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A GRAPHIC LEVEL RECORDER WITH 
HIGH SENSITIVITY AND WIDE RANGES 

\.. raphi 1 Y l r · rtler ha n. wide 

an ty f u e in el ct ronic , ac u 

and th r bran h . f ply i ·al ci n <' 
nd cn�ine rin g _ It rPc·orcl.· n a 1 a­

rithmiC' i·w:il t h rm ma0"1iitu<le fan a· 
vol ag . rath r han th<' in ·tantan ou 

va lu and can plo th ou put of an a· 

cl Yic a. a function eith r of timr or of 

th r par am t r that can b mad ' 

ep ndent u ·h � · fr qu n ·>·· Th 

1-:...1-A ;raphi · L ,. 1 cc rder,* 

nd versatil •in tru n for 
r •·or n r m c· t k ha c n 

en.i i vity of one m.illi lt. I h· . 
ec n <l � ·icr 1.o m t th r quir m nt: 

o man· cliiI r n appli ation an l ha. � 
numl er f 1t 1.ancling l ·tri ·al m 

·hanical and. r r· tional f a.tur ;. 

In hi. recorckr, a high- ·pe l cry -
1 chani, rn of nov l <l ip;1 po. i i n an 

in 1 ut pot ntiom< t ·r and a n o pr -
due an ink tr c·e r r ·tihnE'ar pap r. 

etPr. for range: f 2 4 , an l 

ar availabl an can e int r­

C'hanrr d a il.· and qui kly. 

An a dditi nal f utur j� an a(· · or r 

li nPar p t nti m l r which ·on,· rL· 

he in, tr umcnt from a 1 Y l re or r t 

a genera 1-purpos cl 
ju table zer lev l 
. eal : n ·iti\-iLy. 

record r ·wi h d­
and 0. yo) full-

u. d tl 1' u h u th 

C'lc>etroniC' cirenitry whi ·h limi at � 
warm-up d lay and re<luc •," power ·on­
·umpt ion • ncl ov r-n.11 .·izC'. 

nlro] ar . jm1 1 < nd hav b en r -

lu · cl t a ll.lnmrnrn: mpu amp1 i t u i , 
writing p , and paper . p d. Th . 

ar • p· rat d into wo gr up·: input 
,'ignal and writin� ·p e<l on h 1 ft­
ha.nd ·ide f U1P l an 1 ; chart d ·iv n 
th right . 

'Th inp ut 

ean b 
an 1 , .. riting ·p ·on r L· 

lH' lC'f t of icrurc 1. A 
calihr t I input at­

t nua t r i u. o adjw;:.t th inp11t 
l ' I. Th input t rminal ean b u. rd 

wi t h th low t rrninal P1tlwr tiPd > the 

in.·tr lm nt cha .. i. or fioc ting f r de_ 
'I h \\Titincr p eel . witch . t. th maxi­
mum p <l of the p<>n t one f fonr 
,. lu ,' fr m J inch per . econd t o 2 
ineh pr c nl. "hich, on t1 - lh 
ra ng 'OITc. p ncl: t f  4 db p r e rid. 

-
A complctC'ly new d ign bw E'tl upon thf' :\lodf'I , 'L I 

R ord r or .'oun<l .\pp:initu� "o.:1; :->Paten! 2,5 1,1::1::1, 
now owned b. ; n r:1l Hndio 'ompnny. 

Figure 1 .  Panel view of the Graphic level R corder with 40--db potentiometer and 

CTP-505 Chart Paper installed. 
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An adju table damping control is also 

provided to allow s tting of th ov r­
shoot for step input . Thi control i 

normally set for a 1-db ov r hoo at th 

maximum wTiting p ed. A calibration 
control is al o provided for setting the 

gain of the recorder in conjun tion with 

an external ac r ference voltage, o that 
the recorder will plot ab olut level. 

