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e THE ADDITION of the rIYPE L .... 12-A 
lJnii. Null Dete · or to th unit in trum nt 

alr ady annou nced 1 marks another st p to­

ward h ·01npletion of a ·ompreh n i ve 
et of building-block in trument . 

In recognition of the increa ing m-

plexity of mea urin<r equipment , the unit 
ins rument have b en cl ign d incliviclu­
ally, to perform fundamental tasks simply 
and w 11. Taken in combination, they have 

al o been planned to work cooperatively in 
y t m of great r compl xity. ound cl ·­

tri ·al ·ir ·uitry, combined with me ·hanical de ign that incorporate 
only the es ential feature , makes these in 'truments the equal in 

quality of any made by Gen ral Radio. They are small in size, light 

1;-; c references at end of article. 

Figure 1. Panel view of the Unit Null Detector. The plug at the left connects to the Type 1203-A 
or Type 1204-B Unit Power Supply. At the option of the user, the power supply may be plugged 
in for easy assembly and disassembly or permanently bolted to the instrument to form a com-

plete rigid assembly. 

www.americanradiohistory.com

www.americanradiohistory.com


� 
0 

w 
CD 5 
0 
w 
o.,o 

15 

GENERAL RADIO EXPERIMENTER 2 

in vv ight, and ba. ically "miniaturized," 
sm · t he w ·tandarcl cabin t h e 

been found, in g neral to be about a 

inall, for t;ti.e heat developed within 
them, a good engineering prac ice will 

allow. 

In the unit i n  -rum n the u. er here­

£ or r eive , at mode t co t, labora or 

quality for accuracy, dependability, and 

urdine s; miniaturized packaging for 

maximum con enien e and minimum 

u e of ben h space; straightforward, 
imple design for easy u ility; and ver a-

tility that p rmit wide application in 

ither impl or omplex measuring 

y em . 
Th T PE 1212-A Unit ull D tector, 

int nd d primarily as a balan e indi-

ator for a- bridg , i u eful gen rally 

as a sensitive, wide-fr quency-range volt­

age indicator. It fr qu ncy character­

istic is flat within about db from 50 c 

o 500 kc, and it is sati factory a an 

indi ator at frequencies between about 

20 c and 5 Mc. Its over-all gain is about 

70 db, and it provides a deflection of on 

per cent of full scale for an input ignal 

of le than 40 µv. An approximately 

logarithmi relationship between inpu 

ol ag and meter reading is displayed 

on an arbitrary 0-100 c le, and the 

combination of high en jtivity a low 

inpu · le els with a full-scale deflection 

of about 100 volt yields an on-scale 

range of approxima ely 120 db. Typical 

fre uency-re p n e an l voHn.ge-re pon 'e 

cu rves arc shown in Figure 2 and 3. 

li or .. bridg dot ct r, tl er ar two 
important advantage , ' of an instrument, 
having h h ra teri ic . rrh wid 
fr quency range make po ibl it lL c 

not only wi h su h audio-frequency 

bridges a he TYPE 716- Ca pacitan ·e 

Bridge, 'I YPE 667- Inductance Bridge 

and TYPE 561-D Vacuum-Tube Bridge 

but also wi h the medium-frequency 

TYPE 916-AL Radio-Frequency Bridge 

and, for the lower part of h ir frequen y 
range , with the 'I YPE 9 16-A Radio-Fre­

quency Bridge and the TYPE 21-A 
Tv in-T Impedance-Measurino· ircuit. 
The quasi-loo·ari hmic input-output re­

lationship pre ent o erload cau ed by 

large unbalan e from ma king th ap­

proach o balanc , and incr ase ·he 
nsitivi y automaticall h balanc 

i approached, with on qu n maxi­

mum preci ion at the tim it i \ anted . 

