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and convenience. Pholo­
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carrying case, supported by 
shoulder strap, and r-eady 
for use. 
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The primary function of the General 
Radio Sound-Level Meter is nois mea. -
urement - noise generated by machin 
and appliances, environmental noi e, 
and the propagation of noise by material 
and structures. With its many accesso­
rie , however, it al o comprises a com­
plete sound-rnea uring ystem, capable 
of accurate sound-pr sure measure­
m n ound-spectrum analysis, and 
other acoustic measur rn nts. 

The latest model of thi versatile in­
trurnent, TYPE 1551-B, is smaller, 

lighter, and easier to hold than its pred­
ce sor1• 2 and, in addi ion, ha many 

worthwhile new technical features and 
improvement . Among these are: 

1. A new mi crop hon , for bett r all­
round performance. 

2. A new meter circuit, which more 
clos ly approximates rrns response. 

3. A new calibration ir uit for ampli­
fier gain standardization, which does not 
r quire a power line connection. 

tE. E. Gross, "TYPE 1551-A Sound-Level ?\1et r," General 

Radio Experimenter, Vol. 26, No. 10, l\Iarch, 1952. 
2E. E. Gross, "The ound-Level l\1eter a an Audio Fre­
quency Voltmeter and An�plifier,'' General Radio Experi­

menter, ol. 31, o. , January, 19.57. 

O C T O B ER, 1958 

IMPROVED 
PERFORMANCE 

PLUS 
A NEW LOOK 

FOR THE 
SOUND-LEVEL METER 

Fig ure 1. Panel view of the Sound-Level Meter, with 
microphone folded down in OFF position. In operat­
i n g  position, microphone ca n be either erect, as 

shown on front cover, or extending o utward from 
case. 

4. new adjustment for microphon 
nsitivity, which facilitat s th u e of 

pecial-purpose microphones. 
5. Improved ignal-to-noise ratio and 

dynamic range. The e mal e possibl the 
use of spectrum anal z r over a gr a ter 
amplitude range o that noi e with a 
ste per pe rum lope can be analyz d. 

6. Improved fr qu ncy r spon 
which permits increased accurac f 
measuremen . 

7. Irnprov d performance at high 
sound levels; h upp r limit of rn asure­
ment has been rai ed and microphon­
ic have be n reduc d. 

. Improv d stability, requiring le 
frequent calibration adjustments. 

Th.es improvement , which are di -
cu d in d tail b low r ult from Gen­
eral Radio's con inuous program of de­

velopment in th fi ld of acou tic meas­
urement and al o from the many on-

tructi e ugg tion r c ived from u er 
of the TYPE 1551-A ound-Level Met r. 

MICROPHONE 

hoice of th proper microphone to 
ser e as the acoustic pickup for a high-
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Figure 2. Free-field, perpendicular incidence (0 degrees) frequency response of Type 1560-Pl (98899) and 
Type 759-3 10 (9898) Microphone. 

quality but rnoderat ly priced sound­
level meter is no a a k. Many months 

of t sting and evalua ing th many 
types of "hi-fidelity" mi rophon avail­
able must go into the process. After 

taking all of th factors into accoun , 

we feel that the Shure rothers TY E 

98B99 microphone
3 i a "Best Buy" for 

this u . This microphone, which we li t 
as the 'I'YPE 1560-Pl, is a mall Ro ·h 11 -
salt-crystal typ f mod rn de ign. It 
has the same s nsitivity as he older 
TYP · 9 98, which was us d on the TYPE 

551-A Sound-L vel M ter. It new de­
sign and mall iz con ribu e to a re­

sponse that i smoother and mor n arly 

nond:ir ctional at high fr qu ncies than 
that of the older mi roph n and retains 

the ame flat response to low frequen­

ci s. Figure ..., :illu trat s the improve­
ment in high-fr qu n cy r sponse that 

has been obtain d. The olid curve i the 

fre -field fr quency re pon e for one of 

the new microphone to ounds arriving 
along its axis or p rp ndicular to the 

plane of its diaphraghm . The dotted 

curve is a similar frequency response for 

one of the older microphones. Th new 

microphone r sponse extend fairly 
smoothly out to 8 kc, with no major 

peaks or valleys . Measurement on pro­
duction quantities of these rnicr phone 

on.firm the uniformity xhibited by th 

eighteen microphone that o-ave the re­

sul pictured in Figur 3. Th olid 

curve star ing at 0 decibel shows the 

C weighting, or flat, respon e of the 

TYPE 1551-B with the a rag micro­

phon . Th shaded area within the dott d 

lines shows the measured variatien in 
response. The upper and low r olid 
curv are the curr nt ASA" limits for 

the C weighting response of a sound­
level meter. 