Four chart spe d are available ' ith 
the motor uppli d with th in rument: 
2.5 in/min, 7.5 in/min, 25 in/min, and 

75 in/min. pe d cl ange ar easily 
made while the motor i running by 
mean of t\vo gear-shift le r shown at 
the right of Figure 1. An u ral po ition 

is al provided. Th hart p p-r an 
be driven either f n\·ard r ba ln ard or 
controll d manually. y the u of a 

different motor, which i a ily inter­
changeable (see he price tabl page 

12), the e ·p ed can be r duced by a 

fa tor of 60. hart paper i ea ily in­
stalled. Paper width i 5 inche and ha 

a 4-inch recording range. 

The r cord r plot rm voltage lev 1 
vs. tim for frequ nci s betw n 20 and 

200,000 ·ycles per second. Acee ories 

ar available to couple the chart driv 
to the dial of the TYPE 1304-B Beat­

Fr quency Audio Gen rator, h TYPE 
1554-A ound and Vibration Anal zer, 

or the T'YPE 760-B ound Analyzer to 

produce a plot of 1 vel v . frequency. 
Chart pap r ' ith frequen y cale is 

availabl for u with each of these in­

strument. 
When coupled to the Beat-Frequency 

Audio Genera or, the record r produces 
plots having a true logarithmi fre-

4 

quency scale and is ideal for plotting 
he frequency respon of analyzer , re­

cording systems network , filter , and 
equalizer , a well a of loud p akers, 

microphones, earphone , vibration pick­

ups, and other tran ducers. 

The combination of the recorder and 
either the TYPE 1554-A ound and Vi­

bration Analyzer
1 

or th TYPE 760-B 
Sound Analyzer make po ibl th 
au omatic analysis of ound pectra and 

complex ·waveform . Wh n the network 

or device under te t i excit d by th 
T PE 1390- Ran om Noi e G nerator 

a con inuou spectrum respon of that 

networl to whit noise can b plotted. 

The high writing peed a ailabl with 

the 0-db potentiom t r permits the 

recorder to be u d for the m a urement 

of rev rberation time a short as ap­
proximately 0.5 s cond. 

The wide range of pap r p ed f acili­
tates long-p riod udie of the noi e 
produced by traffic, office machinery, 

industrial pro e , and potential hear­

ing damage nvironments, as w 11 a 

the measur ment of short-duration tran­

sients. 

PRINCIPLES OF OPERATION 
The TYPE 1521-A Graphic Level 

Recorder utilizes a null- eeking ervo 
ystem, which position the pen on the 

chart paper. 
The block diagram of the servo loop 

is shown in Figure 2. Th input ignal 

is applied through the input attenuator 
to the logarithmic pot ntiom t r. The 
output of the potentiometer is amplified 
tTo bo described in a forthcoming is ue of the Experi­
'menter. 

I VOLT 
REFERENCE 

Figure 2. Block diagram of th e 
Graph ic Level Recorder. 

INPUT 

I 
I 
I 

RMS 
DETECTOR 

L __ 

+ 
GAIN 

ATTEN 
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and then rectified to produce a de volt­

age proportional to the rm level of the 

ac input voltage. This de voltage i 

compared with a 1-volt reference volt­
age, and their diff rence, v hich is he 

error si.gBal, is used ultimately to po i­

tion the drive coil. 

I nput Circuit and AC Ampl ifier 

The input attenuator has a 60-db range in 
10-db steps. It provides a constant 10,000-ohm 
input impedance, which can be increased, at 
corre ponding sacrifi in en�itivity, by the 
addition of a re i tor in eric · with the input. 
The s nsitivity will, how ver, till be great r 
than that usually en.count r d in re order f 
this type. The 10,000-ohm rcsistanc of the 
potentiometer i a compromi c b tw 0n the 
d ire for a high input impedance, the wire . ize 
requir d for the potentiomet r, and the loading 
effects of the ac amplifier. 

