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THE VACUUM-TUBE BRIDGE 
AND ITS ACCESSORIES 

IN THIS I SS UE 
I'age 

QUU:T Sltlt· G 
D~:r,II~:Kr tklu:nuu:s. (} 

• THE TYPE 561-0 VACUUM -T UBE 
BRIDGE, fi.rst described t\wmty ycul's ago,' 
is used for measuring dircctly the VUCUUffi

tube cocflicicnts of amplification fact,or, 
tmllsconductance, and plute resistance. Not 
fl. t.ube tester, the bridge is a labol"1\tury
type instnlJllcnt. of high accuracy that per
mits a study of tube performance at widely 
varyi ng operating conditions. 

The method devised by Tuttlel substitutes accurately known and 
controlled individual voltage sources of low internal impedance for 
the resistive ratio arms of the usual bridge. Sc\'cml advantages accrue 
from this departure from previous pruclice: the impedance of l he 
measuring circuit.s has a mini
mum effect. on t he results, lhe 
I'ohage SOUl"CCS can be connecled 
at. convcnient circuit. poinLs to 
permit grounding the lube cath· 
ode and the "low" side of the 
heater, control grid, scrccn, and 
plate supplies. The flexibilit.y of 
the method permits the measure
ment of the tube coefficients I'e

f{'rred to al~y pair of clectl'CKlcs 

'11 N Tutll<-, "A firi,Jxc for V"cuu",·T"b,· 
.\h·"'mremenh .... G""ra/ R<>dio E~","""nI"', 
\'"r. 6. 1'0. 12 • .\Ioy, 1!}3Z 
'W. 1'. T"tll~. "lhn8mie ;>'1~&oIure'''''nlof ~":I".,. 
.,..un.Tul",C,,,,ffi";cm. ... " Pr«. IRE, \'01. 21, No . 
r.. J'Ule. 19:J.:l. 

figure 1. Ponel ~iew of the ~gC""m· 
lube b ridge with gdoplor gnd lube 

plugged inlO , ,,.1 position.. 
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GENER ... L . ... 010 EX PE R IMENTE. , 
and to coefficients of either polnrily 
posili\'e or ncgalivlJ. The introduction of 
9. third voltnge souroc, in quadrature, 
has pro\'idcd a simple means lor balllnc
ing out the capacitive component. intrt)
ducc<1 by interelectrooe and socket. ell

pacitlmccs without affecting Lhe cO
efficient results even nt high pi:lte resist-

9.nce or higb lmnsconductnnce condi
tions. T he circuit, showll schematically 
in Figure 2, is morc fully described in 
many textbooks and in t.he I.R.E. Stand
ards on Electron Tubcs.

a 

·· 'SU .. "ilI..d. on Ele-c1.I"OQ 1'ullfO>: ~ I clt""". of T"I"'It, 
1950:· f'r"', INK, V,,1. :IS, S o.. 8 ~,,,l II, AUCUrt . nd 
Sopte"''''''. 191,0. 

N EW ADAPTORS FOR THE VACUUM-TUBE BRIDGE 
Sub-Miniature Types Now Available 

Although the fundamcntal circuit has tem has been made truly universal by 
remained unchanged since the first l'\"P~~ supplying for each type of tube base n 
561-A Vacuum-Tube Bridge was de- scpu.rate ad:wtor, whic.h plugs into a 
signed. the m(.'Cban.ism for connecti ng si ngle plug-in panel socket., with shielded 
the tube into the circuit hus required cables connecting ench terminal of the 
considerable modification. The originnl panel socket. to the corl"ect. point. in t.he 
bridge had 4-, 5-, 6-, und i-pin sockets measu ring circuit.' T hese cnbles nrc 
on the pnnel with provision for connect- now doubly shielded to improve per
ing other types through bi nding posts.~ formance whc.n tubes with high plate 
An S-pin socket was added Inter, but, as resis tance or I\igh transconductance afe 
the list. of lube bases grew, it became being measured . 
evident that the panel socket system 
would eventually be inadequate. In 
lat.c.r modc.ls, therefore, tbe socket sys-