METER CIRCUIT 

For many years American sound-level 

meters built to conform to the stan<iard 

3John Medclill. '' l\1iniaturc Piezo Electric Microphone," 
Transactions of the IRE Professional Group on Au§, Vol. 
AU l, o. 6, ovember-Decembcr, 1953. 
"American Standards As. ociation, American tandard for 

ound-Level Meters for Measurement of oise and Other 
Sound , Z24.3-1944. 

Figure 3. Free-field frequency response of Type 155 1-B Sound-Level Meter to sounds of random incidence 
( C  weighting). Average and extreme values for 18 microphones are shown, together with ASA tolerances. 
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referred to before have us d, as incli­
cators full-wav re ·tifier m ter , \vith ' . 
rectifiers operating in the low-d n ity 
reo-ion to approximate quar -law op ra­
ti n. Th se meters were basically av r­
age-reading indi ator and, al hough 
tfiey m t the two-tone te t for rm re­
. ponse, heir indications were mu h lo · l' 

o average than rms on mo t other test . 
The new m t r circuit d elop a for 

use in hi sound-lev 1 m ter, \vhil i i 
not a ti-ue rrns indi atorls indicat mu h 

�re losely to the rms value than did 

the previou met r. rmp y tat d the 
11 , meter circuit shown in Figur 4 
combines an average-reading ircuit 
with a peal -rea1lmg&ircu1t to er at 
what \; e have call d th "qua 

------.,. indicating circuit. Since th rm value 
of most waveforms falls above aver­
age valu e but b low the peak value it 
wa r asoned that a porti on of the peak 
indica ion added to the average value of 
a iv n waveform hould re ul in an 

rm indication� 6 'I hi i ru , but differ-

nt w veforms require differ nt amount 

of peak indication to give he rms valu . 
In the cir uit hown in Fi o-ure 4 th 
r tio of R-2 to R-1 d rmine the 
amoun of the peak contribution, and 
one s t of values will give an indicati n 
on many ignal that i very clo e to 
rm� Table I below how the d ·ih 1 

. ignals. 

en JOB _J w 
�1061--�� 
(_) 
w 
Cl 104 1----r­I 
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PULSE LENGTH IN MICROSECONDS (1000-CYCLE PRF) 

Figure si-rms meter circuit used in Type 
155 1-B, and response o me c c 1 s 1n d h -B 
and -A models to pulses of constant amplitude and 

varying duration. 

In Column 2, he ignal consis d of 
two one , one at 1000 cps et to o-iv a 
convenient indication on the m ter . Tlie 
other tone differ from 3000 cp by a 
few cycles and has 30% the amplitud 
of th fir t. A true rms m t r ' ill show 
no fluctuation with this typ ignal. 

olumn 3 refers to th wo- ignal te t 
outlined in the Sound-L v 1 Meter 
Standard.

4 

Th olid curves hown in Fio-ur 4 
how the response of h new met r nd 

i s pr d c or to pul of con tant 
height but arying 1 no-th. It can be 

een t hat the new met r indicat t 
rm valu (upper dotted urve) within 
± I db until the pul duration b cmnes 
as short as Us h hat of a square wave. 

SR. L. Frank, "Harmonic Ins nsi�ivr Reetifi r!'I. for AC 
:\leasurf'm nt , '' Proceed?°n{Js !" ahonal Eleclron1cs Con· 

ference, Vol. , 1952, pp. 495-501>. 
&Arnold . G. Peterson, "Respo.n e of P .ak Voltmeter. to Fanrlom l oi e," G n ral Radio Expc,'Timenler, Vol. 31, No. 7, December, HJ.5G. pp. 3- . 