The e advantage are offs t, to ome 

extent, by the noise level resulting from 

he wide frequency range, whi h limit 
he maximum sensitivity that can be 

usefully upplied, but this limi ed en­

si i vi y in turn an be offset by an in­

crea e in genera or voltage to maintain 

adequate over-all ystem ensitivity . In 
fact, it is de irabl to obtain the nec­

e ary over-all en itivity by in rea ing 
the generator voltage to a high a 1 vel 

as the rnea uring equipm nt or th de­
vi e to be mea ured will allow, o th.at 
an:Y xtran ou voltage entering th 
rn a uring tein will cau e 1ninimum 
di turbance, an l th sensitivity of the 

Figure 2. Frequency response characteristic of the Unit Null Detector. 
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TYPE 1212-A nit ull D t ctor und r 

th e condition will normally i ld 

pr i ion of balanc for all en r 1 
Radio bridge 'vell within h bridg 
a uracy ra inO' .Hmvev r wh n . rem 

pr 1 ion ] desir d for in anc in d t r­

mininO' v ry small diff eren in capa i-

anc or di sipation fa tor with th TYPE 
716- apacitan e BridO' , th u e of 

h ad t lephon v.rill pr vid approxi­
ma ely 20 db more en itivi ty than the 
met r. T rminal for head 1 phon are 

provi led at th rear of th in rim n . 
Even when ati factoril high level 

f input voltage ar u d h wev r, ex­

traneous signal an noi c n b · b her­

. ome wi ha det ct r f 40 µv en itivit 
and 5 Mc band width , nd i i often 
clesirabl o u e a :filter t ined to the 
generator freqtl i1 y to b ain maAim1Jm 

precision . Two filter , d cribed in ac­

companying articl , ar availabl a 

ac s ories o rem dy ommonl) en­

counter d diffi ultie.._. 

The fir t of th e, h TYPE 1212-Pl 
IIiO'h-Pas Filt r i a imple R- filter 

de io·ncd to redu th gain of the TYPE 

FEBRUARY, 1953 

1212-A nit Null Det 

db a 0 c le . 

ment n 

abov wi h u 

50 

ari ing from pickup of p ' er-lin frc­
quen ie ev n in rela iv I pen mea nr-

ing a embli plo - of att nu 
a function of frequ nc f r thi filt r i 

hown in th article describing i . 
Th e ond of h , th TYPE 19-1-

Fil er, i int nd d t provid , at h 
om mon 400-c cle and 1 00- 1 audio 

t st frequ ncie , rej ti n both f x-

ran ou pi kup an of harmoni 
ent in the o-enerator voltag or 
in non-linear el m nt in h 
its 1£. Taken in ombina ion_. th T Pl<:: 

1214-A Unit illator , which provides 

ubstantial p ' r utput a 400 cycles 

and 1000 c 1 T PE 1951- Fil er 

and he Tni Null Detector 

fonn an 

tern for 

quenc bri lg 

tor sy -

udio-fre-

An int r ting applica ion of hi ort, 
in illu tr i n, 1 found with the TYPii: 
667- Indu ane Bridge. Th relativ ly 

figure 3. Voltage response curve for the Unit Null Detector. 
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low i mpedance of this bridge of ten re­

quires particularly high n itivity i n  the 
detector to assure adequate precision of 
balance. The TYPE 1951-A i lter, which 
is provid d with a "tap-down" arrange­
ment to match different impedances, 
actually provide voltage gains of the 
order of 20 to 30 db from re onant ris 
at hese low impedance level . Even in 
this exacting use the combination of the 
TYPE 1951-A Filter and the TYPE 1212-A 
Uni t  Null Detector therefore makes a de­
tector of entirely satisfactory sensitivity. 

Another special application occurs 
when the combination of the TYPE 
1214-A, TYPE 1951-A, and TYPE 1212-A 
i used with the TYPE 561-D Vacuum­
Tube Bridge. Two problems arise with 
thi y tern. The fir t comes about be-

au e the generator voltage is limited to 
a lev 1 that will not cause shift i n  meas­
ured tube coefficients caused by too 
large excursion over th non-li near tube 
charac eristic curves, with consequent 
limitation of over-all sensitivity. The 
second comes about from noise generated 
by the tube being measured. The net 

effect is a signal-to-noi e ratio consider­
ably larger than that encountered with 
other bridges, and an exaggerated diffi­
culty i n  realizing the i nherent bridge 
accuracy. For the most precise balances, 
under these conditions, it is someti mes 

desirable to use head telephones so that 
th extra di crimination of the ear in 
separating ignal from noise can be used 
to supplement the ele trical filtering. 

The TYPE 1212-A nit Null Detector 
is provid d with a meter to make p 
sible bridge balancing over a frequency 
range far in excess of that to which th 
ear will re pond. For most tube measure­
ments, the meter is entirely atisfac ory 
but, for unusually noi y tubes, i t  may be 
desirable to accept the inconvenienc of 
head telephones to obtain extra discrimi­
nation, which i us ful not only in re­
jecting noi e but i n  identifying ou1 e 
of pick-up and di ·tortion. 