· W. N. T"nle. '·A ltedetilln (ol !.lIn \ · ...... "'-T .. be 1l,,,IK~'" 
0 ........ 11 Hod,. £II'~'''''''I''', V,,1. 16, S o. 6, S,.",,,,,,be.· 
11141 . 

figure 2. £le ... entol""y Kh .... <>.lc dlog.<>m of III. cI'(uil. uI. d In the va(u~m·lub. b. idll •• 

. ~.~ ~~ P 'e, 

L 

r , · !1~1 ., 
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The separate-adaptor method has 
proved completely sat isfactory. \Vhen 
il. new type of tube base becomes general
ly accepted, a new adaptor is added to 
the lisi. A convenient. storage case, which 
can be wall-mounted if desired , is sup
plied for storing the adaptors and the 
accessory grid-connection cables. 

The adaptors now regularly supplied 
include the Universal adaptor, the 4-pin, 
5-pin, 6-pin, small 7-pin, large 7-pin, 
octal, locking-in, miniature button 7-
pin, miniature button 9-pin (noval), 
acorn (&- and 7-pin with the plate and 
grid-cap connections at the opposite 
ends - a challenge to Lhe adaptor de
signer) , 7-wi re sub-miniature (for flat
press sub-miniature tubes of any number 
of leads up to sevcn), and 8-wire "button
base" sub-rnionr (which in addition to 
the S-wire sub-miniatures can be used for 
somc of thc randomly-oricnted wire-lead 
sub-miniatures). 

Figure 4 shows the two sub-miniature 
adaptors (flat-press and sub-minar), 
which are designed to plug into the 
octal-base adaptor. For those sub-mini
ature tubes with the short wire leads, 
there are provided the separate 5-pin, 
6-pin, and 7-pin flat-press and S-pin sub
minar sockets shown in Figure 5, wh ich 
can be wired directly to the 9-pin Uni-

SEPTEMBER , 1952 

f;lIure 4. Adopton '0< .ub·minioture tube •. Flot·pre .. 
type. with up 10 7 le ad . e>re le"ed In Ihe Type 561· 
415.2 Ade>plor with a comb·like ,trudure for . e leclillil 
olld lIuidlnll the lee>d, InlO the ,prinll ronloCf1;. Elllhl. 
wire .ub.m;nor lube, are teded In the ,oulld Type 
SOA·3 AdoplOr, wflich hot pro".,,,," fa. Ioc.kinll Ihe 
lead. Inlo the lOCkel. 60th Iype, plUIl illlo the .Iondord 

octal adaptor. 

versal adaptor. Tubes with which these 
sub-miniature adaptors or sockets can 
be used are listed in Tables I and 11 . 

The 7-wire sub-miniatu re adaptor de
sign is bound to please anyone who has 
striven to feed the flimsy tube wires in-

Fillu.e 3. Group of odaplon furni.hed with the brldlle. The lIO"al adaptor {not ""'WII) I • • Imilor in oppeorollCe. 

~ •. "\_-::: . . ,-
~ ,\ . . ' . -

----- -

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



GENfRA~ RAOIO E X PERIMENTER • 

Figu", 5 for .ub_mlnjolure type. wilt! llIort feod., 
locke" ore lupplied whicto Con be moun te d on ",e 
Univetlol odoptor. Thl. pllolOlltOph 1Ihow. one wo~ of 
mountinglhe Type SOT-SO 7-pln loe""e! (for flo t-pre .. 
tube.) on 0 Un/vetlol odoptor. In the foregto...nd ore 
.lIown, felt to tight. Type 501-"6 for S_pin lube., 
T~pe SOT·"9 for 6·pln tubel, ond 1~pe SOT-"8 for 

8_wite sub_minor lubu. 

dividually into a test socket. Purt of the 
adaptor is a molded, tapered, comb-like 
arrangement which greatly facilitates 
t.be separation of the tube leads and 
guides them into the adaptor contact 
springs. See Figure 4. 

