ'e i!) ugefu l 
for s~leeting, matching and pairing tubes. 

Tubes with lit tle useful life remaining can be detected 
NtMily with t he cathud~ ftl!t h·ity te::.L. This in .. ·ul"es 
making a normal quality t€'3t, and then dcpres<sing an 
~tlJ.Xilinry pushbutton. This l:t~St r(~<lu(!i'!l\ fi lam;~nt. volt.­
a~l'> to the tubcf if the quality reading drops mot·e 
th~m ~tbout. 25%. ·tbe tube i!S rejec.:ted as having little 
US!JfUI lire lcJt. 

A more sena.itlve grid-cathorle :;hort tec;t i.s w:~etul 
fo r cul~s sucb as t.hos(! used in oseillcSet)pc-s or teJ<o­
vision sets. Thla test is •~ccomplil'lhed by depre$sing 
an au.xili::ary pushbutton ~nid n(Jthtg- if any of t he 
short lamps light or fliel<er. 
Som~ t.uha tt>-~ts require the: use of ~l variabl~ poWHr 

supply. 'l'hc voltage oi this auxiliary B + s upply can 
be adju!:Cted hy varyinJ~ a cont.ror. T his voltAge may be 
read .:m the meter b~· dcpl'('Ssing a pushbutton. 

Special· cards can be prep:;~red to te~t t-ubes under 
nun-l't.arulan~ (:ondition~. ' I'his is c>.'tl·cmcly uooiul fot 
predicting how a tub~ will react in a new t.ype of 
<:ircuit. Th~!-1 1.ochniqu0 is often used ·in elcen:onic fac­
t ories wh!ch produce t.ubes i'or apecial applications. 

Contr·oJ$ ror ¢\'llll)f;~\IQn ; nd t.pr.r.i'll tr.t.t~ 

t-~r<: lot~Wd io tm ~u..:i!ia•y O<>fi'IPII•tment. 
r. h in.;:r.d cover (not ::hown) ce-.-er~ the 
compartmetot <1ur1n.g norm(!! op~r:~tlon. 

5 
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Card Reader 

The lleart of tbe Model!~34 Cardmatie Tube Tester 
is the C~rdmatic Switch. Punched car<ls ~re u~ed as 
infor:rria~io.n input wurCE:>J; for t#.st.ing tuber;. The C:.trd­
matic Switeh i$ d~signed with 17 rows of 11 contaets; 
~ach-187 contacts total. One <'A)ntac.t is usad in 
conjunction with operating t.he swit ch itself; t he other 
186 are availahle for .supplyjng t~.;;ting in iormatio11 
to t he i.nst.rument. 

The Cardmatic Switeh works on the principle t.hat 
the absence of ~ hole in a card creates a contact 

closure. 'J'hf!refor~, if t he ~wil:eh is accid~ntally ac­
tuated '''it.h no card iuscrte<l, a ll contacts arC: in the 
open position . Thus t here is no possibility of damage 
to t he in.strument circuitr~: bec;tuse of ucd <lentul 
np<?rnti()n v..il:h.,ut an in:;~rted r:ard. 

The Cardmatie S\\itch has a us~ful life of liJO~OOO 
operathmg or more. Cards are made o! tough vinyl 
rnat~ri:.d for lo1.1g life. 

Bh1nk eard::; and a card punch ate supplied wich 
the in~trumcnt. 'l'hc in!>trucc.ion book includes details 
on hom to pu.t1ch cards· mrmualf~· iur the Model 1~34 
Cardmatk. T ube Tester . 

••• ••••••• ••••••••••• ••••••••••• ••••••••••• • ••••••••• ••• ••••••• ••••••••••• •••••••••• • •• •• • • •• ••••••••••• • • • •• • 

Hickok's Card Service 

Th~ Model 1234 Cardmatic 'l'ub0 Tester is suppli~d 
with cards for routine calibration, compl<:te calibration, 
and troubleshooting. Also, a group of 130 c.ards for 
tEfatiog common industrial tubea, as well a!) 50 blank 
cards fmcl a card punch, are in(:}uded ~~.rit.h l!l'JP. 
insttum(rnt. 

A <:(lmpl~tl! Jist.ing nf cards n'.:ailab!o comes "'ith 
each inst.rument . .A supplement to t his list is iasu~d 
every six montha. T here is no charge {or tlH' eomplete 
listing ur for Lhe .suf).plenH:!I\ts. 

