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•MANY SOUND MEASUREMENTSdo 
not requir the a ·curacy and v r atili y of 

a ·tandard ound-level meter, 1 and many 

others are economically feasible only with 

a low- o t meter. For th e applica ions, 

h TYPE 1555-A Sound-Survey 1\/Ie er, 

shown in Figure 1, ha been developed. It 

i similar in operating characteri tic t th 

standard sound-level meter and is cornpa
rable in accuracy, tability, and fr qu ncy 

re ·pon e o the commercially av ilable 

sound-level m ters of only on year ago. At the same time it is smaller, 

lighter in \Veight, ea ier o u e, and much lower in cost than s andard 
in:-3truments. 

'T'he Sound-Survey Meter has a wide rang of applications in nearly 

all field of sound measure-

ment. For example, it can 

be used for determining 

Lh noi ·e level from ma

chin ry, for preliminary 
urveys of environm0ntal 

IE. E. Gross, ''TYFE L};]l-_\ Sound
LCY<'I i\1 ctl•r," General R,1dfo Experi
mn1ler, XX\'f, 10, :\lnr<'h, 19:12. 

Figure 1. View of the Sound-Survey 
Meter, held in hand, with thumb in 

position to operate level control. 
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G E N E RA L  RA D I O  E X P E R I M E N TER 

n is 1 vel , _f r imp! a ti m a ure

ment , an l t achin0 and laboratory 
ai<l in education. 

Description 

The photograph of Figure 1 h ows 
that the instrument h as b n igned 

particularly for ease of use. It i haped 

to fit the hand but can al b t n a 
tabl or moun ted on a trip d .  The indi
caLing meter is large for a hand- iz 

in ·trument, so that it can be ea ily read. 

The controls and the meter !:tr all on the 

face of the in rum nt. ontrol are 

imple, a function switch a the left and 

a con inuou 1 vel con rol at the right, 

b th arranged for easy, finger- ip opera

tion . Total weight with batteri s is only 

1 pou nd , 14 ounc 
Al hough the instrum nt is mall 

enough to be arried in th c at r 
tr u r po ket, many u r will find it 

conv ni nt to have tl arrying a 

shown in Figur 2, whi h i.. vailahl as 

an ace sory. 
The Sound- urvey Meter i 

partially disas em bled in Figur 
h wn 
. Th 

Figure 2. Convenient carrying case is made of brown, 
blister-proof, top-grain cowhide and hos a shoulder 
strop. Space is provided for two spare flashlight cells 

and one spare plate battery. 
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entire unit is mounted in a impl , two

piece, aluminum ca e. Th microphone 
cartridge is visibl at the top, fastened 

o the case . The amplifi r ha i i in 
he middle, howing the four ub-minia

ture ubes, and thi cha i i readily 
removed from th as for ea in s rv-

1cing. The batterie are one iz -C 
fla hlight ell and on 3 -vo l t  h arinO'
aid B-battery. 

Circuit 

As hown by the simplified chemati 
of Figure 4, the instrumen con i ts f 

a mi rophon , a calibrated pot ntiom
eter, a f ur- tage a1nplifi r with weight

ing ne w rk , and an indicating meter. 
A voltage proportional to the curren in 
the m -er cir uit i retu rn d to the grid 
of the ·ond age as negative feedback, 
which m aintain th gain of the am pli
fier reasonably indep n ent of normal 

changes in battery voltage and aging 
of tub s. This abiliza ion mak s it 

pra tical in his implifi din irum nt to 
<lisp n e wiLh the u ual front-panel gain 
adju tment . An int rnal adju tment i 

provided, how v r, whicl can b u ed if 

tuh<:> r pla ement.. mak it n, . . ar. 