Si nce there are many TYPE 561 
Bridges in the field that do Dot have 
tillS full complement of adaptors and 
sockets, they have been made available 
us individual accC880riea aDd are listed 
in the price table below. New adaptors 
will be added as their need becomes 
(>vident. 

All of the adaptors and sockets are 
made of low-loss material to insure a 
negLigible error in the measurement of 
lhe plate resistance of special purpose 
tubes, such as the electrometer tubes. 
The adaptors a re unusually sturdy, de
signed to stand up under the rigorous 
demands of production testing. 

- A . G. B OUSQUET 

The lists of tube types given ill Tables 
1 and II below a re not necessarily all in
clusive. An attempt has been made mere
ly 1.0 list. all tubcs which have been an
nounced prior to the. publi cation of this 
article. Our intention is to keep the TYl'}: 
561-D Vncuum-Tube Bridge and its 
complement of adaptors always up to 
date. 

Table I 
Eight-wire sub-mimlT tubes. ThC5e tubes CIUI 

be plugged iuto the TYl'E SOA-3 Adaptor. If 
the wire leads ha ve been cut sbort, the Tn·.; 
SOT 48 Socket with the Uuivcrsal Milptor 
should be used. 

lACS 5635 
lADS 5636 
IC8 5637 
10 3 5639 
I E8 5640 
IQ6 5643 
156 5644 
IT6 5718 
IV5 5719 
IW5 5797 
2B5 5798 
6Al(4 5840 
6BA5 5S5l 
6810' 7 5873 
6B07 58S5 
6BK7 5896 

,.97 ,go, 
58911 
5900 
5901 
5002 
5903 
5904 
5905 
5900 
5907 
5"" 
5916 
5"'7 
5068 
5969 

Table II 

5970 
5977 
5987 
602 1 
G026 
6110 
6111 
6112 
tH53 
0154 
6169 
6 184. 
6193 
6195 
6205 
6200 

Flat-prC!!!! suh-miuiature tubes with rilllesdl! 
iu n ainglc plMe. The!te tubes, with lUIywhcre 
from 3 to 7 wire leads, can be w6lIIIured in the 
TYI'F. 561-415-2 Tube Adll.pta r. If the wire 
leads are cut short, the SOT-46. SOT-49, ar 
SOT-SO Socket with the UnivecMlI adapWT 
should:be used. 

IAD4 CK-525A...X C K-S4 7DX 5829 
I AE5 CK-526AX C K-648DX 5S54 
IA04 C K-527AX CK-5490X 5875 
lAOS C K-528AX OK-551A.."XA 5S84 
1 VO C K-529A,"X CK-553AXA 5886 
2E31 CK-5310X CK-574A..."X 5889 
2E35 CK-s320X C I{-623CX 5971 
2E41 CK-533AX 5672 5972 
2021 CK-534A..X 5676 5975 

CK-502AX CK-535A..X 5677 5995 
CK-503AX CK-536AX 5678 6029 
CK-50SAX CK-537 AX 5697 6O.'iO 
CK-506A.."X CK-53SDX 5102 6088 
CK-51OAX CK-539 0X 5703 6148 
CK-512AX CK-541DX 5704 6149 
CK-518A.X: CK-54.20X 5744 6150 
CK-522AX CK-544.DX 57S4 6151 
CK-S24AX CK-5460 X 5785 6152 
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SPECIFICATIONS 

FOR THE TYPE 561 - 0 VACUU M-TUBE BRIDGE 

·""9" 10,000. 
AmplifiCRtion (!\CtOt (~); 0.00 1 to 

Dyullmic int.crnlll pJlltc l'e!listll,llce (rp) ; 50 
ohms to 20 mcgohm$. 

'frllousoonJuctMOO (9 .. ); 0.02 t() 50,000 mi
\'Nmho8. 