Additional cnrds eon be ordered from t he Service 
Department of Hickok at a nominal cost. Cards can 

b~ ordc.red individuaiJy Ol' in group;;.. One such gr<ll.IP 
includes 2154 carda, and can check virtually any tube. 

When n(r\~' t ubes arec introduced. the Hickok (l'ubc 
D at{l D~partmc.nt obt.~ins sa mples and prepares tube 
data as soon as possible. H this data j~ req_ue:>.st~d 
beiore factory-stamped cards ~tre available, Hic.:kok 
auppllea instruction~ for m.:.to\u:tJiy pref}9.rin~ a card. 

Upon request, Hic-kok will prepare special cards for 
testiug tubes under special, non--standard conditions. 
Tbia can als.O be·doue by the user, foilowing clirect.ions 
in th~ ins trm:t;ion manual. 
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Specifications 

Power r~qulrementS: 
105·125 volts. 60·400.c ps .ac. 
55 V.·atts nominal. 

Size:· 19 'h-x-9% x_l·6'(2 in . . 

Wei~ht: B2 fb (aRproxlmately). 

Filament voltages ·(ac): 
0 ·119.lrvolts in O.l·volt s teps.· 

Filament voltages (de): 
0 -50 volts in O.I rr-volrsteps. 

Plate and st:reen voltages; 
~0-250 :vdc·: regulated~ in lO·volt steps~ 
Manually adjustable auxiliary supply 0 to 300 vd~. 

Fixed bias vo{t3ges: 
0 -100 volts i'n·Oil-volt steps. 

Self-bias resistances: _ 
10·71,100 o,hins i~ 10-o~tn steps. 

Mutual conductauee- ,canges (1uil scale);· 
5.00·2~;0001'mhos, in 100-pmho. steps. 
~00·121!,000 ."mhos, I~ 5.00-J.<mho steps. 

Signal voliage (line lr~~uency): 
222' mv. ,~sula.ted. 

CurYent (ange (full scale): 
rQ0-5200 !'~· in lOO·I'• steps. 
LOO,pa to 51 2 rna. In 2.-ma·steps. 

He~ter..::eathode leakage~sEmsltivity: 

Reject values from.10·t50 ~'"· ·depending on 
t~be type. · 

Tube!l'es11ng M.elhods~ 

Fixe·d bias mutual condu.ctaoee for: af11pliffer: tubes. 
Self bias mutual con.duct'ance for-am'Piifier tubes. 
Special l\lutu·al cond-uctance for 6eptode$, · 
"Kno8" tesi for power.-penlo~es. ; 
:Zero bjasy late cy-rrent aQd high tlias cut:off 

P.lateicurrent for, ~omputer: fube.s. " 
Full·W'"dYe and hali·.wave 'tests under loaChfor reCtifiers. 
Hlih.and loV1 current tP.S{s for \IOitage, regulators.· 
Many special. tests. · · · 
Dua·J tests on identical t_ri-;>des or diodes wittl 

a. s·ingfe .care. 

Accuracy: With_in 1 to·3 .% · a( recogniz_od stantf!lrds· faY 
l@nsconductance and plate current me?~surerr'!ents. 

.Number of t~bes: Efe ht. 

Proteec~i"<e feat~~res: 
flve overload cevices. 
1\ccidentaJ OReration of i:;ardmatic switch with 

no t~jr(iinserte,dcqp<ios all· circuits. 

SocketS: 
~. q, 6, z, and.9Cpin Jumbo. 
Oetal, loctal. 
7 ana 9-pin miniature:; 
7-pln (hllne. and 9Ctal.submlnlatitre. 
Special socket adapters are.~vailaDie ior new types. ~ 

lnterelectr.P.d.e short s.enSiti~ity; 
1 megohnl; speclal-high:sensitiyitY t~St1 ' 10:megohm. 

Voltage drop tests: 
rAeter .rang~s·· from :5·309 voJts ill ·! ·volt ~teP,_s 
. (h;;lf-scale values). 
~Qa~ resistance from 10 t0 '71,!00 ohin·s . .in 

1 O~Jthm step$. . 
Ra~ed load.s on rec~iti_eT tubes up to 200 rna. 

eardmatic :sWitch:· 
Contacts rated at '10 amperes at 0;002S"ohms 

contact i'-eslStanCe. 
186 contacts: • . . _ 
Af:?proximataly 2. x 10~tt switching1posslbilities. 

7 
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