Components 

While l ow price wa an important ob
j ec ive in the design of thi in trument, 

high-quality ompon nt hav b n used 

through out. For ampl , th capac itors 
are h rme i ally- aled unit ; low-noi e, 
low-microphoni tub are u ed in the 

first i,wo stag ; th m t r i rugo-ed a -

curate, and comparati v ly larg ; th 
witch us d is a high-qualiL. miniat Lr 

one; and th po ten iomet r i of a t p 
well known for stability and long lif 

Level Control 

The ·alibrated pot ntiometer i · a n
tinuou 1 v 1 control, which is an inno-
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,-at.ion in ·01nm r ial n i e me er ·. IL 
penniL one, when in a uring noi e, to 

adj u t the level control o that th 

flu · Luating reading of Lh t r balan s 

ttbout h z ro-decib l mark on the 

m t r. 'h n h level ii:; given ir ctly 
by the etting of h att nua ing pot n-

iomcter, which ·ov rs the mo ·t oft n 

u' <l rang of fr m 50 10 decibel ·.2 

An add'tional 30-decibel ttenua ion is 

al o provided, and hi wi h the -10 to 

+6 decibel range f th met r make· the 

total ound-pre ure-level range of the 

in trumen from 40 to 136 decibel .2 

The con inuou level ·ontrol also p r
mi t the full 16-decibel dynamic range 

of th meter to be utilized. For xample, 

me n ise have a fairly teady ba ·k

ground level with occa ional bur ts to 

higher levels. The level ontrol can th n 
be t o that the background level i 

-10 decibel on the m ter, an l bur t 
noi e up to 16 decib 1 higher can be 

ob erved directly on the meter. Thi 
freedom of adjust1nent is not po ibl 

with the u ual 10-decibel tep c ntrol. 

Meter Characteristics 

Th negative feedback fr m th rr r 

circuit to th s cond tag provides a 

high-impedan e ourc for the rec ifier
typ meter. � h r ultant met r curr nt 

i very closely proportional to th avcr
a e value of the r · tifi d ·ignal,  over th 

full ·alibrat d r nge of he meter, ' i h 

litLle dependence on temp ratur an l 

individual re tifi r chara t ri ti ·s. The 

scale di tribution on the m ter is cor

r pondingly appreciably better han 

ti at obtained when a low-impedan 

source is used for driving the rectifi r. 

The metering y tern fails to meet the 

r qu ir men s of the two- ignal te t
3 

for r-m-s reading by only Yz decib l. An 

2re 0.0002 µbar. 
3American tandard for Sound-Level 1eters, Z24.3 
(1944), merican tandar ls Association. 
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io-ation inad l uring he d velop

instrument sh owed , how-
ver, hat this discrepancy i ·no imp r

tant for a simple ound- ur y Meter. 

I wa · ·h ·ked . perimentally that for 
alm all ound the difference in r acl

ing that could be ascribed to the r tifi r 

charact ri ic compared to that in stand

ard o m l-le l 1ne r wa les than on 
decib L 

T'he meter 1neet,i:; Lhe balli ·tic chant ·

teri ics pecified for und-level meter., 

which in lude a limit of one decibel on 

the over ·hoot. T'he speed of re pon e is 

only slightly faster han a met r, 4 o 

that tho e familiar with tl e behavior of 

that instrument will find this one very 
imilar. 

Frequency Response 

Typi<.:al ov r-all frequency r i:;pon' 

curves of the instrument ar hown in 
Fio-ure 5. The urv s show the relative 

m ter reading as a function of frequency 

for con tan free-field ound pres ure 

produced by a plane-wav ur e. The 

re pon ·e curve in lude the diffraction 

ffe t of the in trument, but not tho,'c 

of the observer. Re ults ar hm n f r 

two different angles of incidence and 

for the thr cliff rent weio·hting net

w rk . .  Tho. c who are familiar with the 

usual mi rophone ·hara· -cri 'ti · · will 

realize that thi. ov r-all respons i 
r markably go 1. 
4 . 8. A., ''Voluine 1'1<"asurements of Elcctri .. al ,'p cd1 
anrl Program Wav ,,;," 16.5 - 1942. 

Figure 3. View of Sound-Survey Meter portiolly 
d isassembled to show construction. 

• 
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The weighting characteristics are in
tended to approximate the relative re
sponse of the ear to pure tones at three 
different levels: the A network corre
sponding approximately to a 40-decibel 
level, the B network to a 70-decibel level, 
and the C network to a 100-decibel level. 
In this Sound-Survey Meter the minor 
differences at high frequencies have been 
ignored, and the weighting networks 
affect only the low-frequency response. 