The ac amplifier consists of an emitt r­
follow r input, four stages of gain, and a phase­
inverter stage for driving the dete tor circuit. 
The high input impedance of the emitter fol­
lower minimizes its loading effect on h po­
tentiometer. The gain of the amplifier i� 
approximately 1000. It can b s t to exa tly 
1000 in t rm of an ext n1.al ac i·ef r n . volt­
age when it is desired to measure ab olute level. 
Since the input attenuator is calibrated, the 
reference voltage can have any value betw en 
1 mv and 10 volts. The gain of the amplifi.Pr 
is ·tabilized by a sufficient amount of inver e 
feedback to insure its stability f calibration. 
A regulated power supply i u ed to minimiz"' 
the effe ts of line-voltag variation . The 
dynamic range of the amplifier i 15 db, which 
allow faithful reproduction of input signal 
with a p ak-to-rms ratio of 5:1 - a feature 
of consid rable importance in the recording of 
noi e. 

Dete ctor 

Th det ctor has a quasi-rm re pon e,2 
which closely approximates true rms for om­
monly encountered waveform . Th output is 
within 0.25 db of true rms for sine waves, 
multiple sin waves, square waves, and noise. 

Since th output of the potentiometer is 
linear in db rath r than in volts, the change in 
input voltage to the det ctor i. ignificantly 
different for increasing and decrea.sing input 
signals. For example, a 10-db increase would 
1nomentarily produce 3.16 volts, a chang of 
2.16 volts from its normal 1-volt value, c m­
pared with 0.316 volt, or a change of -0.6 4 
volt, for a 10-db deer as . In ord r t main­
tain comparable step response in the two dire -
tions for th e vastly differing signals, diode 
limiters arc incorporated at the output of the 
detector. The level of limiting is set to produce 

2E. E. Gross "Improved Performance Plu a New Look 
for the Sound-Level lVfoter," General Radio Experimenter, 
Vol. 32, o. 17, October, 1958. 
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Figure 3. View of the magne tic structure and pe n 
motor. 

similar transient responses for increasing or 
deer asing lev ls. 

Pen Drive Circuit 

�he output of th d tcctor is ompared by 
mi ter follower. to a 1-volt de refrren e ob­

tainC'd from th0 l'C'gulatcd 1 -volt ·upply. An 
attenuator (gain switch) which changes the 
loop-gain a cording to the' potC'ntiometer used 
i lo ·at d imm din.tely after he emitter fol­
low rs. A vcl ·i y-f dhaC'k signal ( C' b low) 
i.· aL o inj t 'd at this point. The um of the 
error voltage and the veloC'ity fcedba k v ltage 
is then amplified by a pu 'h-pull de amplifi r, 
which i drift comp nsated by m an of n ga­
tivc feedback. Two power transistors are used 
to produc curr nt through the drive coil or 
servo motor. 

Th �ervo motor onsists of a c nter-tapped 
coil woUl d on a lightw igh lu it form, which 
i. p t:iitioned in th uniform magneti field 
produced by a larg Alnico permanent magnet. 
Th magnetic structure ::111.d coil are shown in 
Figur 3. The interaction b tween the current 
in the coil and the field from the permanent 
magnet result. in a fore to move the coil in 
a dir ·tion to r due th rror voltage. When 
the coil is corr ctly po�itioned, h rror volt­
ag and the curr nt in the coil become zero, 
and there i no further force on the coil. The 

oil will r main in thi p ition as 1 ng a the 
input voltag r main c n tant b cau e of th 
el trical restoring force produced on the coil 
for any slight movement about the correct 
null position. Full current flow through the 
coil for a displacement only a � 2 inch from 
th true null, re ulting in a high d gr of static 
accuracy. B aus th p n and potentiomet r 
wip r arm arc located directly n he coil truc­
ture, ther i no po sibility of backlash, or d ad 
zone, betwe n movements of the servo 1notor 
and corre p nding movement of the poten­
tiom t r and pen. Sine the servo motor has 
a straight-line movement, the resulting record­
ing i truly rectilinear. 