Under pmpcr conditions, the nbovc tnl\ge~ 
eM be excoo<kd. The various pnrnmctcrs CM 
Illso be rnCII.Surod with respect to various ele
Incnts, such fill screen grids, etc. Negative as 
well fill positive va[uOB can be measured. 
A.«urocy: Within ±2% for re!liIlUIIlCC8 ('p 
switch position) from 1000 to 1,000,000 ohms. 
At lower and higher vnluCll the error incTellSC!! 
slightly. 

Th(\' expre68ion J.l - ',gill will chctlk to ±2% 
when t he quantities An! nU mO:\.iuroo by the 
bridge, Ilud "'hen'l1 is be~weelL 10001lolld 1,000.-
000 ohms. 
' "1M Mo""Uns' AdllPWI'8 Ilre provided fill (0[
low8: 4-pin, 5-pin, 6-pin, small 7-piu, large 
7-pin, octal, [ockillg-in, miJdllture button 7~pin, 
mini:l.turc button 9-pln (novtJJ ), noorn (5- and 
7.pin), liat-pre!18 sub-miniature up to 7 wires, 
l\J1d S-wire llub--minar. Forshort-leMi 6ub·minin.
lure tubes, 9Ocket8 are lIupplied which can be 
mOWlted on one of the adaptoTII. ThUll all 
at&ndllrd oommerciuJ receiviug tubes can be 
melUlured. Tn addition, II. UniveTIIIl1 Mllptor, 
with nine IIC)ldering lugs, is provided 90 that 
WlffiOWlted tubes, or tuboa with non-at,a.lldatd 
b8I!CS, can be measured conveniently. The p&nel 
jack plate /I.Ild the adaptora ate made of low· 
loss mate.rial, IlSUu.Uy yellow phenolic, reducing 
Ul l\ minimum the ~hunting cfi'cct of dielectric 

losses on th(\ dyn!l.mic Tl'Sistancr l~ing rnrl\&
uroo. 
C"".,nl .. nd v .. lt .. o' R .. tin"s: The tuhe dfl'uits 
have lArge cnough currcm.-carrying {,lI.pI(city 
t\nd sufficient illsul:\Uon 110 that low·power 
trtul.!lD.litting tu~ may uu tested in addition 
to TC(l('iving tuix'8. Maximum iIllolI'l\blc Ilil'llC 
current ill 160 ma and rnuXilIlttrn plate vo tnge 
is 1500 volt.!!. 

EI'clf .. d, V .. h .. ", Supply, BatteriCl! or lluitable 
pow(lT enPllliel! fLrC. 11CCCl!BI&TY for providing thc 
various voltngcs rl'quirod by the t.ube under 
1M. 
Stld", S .. u, .. , A l!Ourcc of 1000 I\Ycles ill rt. ... 
quircd. The 1.'yP.; 1214-A O!!Cillat.or, Typ~ 
8 13--A Audio OsciJIntor or the Tn>F. 723·A 
Vacuum·Tube. Fork illllwtllble for thi8 purpOl!e. 

Nun tndic .. ' .. " The Trpl': 123J·8 AIllI)lifier 
l\nd Null Detector with TYPE 1231-1'2 ~lter 
alld R pu.ir of IIClU'litive head telephones arc 
reoommeuded. 
Acun .. ,t" Supplied: AdaptOr!! M listed abuve. 
all lleew'!Ury plug-hI lend;;, fllld ~hielded patllh 
oords for connecting generator and dl'tectol'. 
M .. unli"", The uUltrum('ot ill IllQullted in a 
wNnut cabinet. A wooden storagc cnsc is 
provided for the adaploTII llnd lends. Storage 
space ill providl'i:l for 3 spare UniVenlllllidapWr. 
011 which a.ny type of socket can be permanently 
mounted. 
Dlm,nll .. "" (Length) 1 8~ x (width) 15}1 )C 