Maintaining uniform response at high 
frequencies for the different networks 
makes the instrument more suitable for 
preliminary surveys for determining pos
sible hearing damage. It also makes it 
possible to estimate better the nature of 
the frequency spectrum being measured. 
For example, if a marked reduction in 
reading occurs when switching from the 

C to the B and from the B to the A net
works, then most of the energy is con
centrated at low frequencies. The extent 
of the reduction sometimes permits one 
to estimate the approximate frequency 
at which the energy is concentrated. In 
contrast, the usual weighting networks 
modify the high-frequency response as 
well, and this modification makes the 
estimate of the spectrum more uncer

tain. 

Comparative Measurements 

One important question that should 
be considered is: How does the noise
level reading as measured by the Sound
Survey Meter compare with that meas
ured on a sound-level meter? There are 

many factors that enter into the answer 

4 

to this qu stion. The most important 
are the frequency spectrum of the noise 
and the frequency respon e character
istic of the instrument being compared. 
When these two factor are known, a 
fairly good estimate of pos ible differ
ences can be made. This effect is impor
tant, not only when the Sound- urve 
Meter is compared with a sound-level 
meter; it also is important when com

paring two different types of sound-level 
meters that use different n1icrophones. 

For example, when the TYPE 759-P25 
Dynamic Microphon is used with the 
TYPE 1551-A Sound-Level Meter to 
measure a 30-cycle signal, the reading 
will be about 7 decibels lower than when 
the Rochelle-salt microphone furnished 
with the instrument is used. For thi 
frequency and the C network, the TYPE 
1555-A Sound-Survey Meter reading 
would tend to be near that obtained 
when the TYPE 759-P25 Dynamic Micro
phone is used on the TYPE 1551-A 
Sound-Level Meter. Differences of simi
lar magnitude can occur at the very high 
frequencies, while the differences will b 
appreciably le s in th range from 100 
to 2,000 cycle . That such differences are 
normal can be verified by checking the 
tolerances allowed in the A A pecifi
cation on sound-level meters. s 

Because of the limitations impo d b. 
small size and low cost, more variation 
can be expected in the low-frequency 
response for the different networl s in 

this simplified instrument than occur in 
the TYPE 155 1-A Sound-Lev l Meter. 

SSee footnote 3. 

Figure 4. Elementary schematic circuit diagram. 

50-/00db 
ATTENUATOR 

FIRST 
AMPLIFIER 

FINAL 
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RECTIFIER 
METER \ 
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On the whole, how ver, the diff ren 

betw en reading taken on he ound-
urvey Meter and a commercial ound

level m ter are not ignificantly crreater 

than the differences that can be expe ted 

betwe n ound-lev 1 meter of diff rent 

manufacture. 

Microphone 

The microphone u ed in the Sound

Surv Meter i a Ro helle- alt-cry tal 

diaphragm typ imilar i characteri tics 
to the on upplied a tandard wi h the 

TYPE 15-1-A Sound-L v 1 Meter. It 
op rat into a high imp dance which 

limit th variation of n itivi y ' ith 

t mp rature to about 0.03 db per degree 
F. Lik all Ro helle-salt devices, it is 

li1nited to a maximum safe operating 

t mperature of 46°C. or 115°F.; and the 
crystal i destroyed if kept above 55°C. 
or 131

°F. Long exposure o extreme of 

humidity hould also be avoided. 

Maintenance 

Routine maintenance h ck a1e ea ily 

mad . A battery check po ition i pro

vid d on the functi n witch. The pla e 

batt r r i a 30-volt hearing-aid B

battery which la t for about 100 hours 

at two hour per day, whil the :filament 

battery operat for 20 hour at two 

AP R IL, 1952 

hour p r da . The filam nt battery i 

a iz -C fla hlight cell available in many 

lo al or . The marl-ed di er pancy in 

life of th two bat rie rv t m ke 
1 . o tly any ov r ight in failing to 

turn off the in trum nt. The inexpen-

1 e, readily-obtain d fil ment battery 
runs down fir and ave the plate 

battery. 