Velocity Fee dback 

A second winding on th drive coil tru ture 
generate a voltag pr p rtional to the coil 
velocity. Thi damping voltage is fed back 
around the driv coil through the de amplifier 
to reduce the time constant of the drive-coil 
circuit. As a re ·ult, an adequate degree of 
stabilizati0n can be obtain· d consi tent with 
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a reasonable bandwidth of the pen servo and 
the desired sta ic accuracy. lower writing 
spe ds ar ob aincd by incr 'asing the amount 
of dam ping volta.g . in the output from the 
detE'C'tor i limit d, an increase in damping 
voltage' results in a deer as in both th pen 

ervo bandwidth and the maximum writing 
peed (saturation velocity of the p n). The 

slowC'r writing peed po::;itions are useful for 
filtering out rapid variations in the level of the 
input ignal when it is dC'sired to obtain an 
avcrag ' value of th , ·e variations. 

Figure 4 shows a plot of the frequ n y r -

spon 'C of a public addr ss syst m installed in 
a large auditorium a recorded ' ith both maxi­
mum and minimum settings of th writing-

p d ontrol. Th band>\-idth of the p n servo 
is approximately 0-10 ps in th 20-in ·h per 

ond writing ·pe d position and de rca cs in 
approximately the same ratio M the writing 
. pe df-1 marked on the control. Because of the 
limitation in maximum vC'locity, the rvo 

6 

bandwidth is a fun tion of amplitude. The 
writing peed indicated on the control ar only 
approximate and represent a coil v lo ity ob­
tained when the de amplifier i · satw·ated. A 

uch, they h uld be used only as an indi ation 
of the upp r limit f th apabilities of th 
r cord r to follow chang s in th' l vel of the 
input signal. 

Logarith mic Potentiometers 

The potentiometers have hap d winding 
forms and are tapp d for the connection of 
padding resi ·tors to obtain an accurate loga­
rithmic function. Since the same siz wir i 
us d throughout the length of th potentiom­
'ter, a. high d gree of re elution is maintain d 
for all position · of th lider. The rated accura y 
of the potentiometers is 1 % full scale, but that 
of the 20-db and 40-db potentiometers i u u-
ally better than 0.5 of full scale. Life te ·t 
on these potentiom ter' have indi ·atcd that, 
with p riodi application of prop r lubricant a 

Figure 4. Records of th e f requency response of a publ ic address system, tak en w ith (top) maximum w riting 
speed and (below) minimum w riting speed . 
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+ 

INPUT + 

JUNE, 1 9 5 9  � 

DC 1-------.1_..i DRIVE _ f _ _Q 
AMP COIL � 

f 
� VELOCITY 

'-------------t FEEDBACK 
COIL 

I 
---1 

I F i g u re 5 .  B l o ck 
diag ram of th e 
recorder for de re-

cording . 

lif of m::my mil li ns of ycles ·an be exp t d. 
Th potenti meter ar po ition d on the 

mounting h lf by means of two pin·, whi h 
mate with corresponding hol s in the shelf. 
Input nn ctions to the potentiometer are 
made by mean of a shielded abl whi h plugs 
into the top of the potentiometer ca e. Pin·, 
located at the rear of the case, pr vent tho 
pot ntiomcter from being seated unless th 
gain witch i in th corr ct position. This 

witc h  an be operated through the pening in 
the front of the instrument. 

DC Recording 

The TYPE 1521-A Graphic Level R order 
can be converted into a de recorder with a 
1-kilohm input impedan ·e and an 0. -vol full­
scale ensitivity by u of the lin ar potentiom-

ter (TYPE 1521-P4). Fi gure 5 is a bl ock dia­
gram of the recorder servo loop for de re ording. 
The necessary circuit change are accom­
plished by means of th gain wit h and one 
plug. ince h ac amplifi r cannot be u ed for 
de re ording, th s nsitivity of he recorder is 
·on i derably reduced.  The input impedan i.� 

limited to 1 kilohm because of the oil ctor 
leakage current of the input transi tor . This 
imp dance can be in.crea d by a factor of 10 i f  
the effects o f  leakage curr n t  a r  incl uded in 
t he zero adjustm nt of the recorder. 