For frequencies above the audio range, 
the TYPE 1212-A Unit Null Detector i .  
useful for m o  t laboratory application 
either with no filter or with the TYPE 

1212-Pl High-Pass Filter when hum 
pickup i s  bothersome. For field applica-

ion, how v r, particularly when phy i­
cally large devices are to be measured, 
tuned-circuit filters ar fr quently de­
sirable. Simple home-made filter of the 
type shown i n  Figure 5 can b ea ily 
constructed to fit the particular require­
ments of the problem at hand. 

For the most exacting applications, 
such as antenna measurements i n  the 

broadcast band, high-grade communi a­
tion-type radio receivers are recom-

Figure 4. Elementary schematic circuit diagram of the Unit Null Detector. 
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mended to supply the desired selectivity 
and ensitivity. For less difficult meas­
urement problems, however, the small 

ize and easily read meter of the TYPE 
1212-A Unit Null Det ctor mak it a 

preferable detector. 
Figure 4 i an elementary schematic 

of the TYPE 1212-A. The instrument i 
en to be a relatively conventional 

thre -stage broad-band amplifier u ing 
eries-peaking compensation. The un­

conventional feature is the use of germa­
nium-diode clippers to obtain the quasi­
logarithmic input-output relationship. 
This method of shaping is important to 
the proper operation of the instrument 

ince it eliminates the long time-constant 
hat would be necessary to secure proper 

automatic-volume-con rol action at low 
audio frequencies and in ure a peed of 
•Edward I<:arplu , "V-H-F and -H- < nit Oscillators," 

General Radio Experimenter, XXIV, 12, May, 1950. 
"New Unit In truments-Power Supplies-Modulator," 

General Radio Experimenter, XXVI, 2, July, 1951. 
Robert B. Richmond, "The Unit rystal 0 cillator," 

General Radio Experimenter, XXVI, 9, February, 19.52. 
A. G. Bousquet, "A ew nit Oscillator-50 to 2-0 l\.1c," 

General Radio Experimenter, XX' II, , January. 1953. 
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: IL J/c To N�LL DETECTOR 
INPUT _ I_ 

. 
Figure 5. Simple tuned-circuit filter. 

respon e that i limited only by the 
balli tics of the meter u d.2 These bal­
listics are so cho n that the in trument 
is cri ically damped to male bridge 
balancing ea y and rapid. The balanced 
meter circuit, combined with regulation 
of the tube voltage , maintains good 
stability of meter defiec ion as the line 
voltage is varied, and inherent noise in 
the amplifier is just enough to cau e a 
small meter deflection which can be 
corrected by the ADJUST ZERO adju t­
ment on the panel. METER E ITIV­
ITY con rol on the panel can be u d o 

et th full- cale me er r ading f r the 
oltage range to b displayed. 

- ROBERT B. RI HMO D 

2It should be noted that the clipping de troys the wave­
shape of the output signal except at very low input levels. 
Head telephones hould, therefore, b used to study distor­
tion or pick-up only near bridge balance. 

SPECIFICAT.IONS 
Sensitivity: Les than 40 microvolt input at 1 k 
is required to deflect one per cent of full seal 
on them ter. 

Voltage Response: See Figure 3. 

Frequency Response: ee Figure 2. 

Tubes: The in trument requires three Type 

Type 

6AK5, one Type 12AX7, and one Type OA2 
Tube whi h ar hipp d installed. 
Accessories Available: TYPE 1212-Pl and 1951-
A Filter . TYPE 1203-A nit Power Supply. 
Dimensions: (Width) 9Y2 x (height) 5% x (d('pth) 
6 inche , over-all. 
Net Weight: 5 Y2 pound . 

Code Word Price 
1212-A Unit Null Detector* . . . . . . . . . . . . . . . . . . . . . • . . . .  ALACK 

ALIVE 
$160.00 

47.SO 1203-A Unit Power Supply .......................... . 
*U.S. Patents Nos. 2,125, 16 and 2,54 ,457 . 

TYPE 1212-Pl HIGH-PASS FILTER 

The TYPE 1212-Pl 10-kc High-Pass 
Filter is designed primarily for use with 
the TYPE 1212-A Unit Null Detector to 
attenuate low-frequency noise and hum. 

t is a shielded R-C type filter and pro­
vide about 50 dh attenuation at 60 

cycles when used in conjunction with 
the TYPE 1212-A and f d from a low­
impedance source. 