TABLE I 

Difference in Meter Indication and RMS 
Decibels 

db Fluctuation with Phase Changes For For For Type 
Two-Signal Square Noise Meter at 30 0 3rd I-I armonic 

Addition Waves 

1 55 1-B 0.45 +.05 • +0. 1 -0.25 
AVE. 1. -1.0 +i.o -1.0 

1551-A 1.7 -0.4 +0.6 - 1 . 0 
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This is well into the impact-type wave­

£ orm , which h uld be m asured u ing 

th TYPE 1556-A Impa t- oise An­

alyzcr.7 The TYPE 1551-A Meter and 

other sound-1 v 1 m ter do not approach 

closely e:i th r the rm or the average re­

sponse for thi t p of ignal. 

CALIBRATION CIRCUIT 

All Gen ral Radio Sound-Level 

Meters have had built-in calibration 

circuits for checking amplifier gain. 8 The 

method used in previous models re­

quir d a 115-volt 60- ycle line, which 

often was not conv ni nt and some­
times not possible. The new method, 

like the old equate the amplifier gain 

to a stable, resistive attenuator, but th 

method of compari on i implified. The 

output of the amplifi r ' ith it internal 

attenuators is connected back to the 

input through a frequency-cl termining 

network and a pr set calibrated attenu­

ator. When the net loop gain is unity 

(i.e., when gain equals attenuation), the 

syst m starts to oscillate. 

One might xpect that the sudden 

start of oscillation when the critical 

unity-gain condition was rea hed would 

ause the meter to lam from off down­

scale to off up-scale. This is prevented 

by an amplitud limiter in he feedback 

loop, which controls the build-up of 

os illation level a gain is increased. The 

slope of the build-up is purposely left 

fairly steep, however, to magnify the 

A 

GENERAL 

figure 6. Location of microphone sensitivity 
adjustment. 

6 

precision of se ting. s illustrated in 

Figure 5, adjustment of oscillation am­

pli -ud ' ithin th 4-db pan AOA' on 

the meter sets he amplifier gain o its 

proper value within ± 0.2 db a indi­

cated by th small triangle BOB'. 

MICROPHONE SENSITIVITY 

ADJUSTMENT 

The versatility of the sound-lev 1 
meter is increased gr atly by the use of 

diff rent typ of mi r phon for differ­

ent application . The Rochelle-salt typ 

supplied with the ins rument is the best 

all-round microphone for g n ral us ; 

but dynamic types ar useful when lono­

cables are req uir d and conden er types 

are bett r when extended fr qu n y re­

sponse is required or v ry high sound 

levels are encountered. 

The attenuator in the new calibration 

circuit is calibrat d directly in t rm · of 
microphone sen itivity fr m ---49 to 

-61 db re 1 volt per µbar. This attenu­

ator is normally pre et in our laboratory 

to match the microphone supplied. The 

u ual setting i in the r gion of -58 db. 

7Arnold P. G. P tcrson, "The J\1: asuremcnt of Impact 
Noise," General Radio Exp rimenter, ol. 30, o. 9, Feb­
ruary, 1956. 

SY\'. R. Thur ton, "The Basis for Field becking S und 
I ter Calibration," General Radio Experimenter, Vol. 27. 

No. 6, • ovember, 1952. 

Figure 5. Showing the magnifying action of the 
calibration check circuit. 
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To use a microphone with a -55 db 

en itivity, one merely sets the micro­

phone sensitivity adju tment (se FiO'ure 

6) to -55 and readju s the amplifier 

gain until the me er needle fall in th 

area A A' of FiO'ure 5 · the sound-level 

meter is then direct reading with that 

microphone. 