A zero adjustment is provided on the front 
of the linear potentiomet r to allow the opera­
tor to set the zero position to any point on the 
chart paper. The rvo b andwidth is not 
aff<' t d by the change to a de recorder. 

ACCESSORIES AVAILABLE 

( ee p1-jce list, page 12) 
Potentiom eters 

The 40-db potentiometer is supplied , and 
t he 20-db, 80-db, and linear pot ntiorn t rs arc 
available as acces orie . 

Motor s 

Acces ory motors (50-cycle and 60-cycle) are 
available for slow-speed c hart drive. Thes 
motor produce chart speeds of 2.5 to 75 
inches/hour, a reduction by a ·factor of 60 from 
the speeds available with the . tandard motors. 

Drive and Link Units 
The 1521-PlO Drive Unit is de ign d to 

couple the recorder to all external oscillators 

O.SV LINEAR I 
PO�- ---- _j 

r analyzer:-;. para.to link units are rcquir d 
on the various external in truments for coupling 
the drive unit to th instrument dial shaft. 
By means of a earn-op •rated clutch, th r<'­
cord r pap r po ition and the oscillator or an­
alyzer setting can b made complete ly inde­
p nd nt of one another. Limit stop switchc,· 
allow he operator to t the limit of trav 1 of 
the drive unit. A lip clutch also is provided 
to protect the o cillator or ana lyzer. 

Th r corder can b u ed for ti me-base m as­
urements without removal of the driv unit. 
To do thi , th drive unit clutch is d coupled, 
and the limit switchc ar sh rtcd out with a 
toggle witc h behind the panel . 

Link units are available for driving the dial · 
of th fol lowing G neral Radio instruments: 

YPE 1304-B Beat-Frequ ncy Audio G nera­
or, TYPE 760-B Sound Analyzer, and TYPE 

1554-A Sound and Vibration Analyzer. 

Charts 

Four types of chart paper ar avaibble: 
CTP-505 is supplied and i d igned for record­
ing lev 1 vs. tim or for de recording. 

CTP-501 is design d for u e with the T'YPE 
1304-B Beat-Frequency Audio Generator. 

CTP-516 i desi gned for u c with th TYPE 
760-B Sound Analyz r. 
CTP-554 is desig n d for use with the TYPE 
1554-A Sound and Vibra tion Analyzer. 

APPLICATIONS 

Level vs. Time 

'I'he TYPE 1521-A Graphic Level R -

corder an be used in conjunction with 
a TYPE 1551-B ound-L vel Met r to 
yield permanent records of sound lev 1 
as a function of time. Rapid changes i n  

the sound level can be filter d out when 

desirable, through the use of one of th 

slow writing speeds. 

Continuous recordings can be made 

for periods from 16 minutes to 8 hours 

with the standard motor or from 1 

www.americanradiohistory.com

www.americanradiohistory.com


� GENERAL RADIO EXPERIMENTER 

1390 

RANDOM 

NOISE 
GENERATOR 

1554-A 

SOUNDS 

VIBRATION 
ANALYSER i 

SWITC H 

POWER 

AMP 

8 

1 551-B 

SO UND 1521-A 

LEVEL RECORDER 

SPEAKER 
METER 

Figure 7. Block diagram of .system for reverberation-time measurement with narrow-band noise source. 

hours to 480 hours ·with the -P20 or 

-P2 Motors. The recorder can b ali­

bra ed to read in ab olute sound pr ssure 

level with the sound-level meter attenu­

ator switch in the CAL position. A 
typical plot of nois in a caf t ria with 

th r corder on both fa t and low writ­

ing speed position is shown in igure 6. 

A second application as a time-base 

recorder is in the measurement of re­

verberation time. Reverberation ime 

is defined as the time required for a 
sound level to d ay 60 db. In thi 

measurement a ound source in a room 

is abruptly shut off and the decay of the 

sound level i recorded. The 80-db 

potentiometer of ten is used for these 

measurement·, but, inc ba kground 

noise of en prevents rev rb ration re-

ording over ev n a 60-db rang , th 

40-db potentiometer may be equally 

useful. 