It can be used equally well with other 
equipment, provided the load impedan e 
is of the order of on megohm or hio·her. 
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FREQUENCY 
Figure l. Attenuation characteristics of the Type 1212-Pl High-Pass Filter. 

The circuit diagram is shown at the upper right. 

At low r loa l impeclanC'e or at ource 

impedance of ev ral thou and 1 n� , 
the attenuation charac eri i will b 

modified b l u eful r j clion of low­

frequen y noi e and hum will be found 

in mo ca e .  
The att nuation 

t<'d in FiffUl' 1 wa 

hara teri ti plot­

m a urecl "�i th a 

load imp d nee f on meo·ohrn n,nd .. 
ur e impedance of GOO ohms. T'h 

circuit diagram i sh \ n in th in t. 
Th filt r i hou ed in a TYPE 7-±-X 

In r ion qui pp d with 

T · PE 7 axii:tl onn c ot· a each 

end. Th er i mmetrical and either 

end ina u ed as input or outpu . 

SPECIFICATIONS 
Attenuation Characteristic: c curv (Figure 1). 

Nominal Load Impedance: 1 meg bm. 

Input Voltage Limit: 150 volts maximum. 

Type 

Terminals: TYPE 74 onnc('tor a, C'nch end. 
Dimensions: '!/ inch dian1Pter b 4JL inch ·long. 

Net Weight: 3 ounce . 

Code Word Price 
������� ����� ��������� ��----,�������-,-������� 

1212-Pl High-Pass Filter . . . . . . ...... ..... ....... . . .. . I tT 'Ll!J $ 12.00 

TYPE 1951-A FILTER 

The T PE 1951-A Filt r i a parall I­

re onant L-C circuit whi h i tun 
400 or 1000 c cl per se ond ±2 per 

cent. It i d ign d to p rate t the 

inpu t high-gain amplifiers such a. 

h Gen ral Radio TYPE 1212-A or 

Figure l. Panel view of the Type 1951-A Filter. 
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figure 2. Second hormonic rejection (obove) and 
insertion gain (right) of the Type 1951-A Filter. 

T PE 1231-B. In this posi ion , large 

amplitude ·puriou ignal uch a 60-

ycl pickup ar a tenua ·ed before they 

ha c an ppor uni y o v rload he 

amplifier. Thi feature i par ·icularly 

u cful when m a uring dire t capaci­

tan e by he 3-terrninal me hod or when 

u i g other method in which portion 

of th ircui under t t ar floa inrr 

abo e g1 ound c: nd ubj ect to pi kup of 

external ol ao· capacitive divider 

on the input id allow the fil er to be 

opcrat d a close to opti1num ondition 

reffardl of he impedance i at 

it input. 

The in er ion o-ain r lo s, work.in · 
into a one ineo-ohm lo d and he e ond 

harm nic r jection ar hown in he 

curv Fio·ure 2. 

'I he ind u tor f the 

............... .j -�-IO 

-20 
10.n IOOn !kn IOkn IOOkn !Mn 

DRIVING SOURCE RESISTANCE 

� ilt r i w und on a mol bdenum-per­

malloy du t- or toroid and enclo ed in 

a p rmallo hield. All ir uit lem nt 

are hi lded again t el ctro ta i pi k­

u p. Th e pr caution ar aken o that 

the filter may be u ed at th v r low 

vol age levels encountered at th input 
to high-gain amplifiers uch a h n­

eral Radio TYPE 1212-A or 'I' PE 1231-B. 

Any pickup th.a remain an u uall be 

liminated by pr perly po i tioning and 

ori nting the filt r. 

If a hi lded input i th 

TYPE 27 4- '.IB and TYPE 27 4-

Pl ugs ma be u cl. Th 

may be termin at din th YPE 

Ad aptor for T PE 87 4 Conn ctor , th 

TYPE 274-NIB or TYPE 27 - for � 

inch pac d binding po t , or left un­

termina d f r tel pho tip 1 ads. 

SPECIFICATIONS 
Frequency: 400 cle and 1000 cycle,. 

