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The General Ra dio 
EXPERIMENTER 
i s  mailed wi t ho u t  
charge each mont h to 
engineers, scie ntists, 
technicians, and others 
interested in elec tronic 
techniques in measure­
ment. When sending 
requests for subscrip­
tions and oddress­
change notices, please 
supply the following 
inform a ti o n: name, 
company address, type 
of business company is 
enga ged in, and ,title 
or position of individual. 

CO VER 

The assemb l y snown 
here is used for the cali­
br-at·on of cooxi al at­
tenua o,-s. The e xc elle nt 
shielding of the lot:k1ing 
T ype 874 C onn e ctors 1is 

parlicula.-ly valuable in 
this rnee1surement. 
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COAXIAL EQUIPMENT 

\AllTH LOCKING-TYPE CO NECTORS 

The lo kino- ven=-ion 1 of en ral 
Radio' TYPE 7-1 oaxial Connector* 

i now tandard equipment on everal 

in trument and coaxial cl men . \Vith 

component fitted ,\·ith the e new con­
ne tor m a ur m nt etup an be 

as. cn1bled that po e an exception­

ally high d gree of m chanical rigidity 

and electrical tabili y. At the u r's 

opti n, how v r, h lo ·king f atur can 

b di .. cr gard d and the ba i quick­

conn t disconnect feature of the TYPE 
87-1 Conn ctor will permit rapid hang 

and ub titution of part . Further, ince 
bo h the locking and the non-locking 

type,· are completely compatible either 
I" New and Improved Coaxial Connectors," Genernl Radio 
Experim.enler, 3S, 10. October, 1061. 
* . Patent Xo. 2,54 ,4.57. 

Type 

can be plugg d dire tly into the other. 
Ele rical ly , the YoltaO"e- an ding-. 

wave ra io i es entially un hanged from 
the low alue ha is charact ri. tic of 

TYPE 874 Conn ctor,. Typical figure 

for a pair of lo king connc tor ar : 

< 1.02 up to 3 and < 1.06 up o 7 Ge. 
The hi lding qualiti of th locking 

conn tor pr duce an out tanding,; gain 

for mea urem n ·y t rn . eakage i 
do·wn approximately 50 db below that 

of the nm -lockino- type . 

Coaxial in trum n s now quipp d 

with lockin g-t pe connector are he 
TYPE 1602-B I F Admittanc l\1 t r 
and th TYPE 87-1:-LBA lotted Line. In 
th admittanc rn t r only h dctc tor 

onne tor, for rn chanical rea on , re­

main a non-lo ·king pe. 

The following coaxial elem nts ar 

now available with ei her typ of on­

nector. Tho. e with locking connect r 

ar identified b the letter L add d to 
the type numb r, li ted below. 

Code ·word Price 
874-D20L 
874-D50l 
874-El-l 
874-GAL 
874- G3L 
874- G6L 
874-GlOL 
874- G20L 
874-LAL 
874-LKlOL 
874-LK20L 
874-l TL 
874-M RL 
874- R22l 
874- Tl 
874- V CL 
874- VOL 
874- VRL 

20-cm Adjustable Stub ................... . COAXCO G R 

COAX.JAG AR 

OAXYLL l\IA 

OAXYHORSE 

OAXYBJ ON 

OAXB DOER 

$ 16.00 
19.00 
10.50 
67.00 
38.00 
32.00 
32.00 
32.00 
27.00 
42.00 
42.00 
97.00 
34.50 
10.00 
14.00 

61.00 
32.00 
32.00 

50-cm Adjustable Stub ................... . 
Ell . ....... .. . ..... .... .. ... .... .. .. .... . 
Adjustable Attenuator .................... . 
Fixed Attenuator, 3 db ................... . 
Fixed Attenuator, 6 db ................... . 
Fixed Attenuator, 10 db .................. . 
Fixed Attenuator, 20 db .................. . 

Adjustable Line ......................... . 
Constant-Impedance Adjustable line, 10 cm 
Constant-Impedance Adjustable line, 22 cm 
Constant-Impedance Trombone Line, 44 c m  

Mixer Rectifier .......................... . 
Patch Cord ............................. . 
Tee .................................... . 
\Aariable Capacitor ....................... . 
Voltmeter Detector . . .................... . 
Voltmeter Rectifier ....................... . 