(height) 12 inchCl!. 
N,t W, lght, 60 pounds, 

Code Word 

561.D I V .. c .... ..... Tu ... Brid;,······ ·· .. ·····,··,····,,·1 • $650,00 

Table III 
Socket and Adapwr ACce&lOries currently supplied in lhe l\(!~ry CSS{' of the Tny. 561·0 

Vaeuum·Tllbe Bridge. AdaptoTII can be purohllSed separllwiy at the following Pflrc!:' : 

Type 561-413· 2 Adllpklr for 4--prong tubes . 
Type 561--413-- 3 Adapwr for 5-prong tubes ... 
Type 561-413-- 4 Adaptor for 6--prong turn::s , ....• 
Type 561-\13-- 5 Ada.ptor for IImall 7·prong turn::s . 
Type 561413- 6 Ada pUlr for large 7·pTong tubes . 
Type 561--413· 7 Adaptor for ootal t ube:! . . 
Type 561413-- 8 Adaptor for lo~ta1 tubcs . 
Type 561413- 9 Univenl!~ Adaptor .... 
Type 561--413-10 Adaptor for 7·pin miniature lubell . 
Type 561-113-- 11 Ada.ptor for MOm type tubes . . . 

Pritl6 
S 7.00 

7,00 
7.00 
7.00 
7,00 
7.00 
7.00 
7,00 
7,00 

16.00 
0,00 
3.00 

Type 561413-12 Adaptor for 9-pin ntinilltUnJ (novtJJ) tubc$ .. .. .. 
Type SOA-3 Socket Adnptor for S-lead buttoll·b~ ~Ilu-millint\lre (~l1b--rnillnr) tube>! . 
Type 561415-2 Socket Ad3pwr for fl at-press suiJ..miuialure tuhcs with up to SC!ven lend:; 

15.00 T~oSM-~e5-Pi~ ti~t-p~ ~~b-~iniature Socket 
Type SOT--49 6--pin flflt-press sub--miniature socket 
Type SOT·50 7~pin flat-prcss aub--milliature socket 
Type 801'-48 S.pin butwll·ba.se aub--miniature (sUb·rnl!lar) sorkl't 
Type 561-140 Adnptor Caac , . . . . 25.00 
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G EN E RAl RADIO E X P ERIMENT E R • 
DELIVERY SCH EDULE S 

The heavy demands for the rearma
ment. program of the United States and 
lJur 9.11ios have given us Ilt General Radio 
It real job to do. As most of our readers 
know, it takes time to produce precision 
('(Iuipment. The process of manufactur
ing it is not the kind that. can be speeded 
up quickly to meet increased demnnJ -
rather, t he production growth i~ a slow 
und cureful process if <Iuality, o.ccunwy, 
and satisfactory long-life performance 
are not to be impaired. 

The problem is further complicated 
by the c:I(tellsive lioe of equipment that 
we manufacture. General Radio mnkC!! 
over 400 different products, ranging in 
com plexity from banann plugs to fre
quency standards and, io price, froro a 
few cents to severe.! thousand dollars. 
With few exceptions (Variaes, for one 
example), instruments are produced not 
on a continuous production line, but in 
lots which are carefully scheduled so as 
to ilave, in normal times, all four
hundred-plus products alwll.Ys avai lable. 
from stock . A production cycle for a 
typical instrument, inc.1uding the time 
required for delivery to us of outside 
purciulsOO components, is now from 
!lix to ten months. 

When new orders outrun man\lr!~lUre, 
production lots are sometimes entirel:r 
sold before they C:ln be completed. At 
n.1I timC8 we try to forecast, product by 
product., based lipan experience, what 

the probable demand will be, so that no 
item will ever be oversold, or at least 
for only j~ short time. That is, pro
duction is scheduled "011 spec" in an
ticipation of orders. Some factors in
Ouencing demand lire, however, unpre
dictable. Procurement of a si ngle in
s trument, in considerable quantity, b:-.' 
one of the military scrVit:Cl;, if immediate 
dclh'ery is desired , is a ile exa.mple. 
Another is the specification of an in
strumcnt fo l' making required tests on 
military equipment mnde in large qUIlIl

tities by other manufncturer!!. \Vhen 
this happens, there is little we CRn do 
but wait for the ncxt production lot, 
since nU product ion ti me is schedu led 
for many months ahead. Everything 
possible is rione, however, to expedite 
the next lot. 