The nature of he sound source used 

for these measurPments may have some 

influence on th ac uracy of th r ults. 

The u of a fixed-frequency source can 

re ul in error in th m asurement 

owing to anding wav . et up in th 

room. These error can b av ided to 
some extent if th o cilla tor frequ ncy 

:is vari d slightly or warbl d. b tter 

olution i th u of a noise source and 

a narrow band filt r. Figure 7 shows a 

diagram of such a s  tup using the TYPE 
1390-A Random N ois Generator and 

the TYPE 1554-A Sound and Vibration 
Analyzer to feed a power amplifier and 
loudspeaker. The sound level is pi ked 

up by a TYPE 1551-B Sound-Level 

Meter and appli d to the recorder. A 
wider dynamic range can be obtained 

if a second analyz r :i used fallowing 
the ound-Level Met r. The ma.?imum 
writing sp ed and chart speed hould 

be u ed h n making reverberation 

mea ur m nt . R verberation time as 

small a 0.5 cond an be measured 
adequat ly with thi re ord r. A typical 
reverbera ion mea uremen mad 1n an 
auditorium is shffwn in Figure 8. 

Figure 6. Recording of noise level in a cafeteria with both fast and slow writing speeds and 40-db potentiometer • 
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Level vs. Frequency 

The recorder can b u ed to plot di­

r ctly frequency-response data f net­
works or system in conjunction ·with 

the TYPE 1304-B B at-Frequency Audio 

G nerator. A 'TYPE 1521-PlO Drive "Gnit 

20 

I 
1- -, "�-f__,__,__ 

O O z SECONDS 3 4 
I • • e • I e • I I I I e e I I e I I I I 

Figure 8. Record of sound decay in an auditorium. 
Reverberation time is 1.55 seconds. 

and TYPE 1'"'21-Pl1 Link Unit are re­

quired to couple he generator o the 

re order. ince the chan e in fr quen ·y 
of the generator with re pect to dial 

ro ation i logarithmic, chart-paper mo­

tion will corre pond to a logarithmic 

Figure 9. View of th e 
Graph ic Level Recorder 
coupled to drive th e 
Beat-Frequency Audio 
Generator for automatic 
recordings of ampl itude 

vs. frequency. 

JUNE, 1 9 5 9  � 
frequ ncy change. Char Paper CTP-501 

ha the logarithmi · frequency calibra­

tion printed alonrr the tim a -i ov r the 
thr d ade from 20 p to 20 k . The 

amplitude ontrol of the generator and 

the input attenuator of th re ·order can 

be u ed to obtain the d ired 0-db r fer­

en 1 vel. If th input to th network or 

sy tern under t t mu ·t b maintained 

at ome ·pecified value the 0-db refer­

en · level can then be adju t d by m an 

of the inp it att nuat rand "C L on­

trol on the re ord r provid tha the 

rninimu1n input ignal to the record r is 1 

millivolt or greater. The chart pap r and 

o cillator ·an be adj 1 t d to th de ired 

tarting frequency by di· ngag m n of 

th elut h on thcdriv unit.Figure9shows 

the rrenerator-re order cornbinati n. 

Thi combination is id al for m asur­

ing th frequ ncy re ponse of filters, 

att nuator , or oth r n tworks, as well 
as loudspeaker , microphones, or other 
tran du r , and complete acoustic sys­
tems. A typical re ponse of an adju t­

able notch filter i shown in Figur 10. 

The respon of a onden er microphone 
mounted in an ane hoic chamber i 
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• • • • • • • • • • • • • • • • tain a con tant sound pressure level or to 
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Figure 11. Recorded response, f or f requencies above 
600 cycles, of a condenser microph one in an anech oic 
ch amber. Plot includes th e ch aracteristics of th e 

source. 

shown in Figure 1 1. The respon e of th 
public address system in an auditorium 
is shmvn in Figure 4. 