COAXBJ-.}A J!:R 
OAXY AMEL 

OA.."CYTAPIR 
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, G E N E R AL R AD I O  E XP E R I M E N T E R  

ROSE-COLORED GLASSES 

FOR WHITE NOISE 

Broad-band electrical no1 e, oft n 
referred to as random noise, ha proved 
to be a remarkably useful te t ignal 
when supplied by a controlled generator 
such as the TYPE 1390-B Random-N oi 

Generator.1 Such a ignal, en'lbracing a 
wide range of frequen i s and having a 

randomly varying instantaneou ampli­
tud , clo ely approximate the ignals 
normally encountered in many bu y -

communication y teins.2 
The ou put of uch a gen ra tor is 

charactcriz d by a uniform spectrum 

over the frequency band to which the 
in trum nt i t. vVhen he pectrum 

is uniform over a broad band, i.e. 20 cp 
to 20 kc, the noi e i fre quently referred 
to as '1white" (con tant en rgy per cycle) 

in that particular band. If thi n01 e 
output is analyzed wi h a con tan -
percentage-bandwidth analyzer, such as 

the TYPE 1554-A ound and Vibration 
Analyz r, 3th amplitude-frequency char­
acteristic of the white noi e app ar to 

Th e Filt er conn ects dir ectly into th e output t ermi­
nals of th e Random-Nois e G en erator, as sho wn.• 

Vi e w  of the 
Typ e 1390-P2 
Pink-Nois e Filt er. 

slope upward with increa ing frequency. 
The bandwidth of the analyzer increases 
in direct prop rtion to th fr qu n�y to 
which the analyzer i tuned . Since noi e 

voltage increa es a the quar root of 
the bandwidth, it can be seen that the 

voltage output of the generator increa s 
by a factor of 1.4 (3 db) when the 

analyzer frequency i doubled, thus 
giving the ampli u de-frequency char­
act ristic a lope of 3 db per octave. 

If the random-noise generator i used 

as a ource for a y t m .under test and 
if the output of the system is to be 

analyzed by a con tant-percentage­
bandwidth analyzer, it is usually de ir­
abl to compen a e for thi 1 ping 
characteristic at the output of the 
generator. The resulting output is then 
known as "pink " noi e 4 that i noi e 
having con tant en rgy p r octave. 

•A. P. G. Peterson, "A -w Generator of Random 
Electrical Noise," General Radio Experirnenter, 34, 1, 
January, 1960. 

2 • •  Stevens, J. P. Egan, and G. A. 1\1iller, "Method of 
1\fea uring pcech Sp ctra." Journal of the Acoustical 
SorietJJ of America, Vol 19, o. 5, September, 1947, 
pp 771-780. 

SJ. J. Faran, "A New Analyzer for Sound and Vibration," 
General Radio Experimenter, 33. 12, December. 1959. 

'C. G. Mavo and D. G. B adle ... Equipment for Acoustic 
Mcasurem-ents (Part 4)," Electronic Engineering, Vol 23, 
December, 1951, pp 482-465. 
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(Upper curve) White no ise output of the Type 1390-B Rand om -N oise Generat or as 
measured by a one-th ird-octave bandwidth and (lower curve) p ink n o ise output 

of the filter. 

The TYPE 1390-P2 Pink-Noi e Filter 
conv rt the le trical outpu of the 
random-noise g nerator from "white" 
noi e to "pink" noi e in the audio­
frequ ncy range. It is de igned to plug 
into th output binding po t of the 
TYPE 1390-B Randmn-Noi e Generator, 
but can al o be u d at any point in a 

sy tern wher such a filter characteristic 
i n d d, provided that the source 
imp dance i le than 1 kilohm and the 
load impedanc is at least 20 kilohm . 

Th input terminal ar r e d plugs 
at th rear and the output t rminals arc 
bindinO' po t on th fron . For hi lding, 
th ca e of th filter i grounded to the 
low input and ou put terminal . 

Thi nc lo' -pass filter has an 
amplitud -frequ ncy characteri tic of 
-3 db per o ta v fro1n 20 cps to 20 kc. 
Beyond 20 kc the attenuation ha be n 
mad 6 db per octav in order to r duce 
the unwanted frcquen ies outside the 

audio-fr quency range. 
Pink noi e has been found to have a 

wide variety of applications. Some 

5M. C. Holtje and ':'11. ,J. Fitzmorris, "A Graphic Level 
Recorder with High 8 nsitiYit.v and Wide Ranges," 
General Radio Experimenter, 33, 6, June, 1959. 

noi e that o ur in natur , uch a the 
low-fr quenc noi in emicondu tor 
and c rtain a ou ti al ba kground noi e , 
are clo ·er in . pc tral charactcri ti to 
pink noise than to white noi e. To imu­
late le trical signal generated in ·uch 

ca e , it is conv nient to use pink noise. 