Add to these the tcchnieal difficulties 
that. can arise during manufact.ure, 
especially on new products, and the 
failure of outside purchased material to 
arrive on sched ule or, when it does 
arrive, to meet specifications, and thp 
result is that our delivery schedules 
suffer. 

Sometimes (Our delivery promises arc 
not as good as we would like to see lhem. 
but we think you, our customers, would 
rnther wait 11 little longer than in normal 
times and be sure of getling the qualit y 
of product YOll are accustomed to e.xpect 
from Gcnernl Radio. 

QUIET SHI P 

The United States Lines' lIew record
breaking oceao lioer. SS Unilt!d Sialell, 
is said to he remarkably quiet. To prove 
this. a General Radio pocket-size Sound
Survey ,"'leler went along all the trial 

runs, to compare sound levels in the 
various spaces of the ship. 1' rial runs 
are short and time is limited, but. Gibbs 
and Cox, Inc., the naval arehiteets who 
designed the ship, found t.hat with the 
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TI •• 55 United Slale., ne ... holder of the Atlantic blue ribbon, haf a llained .peed. of 35.59 knoll on he' eo'" 
bound Yoyage, 34.51 knot. on he' we.lbound voyage, and on ave .oQ •• pe.d of Over 3S knot> in her initial 

yoyage •. 

Sound-Survey ;o.. TetCI' the necCS5ary 
sound·lcvel measurements could be 
made as rapid ly as olle could walk 

through the ship, and the results COIl

firmed their impression that the ship 
was unusually quiet. 

Pictured at the left is the TYPE 1555-A 
Sound-Survey Meter which proved so 
convenient for the measurements mnde 
on the SS United Siales mentioned 
above. Since its announcement in the 
April Experimenter this meter has been 
enthusiastically received. J nteresting ap
plications arc being found for it and of 
course many of them are in the field of 
sound reproduction and reinforcement.. 
One of these is wcll illust.rated Oil the 
next page. 

The Sound-Survey Meter dclivers a 
lot of information on noise levels for 
such a small instrument and is weU
adapted to measurements of this type 
(ideal for such purposes, users say). 
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GENERAl RAOIO EXI'ERIMRNTER • 

~Ir. Warrcn Jcnkins, SOllnd Engineer at Radio City Music 1·lal1, checks pel'
formance of sound reinforcemcnt system at this theater with the General Radio 
'1'1'1'£ 1555-A Sound-Survey Meter. 

TilE Cen eral Nadio EX/'ER1MENTER is mailed wil.hm,t charge each 
IItOlI th to engineerll, scientists, technicians, and oth ers interest.ed 

ill cOlllmlfllica lion-jreqlle1lCY IIl eaSllre lnen.t and COrltro l problems. 
,rlll e l/ sel/dillg re(J" cs I.s jor subscriptioll s and address-change noticcs, 
plem;e supply I./le jollowing il/jorm.ul.ion: nalne, company address, I,y pe 
oj busilless cOlllpally is cngaged ilt, (llId title or position oj j,u/ivi<iWII. 

GENERAL RADIO COMPANY 
275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 
TElEPHONE: TRDwbrldlt 6· 4400 

BRANCH ENGINEERING OFFICE S 
M(W YORK I. MEW YORK 

10 WEST STREET 
TEl. WOr n 2·5111 

lOS AMGEtES 31. CHlfORMIA 
lOut NORTH SEWARD STRHI 

TEL - HOII, ... d '·1201 

CHltAllO I, illi NOIS 
tlO SOUTH MICHIGAN AVENUE 

TEL. WU II_ 2·3120 
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