SIGNAL-TO-NOISE RA TIO AND 

DYNAMIC RANGE 

One of the operating characteristic 
of a sound-level meter which b omes 
importan wh n an analyzer9 is u d i 

the internal noise level with respect to 
the desired signal. This is particularly 

rue when the noi e b in analyzed ha 
a sloping spectrum. Thi iO'nal-to-noise 
ratio has been sub t ntially improved 

in the new instrument. The attenuator 
controlled by the pan 1 DECIBEL switch 

has been di tributed throughout the 
amplifier to keep all tubes op ra inrr at 

a high a ignal level as possible and 
hence to increa e the signal-to-noi 
ratio. The improvement in signal-to­

noise ratio nd, hence, in dynamic range 
is apparent from the figures in Tabl I I  

below. 
The signal-to-noise ratio is slightly 

better at all higher att nuator settings 

than those shown b low. The amplifiers 
will handle signal level 10 db abov full 

cale on the met r, o that one can say 
that the total dynamic range of the in-

9 s, for instanc , the General Radio TYPE 1550- ctave-
Banrl Analyzer and the TYPE 760-B Sound Analyzer. 

OCTOB ER, 1958 

strum nt for all attenuator settings 

abov 0 db i gr ater than 70 db in the 

octa band and of th order of 68 db 
over he frequency range of 20 to 10,000 

cps. 

FREQUENCY RESPONSE 

Five design improvem nt contribute 
to a better over-all frequ ncy-re ponse 

chara teri ic: 
A. The new microphone has a mooth­

er high-fr quency re pon e. Manufac­

turer's tolerances on the allo\; able vari­
ation in h response of he mi rophone 

hav been appr ci bly reduced. 
B. The frequ ncy r spouses of the 

rang att nuators have been improved 

and th se characteris ics are more 

closely ontrolled. 
C. Modifi ations in he amplifier de­

sign have r ult d in a greater band­
width. Figure 7 sho'i. the re ponse of 

h new amplifier over the frequency 

range of 10 cps to 50 k . 
D. New weigh ting n twor ks have been 

d igned to give A, B, and Cr pon es 
that conform more clo ely to the A A 
design c n er . Th improved frequency 

hara t ri ti of the new microphone 

ju ify thi effort. 
E. The n w indicating meter in the 

TYPE 1551-B ha no ob ervable fre­

quency error in the usable range. 

PERFORMANCE AT 

HIGH SOUND LEVELS 

The maximum attenua or s tting has 

TABLE II 

BAND-CPS 

Type 1 551-B 
Type 1551-A 

-

Improvement 

OCTAVE-BAND NOISE LEVELS DB BELOW FULL SCALE 

ATTENUATOR SETTING = 70 DB (C Weighting) 

20- 20- 75- 150- 300- 600- 1200- 2400-
10,000 75 150 300 600 1 00 2400 4800 

58 66 71 72 71 69.5 67 65 
37 56 56 55 52 49.5 46.5 44 

21 10 15 17 19 20 20.5 21 

4800-
10,000 

62 
40 

22 
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been increa ed from 130 to 140 db, mal -
ing he direc -reading range of the in­

strurnen t 24 to 150 db above the refer-
nce pr ssur lev 1 of .0002 µbar. The 

numerou factor that contribute to the 

improved signal-to-noise ratio also im­

prove the operation of the in rument 
in high ound fi Ids. Much attention has 
been given to the problem of keeping 

he microphonic ignals at a minimum 
in thi n w instrument. Microphonic 

due to vibration and airb rne sound are 
reduced by the u e of low-noise cable 
through ut the in trum nt, by improve­
ment in the shock and vibra ion mount­
ing of the amplifier compartment, and 
by the mounting of all tubes between 

oft rubber pads . 1\1 a urement 1nade 
in high sound field , however, should b 

carried out ' ith great care, and one 
hould x · r i th u ual precautionary 

measures to determine that mierophon­

ics are at a afe 1 v 1. 

STABILITY 

Increased s ability of the amplifier 

vvas an importan objective in the rede-
1gn of th ound-level meter. The 

chan ·e effecting h greatest part of 

he improved stabili y is the addition 
of a voltage-refer nee diod , which 
maintains con tant plat voltag n the 
first two amplifier stages ov r the full 

op rating range of the B+plate battery. 
Other contributing factors are increa · d 
negative feedback around th main am­

plifi r, made pos ible by an increa e in 
he gain of the econd amplifier tage, 

and conver ion of the output amplifier 
from a vacuum tube to a transistor con­
nect d a an mitter follower. 

Figure 7. Frequency response of amplifier in Type 
1551-B Sound-level Meter (weighting switch set 

at 20 kc). 