When nece ary the over-all calibra

tion an be checked accurately with the 

TYPE 1552-A ound-Lev 1 Calibrator6 

as hown in Figure 6. 

Applications 

Th ound- u1T y JVIe r can b u d 

In many m a urem nt tha ha e 

hitherto b n made by th mor e p n

s1ve ound-1 vel meter. For example, 

many nm e urv , appliance noi 

te t , and frequen y r pon e t t can 

be made a i fa torily with thi new 

in trum nt. om of th e te t , how
ev r, must till b made with an ins ru

m t like th TYPE 1551-A ound-Level 

Meter. When the noi e must be analyzed 

or r corded, when a wide-frequency 

range ystem i nece ary, or when a 

pro uct-ac ep nee test requires the use 

of a tandard ound-1 vel meter, the 

6E. E. Gross, "An cous ic Calibrator for the Sound
Level Meter," General Radio Experimenter, XXIV, 7, 
December, 1949. 

Fig ure 5. Typical frequency-response curves. 
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G E N E R A L R A D I O E X P E R I M E NT E R  

TYPE 1551-A ound-Level Meter is 

recommended. In ddition, ome noise 

levels are beyond the range of mea ure
men t of the ound-Survey Meter. For 

example, quiet ele · ric clocks have a 

noi e level well b low 40 db, and the 
background level in a broadca t tudio 

i usually in the range from 20 to 30 db 
on the A-weighting network. But these 

low levels are exceptional, and the u ual 
noise lev ls to be measured are \vell 
within the operating range of the TYPE 

1555-A Sound-Survey Meter. 

In addition to these generally accepted 
application for a noise meter, the low 

cost of the Sound-Survey Meter makes 

it economically practical to use for many 
applications that were not so fea ible 
before. Some of these will be discussed 

briefly, and, because of its importance, 
the application of this meter for pre
liminary noise surveys with regard to 

deafness risk will also be considered. 

Deafness-Risk Surveys 

Much work is being done at present 

by industrial hygienists, otologists, psy
chologists, physicists, engineers, and 
others on the problem of hearing loss 

from long-period exposure to excessive 

6 

noise. 
7 

This work will lead to e sential 
information for judging when ear pro
tection is necessary. Some preliminary 

conclusions have been reached, but, be
cau e the problem is very complicated 

and adequate data are not available, the 
present conclusions are tentative and 
will be modified when a better under

standing of the problem develops. Some 
of the factors that make the problem 

difficult are (1) the large differences be

tween individuals in their susceptibility 

to damage by noise; (2) the normal loss 
in hearing with age; (3) the effects of 
some diseases on hearing; ( 4) the much 

higher level of noise that can be toler
ated without permanent damage for 
short exposures than for repeated long
time exposures; and (5) the higher levels 

that can be tolerated when the noise is 
dominated by low-frequency compo
nents rather than components in the 

higher audio-frequency range. 

7Karl D. Kryter, "The Effects of Noise on Man," Mono
graph Supplement 1, September, 1950, American Speech 
and Hearing Association. 
Leo L. Beranek, '' l oise Control in Office and Factory 
Spaces," Transactions Bulletin 18, 1950, Industrial Hy
giene Foundation, pp. 26-33. 
Proceedings of the Second An.nual National Noise Abate
ment yrnposium, October 5, 1951, Technology Center, 
Chicago 16, Illinois. 
Proceedings of the Course on the Acoustical Spectrum, 
February 5-8, 1952, chool of Public Health, University 
of l\Iichigan, Ann Arbor, Michigan. 

( Left) Figure 6. Sound-Survey Meter with Sound-Level Calibrator in position for over-all calibration check. 