Frcquency-r p n mea uremen ts on 

lcctroa ou tical and lectromechanical 
quipment con titute �h mo t im­

portant u e. With ine-wave excitation, 
mca urement re ult are diffi ult to 

interpret becau of the laro-e ampli­
tude fluctua ion that may occur. When 
the data are av raged over a narrow 
range f fr u nci , the respon e curve 
i on id rably mooth r and inuch 

• 
ea i r to u e. "Warble tone " ar often 
used for this purpose. more on nient 
method, however, is to u c pink nois 

a the tone Fi01Ir e and the TYPE 1554-A 
ound and ibra ion Analyzer wi h one­

third-octave bandwidth, as the 1nea ur­
ing systein. The fr quency-response 
chara t ri tic can be au omatically re­
corded with the TYPE 1521-A raphic 
Level Recorder. 5 

-J. J. FARAN 
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G E N E R AL R ADIO EXPERIMENTER 

SPECIFICATIONS 
Frequency Response: Sloping at the rate of 
-3 db per oc ave from 20 cp to 20 kc. loping 

at the rat of -G db p r tave at all higher 
frequencies. Output voltage i approximately 
-5 db with respect to the input voltage at 

20 cps and -35 db at 20 k · .  It lies within 1 db 
of th traight line ·onnecting these two points 
on a graph of ou put in decibels vs log frequency. 
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-!lo 

-60 

-

i'1 
I 
I 

"t'--. 
·'-.._ 

'!'-.. 
i'-., 

"r--... 

IOvc lll.c 1011.c 
FREQUENCY 

' 
'\ 

� 

100 kc 

Attenuation -frequency characteristic 
of the Pink-Noise Filter. 

Type 

I\ 

Over-all Output level: V\Then the 61 er is u ed 
wi h the H andom-1'\ oi e Generator, e for he 
20-k range, he outpu voltage of th filter i 
approximately 30 db below it input and the 
voltage le el in each on -third-oc ave band is 
appro'Ximat ly 17 db below that. Thus, when 
the output met r of the generator indi<'ates 
3 volt , the output of the filter is approximately 
0.1 volt, and th l 1 in ach on -third-o ·tave 
hand is approximately 15 m:illi volts. 
Input Impedance: 'lhe filt r hould be driven 
i rom a sourc e whose impedance is 1 kilohm or 
le . Inpu irnpedan< e i va ria ble from 6.5 
kilohm +load r · tanc at ?ero frequency to 
6. 7 kilohm at high frequencies. 
Output Impedance: The filt r hou ld no be 
op rated into a load of 1 s than 20 kilohms . 
Internal output impedance is variabl from 
6.5 kilohrns + source resistance at low fre­
quen<'ies to approximately 200 ohm at high 
frequen ies. 
Input Voltage: 15 volts rm , maximum. 

Terminals: Input t rn1inals are recessed banana 
pins on �-inch pacing at rear of unit. Output 
terminals are jack-top binding po t w:ith 
%-inch pacing. 
Dimensions: \;\,'idtb 1 %, h ight 5, depth 2yg 
inches (35 by 127 by 73 mm), over-all. 
Net Weight: 5,Y2 ounce (155 g). 

Code llVord Price 
1390-P2 Pink-Noise Filter ........................ . FATAL $45.00 

A 10-MICROFARAD DECADE CAPACITOR 

Following the successful introdu ion 

of the TYPE 1424-A Standard Poly-
yr ne Decade Capa i or in June 1961,1 

it appeared that 1nany us rs of a 10-
microfarad-total decade mio-ht not need 
it. sophi ticated performance sp cifica­

tion . Accordingly, another v r ion of 

thi decade capacitor the TYPE 1424-M, 
i · b incr introduc d havino- le · rirrorous 

p rf ormance sp cification and b ing 

appreciably l wer in pri It is made 

from twenty Yz-microfarad sealed foil-

ip_ K. IcElroy, ''A ew IO-Microfarad Capacitance 
tandard," General Radio Experimenter, 35, 6, June, 1961. 
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paper capacitors, of noninductive or 

ext nd d-foil on ruction, employincr a 

vi c u i1npr gnant to improve tability 
with tin-i and po ition a omparcd to 

older types of paper unit·. pit th e 

difference in form of he cap a i or . .., th 

eff ctive internal induc ance i about he 

ame a that of the TYPE 1424- and 

J UL Y, 1 9 62 

the n tural p riod of h 

th t rminal hort d i 

the ame. 

capacitor ·with 
al o c en ially 

In appearan e 

D cad apacitor 
1-±2-1- ; dimcn. ion 

for d pth, whi h i 

th TYPE 142-±-M 

r em ble h TYPE 
are th same except 

1% inch k, . 
- p. J{. 1I ELROY 

SPECIFICATIONS 
Nominal Value: 0 to 10 mi rofarads, in tep 
of 1 microfarad. 
Adjustment Accuracy: ±1 0 a 1 k . 