��ktl I bl� I Im a= 10 20 50 100 200 500 tooo 2000 5000 K\000 2Q.CXX> 50,000 
FREOUENCY IN CYCLES PER SECOND 

Figure 8. View of Sound-Level Meter with A-C Power 
Supply attached. 

A-C POWER SUPPLY 

Batt ri s are the normal power up­
ply of the ound-level meter, as listed 
in the specifications. A-C power i mor 
convenient for labora ory use, however 
and he TYPE 1262-B A-C Power 
Supply is availabl for such applications. 
This small power unit mounts dir ctly 
on the end of the TYPE 1551-B and 
c nnection are mad b tween th two 

by means of a 6-terminal conn tor 
when the supplv is so mounted. The 

upply can be operat d from either a 

105-125-volt, 50-60 ycl lin or a 210-
250-volt� 50-60-cycle line. Two w 11-
filt r d filament supplies and a plate 

upply are provid d. Stability of the 
amplifiers in the TYPE 15 1-B i uch 
tha normal line voltacre variation cau es 
negligibl hang in m ter reading. 

CARRYIN G CASE 

The shielded aluminum cabinet, fin­
i hed in darlr-gray crackle, i a rugged 
and durable carrying ca which affords 
adequate protection to the interior ele-
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ments. To make field use of the new 
meter as convenient as po ible, how­
ever, an ever-r ady type I ather arrying 
·a e is now available. Thi ca e, the 

TYPE 1551-P2, i illustrated on th cover, 
protects the sound-level meter in tran i , 
and provides a handy ·arrying handle. 
'!\Tith he long trap pla ed over the 

houldcr, he in tru1nen ·an asil be 
earried and can be operated without 
removal from the ca 

ACCESSORIES 

The full line of accessories for the 
A-mod l sound-lev l met r can b u d 

qually w 11 with the new model. Th se 
include acoustic calibra or, dynami and 

O CTOBER, 1958 

cond nser microphones, vibration picl -
up, and sp trum analyzer . The new 

ound-level meter u a differ nt type 
of plug-in onnector for th micro­
phone, and an adaptor i furni h d 
with each a ory m rument that 
require it. 

Mu h thought and ffort have gone 
into the design of the TYPE 1551-B 

Sound-Level Meter. A new look and 
improved performan hav resulted. 
M chanical design and handling a 
have been carefully con id red a well 
as elec rical and a ·ousti al performance. 
The 'I YPE 1551-B i a big t p forward 
in ound-1 v I-meter d ign. 

-E. E. GROSS 

SPECIFICATIONS 

Sound-Level Range: From 24 db to 150 db (re 
0.0002 microbar). 
Frequency Characteristics: Any one of four re­
'PO e characteri tics, A, B, C, and 20 kc, can 
b elect d by a panel switch. 

The A and B weighting positions approxi­
mate the r spouse of the ear to pure ton 
referred to a 40-db level and a 70-db level, 
resp tiv ly, at 1000 cp . 

The C weighting provides uniform response 
to all frequencie within th range of the micro­
phone. This characteristic is used for measuring 
h igh sound 1 vels, for measuring . ound-pressure 
levels , or wh nth in -trument is us-d with an 

nalyzer . 
Th 20 kc position allows the u e of the com­

pl te fr quen y r spouse of the sound-level 
m ter' amplifi r, whic h is fl.at from 20 c to 
20 kc, o that complete us can be made of 
wide-range mi crophones such as the General 
Radio TYPE 1551-Pl Condenser Microphon 

y t m .  
Microphone: Th mi rophone i a high-quality 
Rochell -salt- ry tal diaphragm type. Con­
denser and dynamic microphones ar available 
as accessori s. 
Sound-Level Indication; Th sound lev 1 i indi­
cated by th um of th r ding of the m t r 
and att nuat r witch. Th cl arly marked, 
open-scale meter cov r a span of 16 db with 
calibration from -6 to 10 db. The att nuator 
is calibrat d in 10-db s p fr m 30 t 1 0 db 
abov the standard reference 1 v 1. 

Output: An output of 1 volt aero 20,000 ohms 
(when the panel meter is at full seal ) i avail­
able at an output jack. The output can be u d 
to drive frequency analyzers, r cord rs, and 
oscillographs. 