(Right) Figure 7. Sound-Survey Meter being used to measure noise level produced by pneumatic rock drills. 
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Because of the importance of the 
problem, however, even the tentative 
conclusions availabl now are of value; 
and the Sound-Survey M ter i mo t 
helpful for preliminary surveys to deter
mine if operating per onnel need to wear 
ear defenders or if cff ort to r duce the 
noise level is j ustifi d. If the 1 vels ar 
sufficiently low, a check by the Sound
Survey Meter could be all that is needed. 
Otherwise, it can show whether or not 
detailed investigation using the TYPE 
1551-A Sound-Lev 1 Meter and the 

TYPE 1550-A Octave-Band r oise An
alyzer is neces ary. 

Sound Reproduction 

The audio engineer should find the 
Sound-Survey Meter very useful for cus
tom audio installations. Typical uses 
here are the following: adju ting the 
relative levels of the different peakers 
in a two or three-way speaker system; 
checking the dynamic range; etting the 
initial reference level for a compensated 
volume control; checking and adjusting 
low-frequency re ponse to avoid boom
iness. 

Speech Classes 

The deaf person is obviou ly unable 
to judge the relative loudness of his own 
speech and that of others. A vi ible indi
cation of level, such as that provided by 

the Sound-Survey Meter, can be a useful 
aid to the instructor of the handicapped 
in showing the student how to adjust 
this level. Training in adjusting the level 
of speaking is also needed when a hear
ing aid is fu·st used, because this aid up
sets the apparent balance of level be
tween the u er's voice and the back
ground noise or other voices. 

Even a person with normal hearing 
cannot correctly compare on a subjective 
basis his own voice level with that of 
others, because of the inher nt difference 

APRIL, 1952 

between Ii t ning to him elf and listen
ing to others. Th instructor in p ech 

and drama classes may find the ound-
urvey Meter u eful here for demon
trating t the tudent on an objective 

basis how his level compares with other 

voices, and it might be u d as an aid to 
develop the ability of the student to 
project hi voice to cover a reasonable 
audience without peech r inforcement. 

After experience has b en obtained 
with the instrument, it can be used as 
a guide at rehear als. It can help in de
termining whether or not a given per
£ orm r needs a close microphone pickup, 
or it may be useful in demonstrating to 

the performer and the director that such 

a pickup is necessary. 

Physics Laboratories 

While many college physics labora
tories have sound-level meters, large 
numbers of high-school physics labora
tories and even some of the smaller col
leges have not been able to afford one. 

Now the e can consider thi new, low
cost meter. It can replace or upplement 

Figure 8. Measuring the level of reprocluced sound 
in a theot.-e. 

· 
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son'le f he cla ical po' der or flame 

exp riment . For example, tanding 

v•·ay in room , the effe t of baffle or 

ob tructions, the a tenua ion of door 

and partitions, th comparative inten

sit>T f variou noi e sour · as w 1 1  as 

o ·her phenomena can be cl mon trated. 

\Vh n s ·hool have a eri u noi e 

problem, hi in trument n help in 
detennining how to correct i . Simpl 

sound urvcys will indicate quickly 
which cla srooms arc too noi y and likely 

to aff ct the efficien y of the t acher . 

Exp rience has indicated th t wh n the 

noi�c l v I e· d. 45 db on th A

weigh ino- network, th ·udents are 

likely o have difficulty in und r anding 

the tea h r. 

Architects 

The archi te · can use he ound- ur

vey l\1eter in the ·udy of ites for office 

8 

building homes and fa one The 

builder oft n con id r noi e in hi elec

·ion of a prop r plac to put a building, 

in the amc way hat he consider other 

environm nial fa or u h a prevail

ing vind�, mok , and chool 

Field Engineers 

The in t rument is o conv ru n - o 

carry that ale engin er of om prod

ucts h uld find it a useful ac e sory on 

their field trip . For example, he appli

cati n engineer for acou ical ma erial 

can determine with thi in -rument much 

about th na ure of an noi probl m. 

He can det rmine the I els involved, 

and, by using th weightino· ne works, 

he can al o learn some h.ing about the 

p ctrum, whi h i often a rucial factor 

in the problem. 