Stability: 'hange is less than ±0.35 per y ar. 

Frequency: Calibrat cl at 1 k-. \'ariation with 
frequeney do\\'n to (jQ cp i typically le, than 
+O. 7 ' . At higher frequencies t eJ m inal ea­
paeitanee ri es a re onant frequ nc·y, f., i 
approa<'hed (see cur ·es). '.l h increa e can be 

�C (I)� 
calculated from - = J" · f o varies from 

approximately 570 kc at 1 µf down to 240 kc 
at 10 µf. 
Voltage Recovery: Les than 5 
original char ing voltage aftc>r a 
period of 1 h our , and a l 0-s c nd 
through a resistane equal to one 
volt of ·barging. 

final, of 
·btirging 

di Tharge 
ohm p r  

Dissipation Factor: Less than 0.005 a 1 kc. ( ee 
curves for ariation with fr queney . )  
Temperature Coefficient: Approximately +l 0 
ppm per degr e 

Maximum Operating Temperature: 0 C. 

Insulation Resist-once: Gr ater than t n thou and 
ohm-farad . 

Maximum Voltage: 500 volts peak, up to 2 kc. 

Mounting: Ahuninum cabinet and panel, 
fini hed in gray. 

Terminals: A s parate ground t rminal IS 
provided , permitting 2- or 3-terminal use. 

Dimensions: \\'idth , hci ht u, d pth 9Yz 
inchc (205 by 150 by 240 mm), over-all. 

Net Weight: 7% pound (3.5 kg) . 

(left) Variation in 
dissipation factor 
with frequency. 

Q OOI � _____ .__ _____ .__ _____ �---�-�----� 
JOc IOOc I kc 10 kc 100 kc I Mc 

0. 1� _____ .__ _____ .__ _____ ..__ _____ i_ ___ _ __, 
JO c IOOc I kc JO kc 100 kc IM� 

Type 'ode TVord Pri ·e 
1424-M Decade Capacitor . . . . . . . . . . . . . . . . . . . . . . .  . REFER $195.00 
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GENERAL RA D IO EXPERIMENTER 

EW VARIAC® AUTOTRA SFORMER 

WITH BUil - N VOLTMETER 

'I bi new VARIAC aut f rm r 

c n. i. t. f :_ YPE ' 5 . RI ;. \ ut -
r 1 • fonn r and a v 1 n1 •r, Jn un d 

, 1nish d in ham1 rton 

on-off 
!:3 ,f th lJl 

an l l'On­

ord aud 

ir i 1 pr t < t J l · a cin'ui br ak r. 

SPECIFICATIONS 

Frequ ncy: 5 
No-load loss: 

Oulpul Volts.: 0 
Maximum load Current: 5 n1p .re .. 
Voltmeter Range: to 150 \'Olt . 

Typr 
---1 

Termina ls: Linc, 3-wir rel an J plu r, Load, 
3-wir utput re <pl uc·)(•. 

Dlmen$i1ons: (TYPE \\'5 C':t.'<') \Vidth 41 <, hr·i�h 
U5'!l. di• th .5�� i1wh" (125 by l� hy 110 mm) 
o er-all. 

Net Welg nl : l{ p und (3. k�). 

de Worrl Prfre 
W5MT3VM Metered Variac® Autotransformer ......... . 1) NU\' $54.00 

• • J 't\l f' 11 t ". '2. \I l!l ,;,()�. 

Vacati,on Closing 
urrng th 

July �O, ur 

nwnt:-; will h 

w k. of .July 23 ::iud 
.i [i l ufaC'luring D I ar -

lo� l or \'a.C'[ ti IL 

There '·ill b' bu:-;iiws.· ;1� u:u:. 1 iu th 

�ale>:-: hngim•c•1·i11g and �Ol lllH'r<•iu) f 
p�1rtm·11t·. l11quiri t-i, in ·ludi11g r qu st 
f r e · 111i<·ul · rnJ · mn 'rci� l in orma-

ti n will 

att i1tion. 
nest. th�. t 

i · our u. ual pr mp 

• 'c-n·iC'c D partnu ut r -
1 e. u.·e of ab.· nc s in th 

rnan ifaeturing and n pair err ups, , hip­

nwut.· o (]lliprn nt to b r p:.lir d it 
our 1 luu b' sC'h dulc l to r ·� ·h l 

uf r tl vu ·a ion p ri d. 

Gene a Radio Company 
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