Meter Damping :  The panel m ter is provided 
with wo differen t damping characteristic , 

elected by a switch. In the FAST po ·ition, the 
m ter ballistics agree with the current A A 
standard . In th LO po ition, th meter i 
heavily damp d and in.di ·ate , for easy read­
ing, the av rag 1 vcl of rapidly fluctuating 
s und . 

Calibration: Internal means are provid d for 
standardizing the ensi ivity of th cl trical 
circuit. in the ound-1 v 1 1n t r. Aft r stand­
ardization, the ac uracy of und-1 v l m as­
urements, a p cified in A A standard , is 
within ± 1 db for average machin ry noise. 
Th TYPE 1552-B ound-Lev 1 Calibrator is 
available for making p riodi a ou tic ·he k 
on th over-all calibration, including mi ro­
phone. 

Temperature and Humidity Effects: Readings are 
ind pend nt (wi hin 1 db) f t mp rature and 
humidity ov r normal rang s of room condi-

ion . 
Power Supply: Two 1 ;1-volt size D flashlight 
cell· (Rayovac 2LP or equival nt) and on 
67 ;1-vol Burges XX45 battery or quivalent 
are upplied. The TYPE 1262-B Pow r upply 
for a-c op ra ion is available. 

Tube Complement: Four Raytheon CK-512-AX 
and two Rayth on CK 641 tub one RCA 
2Nl05 tran�i tor. 

Accessories Supplied: Telephone plug. 
Cabinet: hield d aluminum cabin t, finish d in 
gray crackle, whi h serves as a conv nient and 
rugg d carrying case. A leath r carrying case 
i availabl , which p rmit operation of the 
in trum nt without removal from the case. 
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GENERAL RADIO EXPERIMENTER 10 

Dimensions: Sound-level meter only, (d pth) 
6Ys x (length) 934' x (width) 77.;i; in he, over­
all; with a.- power upply attached, 6Ys x 
12% x 77.;i; inch s. 

Type 

Net Weight: 7 p unds 10 oun �ith battcric ; 
9 pom1.ds, with a-c power �up ply; a-c power 

upply only, 2 pounds, owJ.ces; leath � r case, 
2 pounds. 

Code Word Price 
155 1-B Sound-Level Meter* • . . . . . . . . . . . . . . . . . . . . . . . . . .  

Set of Replacement Batteries . . . . . . . . . . . . . . . . . . •  

MIMI 
MIMICADBAT 

$395.00 
3.90 

70.00 
20.00 

1262-B 
1551-P2 

Power Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . M LY 
AL ' Leather Carrying Case ........................ . 

*1.iC"cn d un<l r patents of the Ameri ·an Telephone and Telegraph Company. 

A THREE-TERMINAL PRECISION CAPACITOR 
The normal construction of the TYPE 

722 Precision Capacitor is with the rotor 

grounded to the frame and panel. uch 
construction gives what i normally 

referred to as a two-terminal capa itor, 
with one terminal connected to the 

ground of the unit and, in turn, o the 

ground of the measuring circuit. 

In om measurino- circuit. it i nece -

sary or desirable to have bo h terminals 

of the variable capacitor at other than 

ground po ten ti al. This is he so-called 
three-terminal con tru ion, ground be­

ing th third t rminal. We have built a 

gr at many apacitor of this type on 

p cial order in the pa t, and in rec nt 

y ars the inter s in this typ of con-

ru tion ha be n in r a ing. The TYPE 

722- B, a three-terminal capa itor hav­

ing a 1050-µµf range, is now offer d a 

a to k it m. 
For apacitanc mca ur m nt thr e-

erminal tandards ha v rtain definite 
advantage the mo t obviou of which 

is he relative freedom from the prob­

lem of lead capacitance. In the three­

terminal cons ruction, the capacitance 

of 1 ads to ground doe not aff ec the 

direct capacitance between rotor and 

tator. The capacitance between leads 
can be eliminated by hi lding of at least 

on terminal and lead. Wh n this i 

done complete freedom from lead capac-

itance problems is insured. Theor ti­

cally only one terminal and lead need b 
shielded, but in certain in tances i may 
be advantag ou to hield the low 

t rminal a w 11 a the high terminal. 
For exampl , in a cir uit where th im­

pedance of both terminal to a-round i 

relatively high, electro tatic hielding to 

guard again t pickup will be ne e ary 

on both lea . For thi reason coaxial 
terminals (TYPE 874) are provid d for 

bo h rotor and stator connections in th 
TYPE 722-CB. 