- ARNOLD PETER 0 T 

SPE CIFI C ATIONS 

Range: From 40 db to 136 db above th ta:ndard 
sound-pressure reference level of 0.0002 µbar. 
Frequency Characteristic: Thr e differ nt frequency 
characteri tics can be · le ed by the main 
control S\ ·it h. ( e Figure 5.) In the C and 
C +30db w ighting po ·iti us ubstantially 
equal re p n.-e to all frequ nci s between 40 and 
8000 cps is obtained. Thi characteri ·tic is 
ordinarily u · d for all level above 5 db. 

The B-,••eighti.ng p ition i u ed for levels 
be ween 55 �1Jld 5 db. t · r sp e follow the 
70 db c ntour e ·tabli hed a the standar of 
weighting for ound-level me r _The A-weight
ing po -ition is usuall. r us d for level. b tween 
40 and 55 db. Its resp n e f 11 v.-. approxi
matel the 40-db contour ·tabli h d for sormd
level meter weighting. In addition to providing 
mean for making th u ual '"'eighted level 
rnea urement, th e chara teri 'tics permit one 
to e tirnate, by comparative ni a urement with 
differ nt weighting chara ·teristic , the relative 
importm1ce of low-frequen y comp nents in 
the ,ound being n1ea ·ur cl. 
Microphone: The ry tal diaphragm-type micro
phone cartridg i. · m unted a the top of th 
in, trument . Te1nperature coefficient of sen i
tivity is about 0.03 db per degree 1. 
Meter and Attenuator: F r level below 100 db the 
noi, level is given hy the um. of the readings 
of h meter nnd attenuator. 

For level · abov 100 db the main control 
switch i et to "C +30db." Th n the noi ·e 
level is given by th ·um f the reading of the 
a tenuator and the m t r plu 30 db. 

The balli tic charact ris ic of the rectifier
type m ter . ·imul · t those of the human ear and 
agree with those for tandard ound-level 
meter .. 

Stability: The a.mplifie · and level indicator are 
tabilized by f edback. The change in gain with 

battery voltag s is thereby reduced to mod ra e 
value . 

The b havior of the in trw.nent i not notice
ably aff cted 1 y temperatur and humidity 
over the range· f r om condition normally 
enc untered. The maximum afe operating 
temperature i 115° F. Temperatures above 
130° F. will permanently damage the Ro helle
salt crystal in the mi rophone cartridge. 

Accuracy: The gai.11. of th amplifi r is et ini
tially so that the ensitivity of the in tru ment 
is correct at 1000 cp within ±1 db. The B and 
C frequenc characteri tic. are e entiall 
within the tol ran . all wed by the American 
Standard A so ·iation specification on ound
L v 1 Meter . The A frequency characteri i 
i . imilar to that required by the A A pe ifi
cation , bu it provides only the low-frequency 
roll- ff below 1000 cps. 
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When the B- and C- weighting networks are 
used, the reacting of this meter for most types 
of sounds does not differ from that of a meter 
meeting the ideal characteristics given in the 
ASA specification on sound-level meters by 
more than the standard ASA tolerances in
creased by I db. 

Batteries: One 172-volt size-C flashlight battery 
(Eveready 935 or equivalent) and one 30-volt 

Type 

APRIL, 195 2 

hearing-aid battery (Eveready 413E or equiva
lent) are supplied. 
Tubes: Two CK512AX and two CK533AX tubes 
are supplied. 
Case: Aluminum, finished in organic black, with 
standard U-20 tripod socket. Aluminum panel 
is finished in black crackle lacquer. 
Dimensions: 6 x 3� x 272 inches, over-all. 
Net Weight: 1 pound, 14 ounces, with batteries. 

Code Word Price 

1555-A 
1551-Pl I Sound-Survey Meter* ........................ . 

Carrying Case . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

MISER $ 125.00 
10.00 

*Licensed under patents of the American Telephone and Telegraph C'o. 

CRE DITS - The development of the 

Sound-Survey Meter was carried out 
under the direction of Dr. Arnold P. G. 

Peterson. Credit is also due to Henry C. 

Littlejohn for the mechanical design, to 

Robert J. Ruplenas for his assistance in 

the electrical development, and to Dr. 

Leo L. Beranek, Dr. Donald B. Sinclair, 

and Ervin E. Gross for their many help
ful suggestions. 