Maximum Allowable R-M-S Input Voltage: 

Input Impedance Range 1000 

0 5Kn 10 v 
r 5Kn- 50Kn 40 v 
r 50Kn- 5001 n 145 v 
500Kn- 200 v 

Type 

v 
16 v 
5 v 

1G5 v 

Insertion loss: e Figure 2. 
Second Harmonic Rejection: e Figun• 2. 
Accessories Supplied: On TYPE 274-M ouhk' 
Plug, on TYPE 274- D hield •d Pl ug, an<l urt 
TYPiTI 74- 6 dapt r*. 

Dimensions: 3.%' x 3:1,i x 4% inche , v •r-all. 
Net Weight: 1 % pound .. 

Code Worrl Pric 
-- -- ---

1951 -A Fi lter . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J<'l 13 Ji I� $65.00 

*LT. ·. I atc11t.- Nm;. 2, 12J,,� 1 (j aud 2,:; l ',t.;7. 

THE MEASUR EMENT O F  CABLE CHAR ACTER ISTICS 

oaxial cab! play an important rol 

in day electroni world. They ar 

vital 'l ment in tel i 1on circuits, ra­
dar Llind landino- d v1 · and pra ·ti-

cally ever h r ele ·Lroni d vi m­

plo ino- high fr qu n ie . 'I he el ctri ·al 

haractcri h · of th ables use<l in 
the · PI Ii cations mu ·t, in t v :>ry rigid 

-- -

IOMn 
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sp cificati ns
1 

and the problem of ac­

curately mea uring the characteristics is 

important to the cable designer to en­

able him to check his de igns, to the 

cable manufacturer to in pect the cable 

b ing produced, and to the cable user 

to make it possible for him to determine 

accurately the properties of the cables 

with which he is working. 

There ha for some time been an evi­

dent need for published information on 

lJoint rmy- avy pecification , J -C-17 A, dated 
July 25, 1946, " ables, oaxial and Twin-Conductor, for 
Radio Frequency." 

the methods f malring the e mea ure­

ments and the election of the nece ary 

equipment. We are pleased to announce 

that this information is now available, 

in the form of a paper entitled "The 

Measurement of Cable Characteristic , '' 

by William R. Thur ton of the General 

Radio engine ring staff. 

This paper will be of interest to all 

manufacturers and users of coaxial, dual 

coaxial, and shielded twin-conductor 

cable . A copy will be sent free on 

reque t. 

"UNIVER SAL" COAXIAL ADAPT OR S 

in ·e the introduction of the new 

eneral Radio 74-Q Coaxial Adaptors,1 

it ha b en called to our attention that 

th e adaptors provide the basis for a 

ruly universal adaptor system for UG­
ype coaxial connectors. Interconnection 

b tween any pair of connector ystems 

i po sible with only a limited number 
of adaptor units. 

For example, to connect a TYPE­
Jack to a TYPE-C Plug, two adaptors 

are needed, the TYPE 87 4-QNP and the 

t"-'- ew oaxial Ace s ori s," General Radio Experimen­
ter, X rvn, 5, October, 1952, pp. 1-4. 

TYPE 74-Q J. The e are plugged into 

the respective T PE-N and TYPE-C 
t rminals and the T PE 874 fittings are 

then plugged tog ther. 

The advantag s of TYPE 874-Q Adap­

tors for this purpos are twofold. First, 

only a limited number of adaptors is 

needed to make any de ired connection 

between the different U type and, 

econd, the joint thus formed has a very 

low tanding-wave ratio, O\ ing to the 

excellent electrical characteri tics of the 

adaptors. 

T
IIE General Radio E PERIME TER is mailed without charge each 

nionth to engineers, scientist , technicians, and others interested 
in co1n1nunication-frequency measurernent and control problerns. 

TJYhen sending requests for subscrip tions and address-change no t ices, 

plea e supply lhe following inforrnation: name, conipany address, type 

of business co1npany i · engaged in, and title or po ition of individual. 

GENERAL RADIO COMPANY 
275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 
TELEP H 0 NE : TR owbridge 6 - 4 4 0 0 

BRANCH ENGINEERING OFFICES 
NEW YORK 6, NEW YORK 

90 WEST STREET 

TEL.-WOrlh 2·5837 

LOS ANGELES 38, CALIFORNIA 

1000 NORTH SEWARD STREET 

TEL-HOiiywood 9-6201 

CHICAGO 5, ILLINOIS 

920 SOUTH MICHIGAN AVENUE 

TEL.-WAbash 2·3820 

��'�Nl"eo 
us. ... 
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