A second equally important advan­

tage of a three-terminal capacitor is tha 

los e are defini ely lower than in a two­

terminal capacitor of similar constru -

tion. The lo e in th dielectri sup­
porting tr i ture, which in he two­

t rminal con truction are in parall l 
with the d ir d capacitan e, appear in 

th rminal-to-ground apa i anc in 
the three-terminal con truction. In the­

ory all the dielectric lo e can b pla ed 

in terminal ca paci tanc , but actually in 
typical cons ru tion there may be om 

residual frino-ing field b tween rotor and 

stator which pa s through solid diel c­

tric material. In he TYPE 722-CB the 

rotor insula ion is completely shield d 
and the stator in ula ion is sufficiently 

removed from the main field so that 

residual lo es from hi cause are ex-
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1 1  

Panel view of the Type 722- CB Precision Capacitor. 

tremely small .  In add it ion to the e 

extremely low losses from d i  1 tric 

u p ports, there may be o me losse at 

th e surfa ·e of th e capac i tor p lates and 

t here ar ven d tectable lo u 1  air, 

bo h of which d p nd o-reatl up n r la­

ti v hum i d i ty . 

I n  the two-termi nal con tru ction , the 

T Y PE 722 Prec i s ion apac i tor h a  a 

D0C0 product of 0 . 03 µµf, co rrespon l ing 

to a dissipation fac tor of 30 x 1 0-6 at 

1 000 µµ£ and 300 x 1 0-6 at 1 00 µµf . 

deally, such a c apac i tor i n  t h e  thre -

terminal construction should have loss 

at al l tt ing mal l  r than t h  lo a 

the 1 000-µµf sett i n o· i n  the two-termina l  

O C T OBER , 1 9 5 8 

on tructio M a urem nt h ow that 

there is actually a l i gh t t endenc for 

the d i  ipa ion fa or to n at l o w  

capac i tanc e settino· .  Th i ncreased lo se 

which r su l t  wh n he edg of h 

rot r and t a  r p lat are In close 

proximity are pr u ma b l  cau d b 
th loca l i zed h i gh vo l tag gra i nt 

at th r lai i v  ly h arp edges of t h  

plat s .  

Th m a u r  m e n t  o f  d i ss i pat ion f ac­

tors i n  the order of a f w ten of m icro­

rad i ans i fairly d i ffi u l t ,  and mo t ·on­

ven tional mea uring tec h n i que hav 

unc rtai n  t i of th am g n ral order 

of magn i tud . vVe bel ieve, h o wever t h a  

under favorable condi t ions o u r  m a u r  -

ment of di i pa ion fa tor, u ing a 

ub t itut ion tech n ique with th 1: PE 

7 1 6  Bridge, h a  an ab olute a ura · of 

th e  o rder of 1 0  m i c rorad ians. Al l o w i n g  

f o r  th i s un ertai n y o f  mea u r  m nt,  

th T Y  E 722- B i r a t  d h av i ng a 

d i i pat ion fa tor le th an 50 in i c ro­

rad ian at a l l  t ti ng In t h  l i n  ar 

capa · i tance ran(}' 
in e i n  the th ree-terminal construc­

tion,  th tator- -gr und apa i tan · i 

l i. m i n ated from th cal i b rated value1  

a low r m 1n 1 m u m  val ue of apa · 1-
ance re u l t  , and l i n ar cal ibrat ion 

l ower value i po · i b l  . Th u f u l  

ad i ng l i n  a r  r m  g of t h  T Y PE 

is fro m - o  µµf to 1 1 00 µµf. 

-I v N G .  EA TON 

SPECIFICATIONS 

Capacitance Range: Di rect read i n g  o n  d r u m  n.nd 
dial , 50 µµf to l l OO µµf. 