COAXIAL CONNECTORS FOR R G-5 8/U 
AND OTHER CABLES 

We have recently had several requests 
for a TYPE 874 Connector for use with 
RG-58/U and other cables of small di
ameter. Accordingly, we are making 

available the TYPE 874-C58 Cable Con-

nector and the TYPE 874-P58 Panel 

Connector for this purpose. A complete 
list of TYPE 874 Cable and Panel Con

nectors, with the coaxial cables for which 
they are suitable, is given on page 10. 

Type 

874-C 
874-P 
874-C8 
874-P8 
874-C58 
874-P58 

(Left) Cable Connector; (right) Panel Connector. 

Code Word 

Cable Connector ................................. . COAX CABLER 
Panel Connector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . COAXPEGGER 
Cable Connector .................................. . COAXCORDER 
Panel Connector .................................. . COAXPUTTER 
Cable Connector .................................. . COAX CALLER 
Panel Connector .................................. . COAXPANNER 

Price 

$2.0 0 
2.50 
2.00 
2.50 
2.00 
2.50 
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1 AP R I L ,  1 9 5 2  

A NO T E  ON T H E 
S I N G L E - ENDED P U S H - P U L L A M P L I F I ER 

Much i ntere t ha been shown i n  the 
arti le  on the pu h-pull  amp l ifier circui 
in the Oc tober, 1 95 1 ,  issue of the Experi

menter. Some of our correspondents have 
cit d arlier worl i n  which eries-con
nect d ou put tube have been u ed . 

i nce oth rs may also be i nterested, we 
reprodu e here their combined ref er
en es, all of whi h are . S .  atents. 

H olden 1 , 999,327 
G ubin 2 , 235,677 

mith 2 , 247 , 3 1 6  
Artzt 2 , 3 1 0,342 
Whi e 2,35 ,42 
Etter 2,423,93 1 
Rockwell 2 ,446,025 

todola 2 , 48 , 567 
Stachura 2 , 56 1 ,  -25 

A study of these patent appears to 
show that none of them have anti i pated 
the basic cir uit of Figure 1 of the 
October, 1 95 1 ,  Experimenter, wh ich is 
reproduced here. The essen ial element 
of this circui t  is the symmetrical drive 
of the series output tubes w i  hout the 
u e of a tran former. Each output tube 
i dri ven with a voltage from cath ode to 
grid so that the two tubes operate i n  the 

ame fashion.  Th usual attempts a 
driving he e . ries tubes without a 
tra:n former re u l t  i n  one being dri ven 
a a cathode follower, whi l  th o h r i 
driven as a traight ampli fier or in th e 
dri ve of one tube by som portion of th 
ou tput voltage. With eith r of th c . y -
terns the true pu h-pu l l  ymmetry of 
Figu re 1 is lost. 

Another point rai eel by s v ral of our 
correspondents concern the heater-to
ca hod voltage of th u pper ou put 
tube.  When the eries circuit i u s  d,  

his voltage is u ually o h igh that a 
separate heater winding mu be u ed 

for the upper ou put tub . Thi winding 
should then be conn ctecl t a d- p t n-

ial orre ponding to the averag pot n

tial of the upper cathode. S 01n ti.m , b -
cause of the lligh a-c voltages develop d ,  
this separat windjng mus b e  conn ct d 

directly to th cathode rath er than to a 
derived d-c poten ial . Then i t  i s  desirable 
to u se a shielded, twi ted pair for the 
connecti on from th tran f orrner to the 
h ater. When tubes like the Type 6AS7 
Twin Tri ode ar u cl in the output, 
how v r, t hi para e h eater wind i n rr is 
n ot u ually necessary. 

The onnection of one side of a sepa
rate heater winding to th cathode adds 
a capaci tan e a ross th e output loa l .  

The effect f hi capacitance is u uall  
i n signi ficant . For example, i t  can usuall  
be kept to l ess than 200 µµf ; and then 
for two Type 6L6 Pentode as outp u t  
tubes he frequency at wh ich the reac
tive current is equal to h load curr n t  
i s  500 kc.  T h i  fi crure applie for a 1 650-
ohm load and ,  if lower-i mpedance tube 

Fig ure 1 .  The basic s ingle-ended push-pull amplifier 
ci rcuit, showin g the series-connected output tubes 
supplying a common load and d r iven by a cathode-

INPUT 

follower phase inverter. 