Accuracy: ± 1  µµf or ±0. 1 , w h i chev r i th 
great r. 
Correctio n Chart: A correction chart i supplied, 
gi v ing corrections at m ulti ple o f  1 00 µµf. The 
a curacy btained t hrough th u of this hurt 
i ± 0 . l o/c o r  ± 0 . 4  µµf, w h ichever i s  the greater, 
for d irect mea urement . For apa ita:nc d if­
ferences, th a cura y is  ±0. l o r  ±0. µµf, 
whichever is the greater .  

Worm Correctio n Calibration: A correction for th 
sl ight r i d ua l  ccentricity of t h e  w o r m  dri ve 

can b ' uppl icd at x ra h arg . Th accuracy 
after worm co1-rection i s  appl ied i. ± 0 . 1 o/c o r  
± 0 .  l µµf fo r tot:.tl capac i tance and ± 0 . 1 o r  
± 0 . 2  µµf for capacit anc diffC'rcncc . 
Dissipation Factor: L ss than 50 x I 0-6. 

Maximum Voltage: 1 000 vol ts p ak . 
Residual Inductance: Effe t i v  eri s i n du tan 
i ap proxi m ately 0 . 06 µh. 
Series Resistance: Approxiu1atel 0 . 02 ohm at 
I M .  

Tem perature Coefficient of Capacitance: A p pro xi­
mat l y  0 . 002 per degr e C ntigrad fo r m all 
tem peratur chan ge . .  
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� G E N E  A L  R A D I O  E X P E R I M E N T E R  

Accessori s S u pplied: Tv,-o TYP.E: 
0 1111('(; I r::- . 

Terminals: TY1•£ -4 on..xia1 Pan l IUl · o r�. 
Tu d d i t ion , a ja ·k-l op bind ing t is  pro v i ded 
a-; an i J ternn e gro u n d  r nn ction.  
M ou nti n g: apuci o r·  is  m u n  d on �\r\ al rn i­
H um pa11el fini!:-'h ·d i blu ·k •r·l ·k lP  l a<• uc1· an<l 

Type 

12 

n ·lo ·ed in a ·h ield d h t  l'd w< otl cabi c •  • A 
"" od n .·to ra.g (' 9..'l w i t h  carrying h an d l  i:i 
. ppl i  d .  

Dimen sions: P t  n l ,  inchPs ; d pt h , .Y 
inc 
Net Weig�t:  9 p m i u  · ,  1 0  oun · 's - 1 7  poun<l TI'i. h 
l'U l'r r jng C SC. 

od Word Price 
7 2 2-C B I Pre c i sion Ca pacitor . . . . . _ . _ _  . . • • • . • . • • • . . • . . . .  V .H.O l $205.00 

PATEN T  O F F I C E  S P O N S O R S  EX H I B  T 

J r inot h rol p l  y 

t i  n a1 d th pal ·n 
v lopm n of t h  

b r in 
in th 

th 
. � . p t 'Jlt 

· mpan 1 - to 

g th � 

h ld l!ll  

u i l d i n g ,  

l h r  up;l 

x h i l  i ci n g  ' i l l  l h 

n .ral adio 
h 

n1p ny. l i  play 

en­

t ran:-

r i t l l y i n v i t  E �  P E R I ­
"il f  !"!- � � TER r l l'. t o  vi .  i t  t h i.· • r d  h 
many h r i 1  er . t in " J i ,  p lay. · at t h is 

xh i b i . 

N R EM - T H E  N EW E N G L A N D  R A D I O  E l E C T R O N  CS M E ETI  G 

·w En ]au l 's a nu ] 

G ral 

t h  ir pr <l 
w l  i l  • o n.Lt n d  

J l 1 0' .  

ou w i ll u d i ,,. r t h 

h i  >ut · t n.ndi 10- m . t -

� n r 1 1  l u lio , in n 
1 5  I ,  "·il l  h n.v .. on di.-:p l y h n w i n.�tru­

m n t. t l  · t yon hLt v  r ad al u t  i n  l h  

p._ ,..; . f h \ ii;_ T PERTJf E�\ TER t. h i -
r a r .  \V l op y u wi ll  cl r  p i i: u s .  

a 
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