\ 
PHASE INVERTER\ DRIVER 1 

l I 

OUTPUT STAGE 

LOAD 

... 
= = 

.... 
= 
= 
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G E N E RAL RA D I O  E X P E R I M E N T E R 

are used or i f  more care is  exercised in 

reducing the stray capacitance, the effect 

is even less important. 
Those who want addi tional inf orma

tion on the amplifier should find the 
paper on "A Single-Ended Push-Pull 

1 2  

Audio Amplifier" in  the January, 1 952, 

issue of the Proceedings of the I nstitute 

of Radio Engineers helpful . Reprints of 
this paper are available on request from 

the Editor of th General Radio Experi

menter. 

M I S C EL LA N Y 
E L E CT E D - Kipling Adams, M anager 

of our Chicago office, has been named 

Chai rman of the Board of the 1 952 

National Electronics Conference. Mr .  
Adams is  also Secretary of Region 
Five of the I nstitute of Radio Engi

neers. 
William M .  I hde, of our Chicago 

office, has been elected Secretary of the 

hicago Audio and Acoustic Group.  

R E C E N T  VI S I T O R S :  M r. E .  Garth

waite, Chief Engineer, M arconi Instru

ments Co.,  St. Albans, Herts. ,  England ;  

M r. J u rg Keller, M anager, eyff er and 
o . ,  our representatives for Switzerland ; 

Prof. Andrea Pinciroli, ational Elec

trotechnical Institute, Turin, Italy ; M r. 

Giuseppe Fidecaro, Physicist, Institute 

di Fisica, Universitaria Rowe, Italy ; 
Prof. E .  W. Kim bark, Ins ituto Tech-

nol6gico de Aeronautica, Sao Paulo, 

Brazil ; and Dr. Hideo Seki ,  Radio Regu

latory Administrative Office, Tokyo, 

Japan. 

P U B L I C AT I O N S  AVA I L A B L E  

The series of articles entitled "The 

Versatile Voltage Divider, " which ap
peared in  the Experimenter in 1 950, is  

now available i n  reprint form with some 
new material. These articles discuss the 

design, characteristics, and applications 

of variable three-terminal resistors, com
monly called "potentiometers. " 

Reprint are also available of "Ap

paratu for Noise Measurement" by 

Leo L. Beranek. This paper describes a 
sound-measuring system and discusses 

the various components. 

We shall be glad to send you a copy 

of either paper on request. 

THE G eneral Radio E PERIMENTER is rnailed w i t h o u t  charge each 

rnon th to engineers, scien tists, techn icians, and o thers in teres ted 

i n  com mu nica tion-freq uency meas uremen t a nd con trol problems. 

When sending requ es ts for s ubscrip tions and address- cha nge notices 

please s upply the following infor ma t ion : name, company address, type 

of b usines compa ny is engaged i n ,  a n d  t i t le or po i tion of indi vidu a l .  

G E N E R A L  R A D I O  C O M P A N Y  
2 7 5  M A S S A C H U S E T T S  A V E N U E  

C A M B R I D G E  3 9  M A S S A C H U S E T T S  
T E  L E  p H 0 N E : T R  owbrldge 6 - 4 4 0 0 

B R A N C H  E N G I N E E R I N G  O F F I C E S 
N E W  Y O R K  6 ,  N E W  Y O R K  

9 0  W E S T  S T R E E T  

T E L. - W O r l h  2 - 5 8 3 7 

L O S  A N G E L E S  3 8 .  C A L I F O R N I A  

1 0 0 0  N O R T H S E W A R D  S T R E E T 

T E L - H O i i y w o o d  9 · 6 2 0 1  

C H I C A G O  5 ,  I L L I N O I S 

9 2 0  S O U T H M I C H I G A N  A V E N U E 

T E L . - W A b a s h  2 - 3 8 2 0  
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