The outpu voltage from the TYPE 
1304-B B at-Fr quency Audio Genera­
tor is sufficiently con tan with fre­
quency(± .25 db) for most appli ations. 
In th ·alibration of a microphone where 
the ound ource i a loudspeaker or 
' her th d vie under t t ha a vari­
able input impPdance with frequen y it 
may be desirable to U e a cond rI YPE 
1521-A Graphic Level Recorder to main-

vary the refer nee voltage to accoun 
for changes in the oscillator output volt­
age, as explained later. 

Frequency Analysis 

A frequency analysis of a sound spec­
trum or the output of an electrical d -
vice can be mad with the re order in 
conjunction with either the TYPE 760-B 

ound Analyzer or th TYPE 1554-� 
ound and Vibration Analyzer. Conn c­

tion b tw en th anal zer and he re­
corder i made by the appropriate link 
unit in the same manner as \ ith the 
audio gen rator. The chart paper for 
u. e with th analyz r (CTP-516) ha 
three calibrated Yz-d cade segments 
properly paced so a 2Yz-decade analysis 
can be made without stopping th r -
corder. The change in range can b 
accomplished during he blank portion 
of the dial. The TYPE 155 - Anal zer 
does not have a continuously rotatabl 
dial, and o the dial must be returned 
manually to the low end before the next 
range is plotted. However, th dial 
range are in 1-de ad interv 1 , o that 
only hree resetting ar required to 
cover the rang from 25 cp to 25,000 cp . 

Figure 10. Record of th e transmission ch aracteristic of an adjustable notch fllter f or f our different f re­
quency settings . 

. .---.--. . . . . . .  � . . . . . . . . . . . . . . . . . . • .. .  • ·• . . . . 
40 r-,:;��;;;;;� .... ���;;;::=:!�-:f:::P.,�:::i::::-.rt:="Tlif:rlTr'"'"4=::;:::i;�r:TI;�r:Y'!}:;:7T=-J;;l;;+;��r:;:::;:i-� 
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1 1  J UNE , 1 9 5 9  

Fig ure 1 2. Bl ock d ia­
g r am sh owing h ow 
two re cor der s can be 
use d to m aintain con­
stant sound pre ssure 
leve l for the me asure­
ment of mi cr oph on e 

POT 
r-:-::-::-:--:----..JA�R�M�-----<� POWER 

1 5 2 1 - A  A M P  
CONDENS E R  
M ICROP H O N E  

M I C ROPHONE 
U NDER TEST INPUT R EC O R D E R  A C NO.  I AMPLIFIER I N PU T  

S P E A K E R  

ch gr act eristics. 
4- B 

O S C I L L ATOR 

1 5 5 1 - P I L  

C O N D. M I C. S Y S T E M  

M I C ROPHO N E  
'-----1 P R E  A M P  

1 5 2 1 - A  
R E C OR D E R  

N 0 . 2 

1 5 5 1 - B 
t-------------� S O U  N D ---------' 

L E V E L  

Miscel l a n eous 

The TYPE 1 52 1 -A Graphi c  Level Re­

cord r an be u d to maintain con tant 
ound pressure levels in a chamber when 

th frequency response of microphones 
i m asur d. The blo k diagram in ig­

ure 1 2  hows he equi pment required for 
this op ration . The normal on ne tion 
between the arm of the potentiometer 
and th input to the ac amplifi r is 

op ned by removal of a j u mper on he 

r ar of th etched c ircuit.  The arm of 
the potentio meter is conne ted to the 

input of the power ampl i fier driving the 
loudspeaker, and th output of h con­
denser microphone pre-amplifi r is con­
nected i nto the ac amplifier in the re-

order. The recorder will  auto ma ically 

position the potentiorne er arm to main­
tain a constant outpu level from he 
condenser m i crophon e .  The ran ge over 
which hi corre tion can b m de is 

the same a that of the potentiometer 

in the recorder. As long as the record r 
i s  on cale, th ound pressure le el r ill  
be maintained con tant (assuming a fiat 

respo nse for the cond ns r microphone) . 
The regulating recorder will plot the re-

M E TE R  

R ECOR DE R # I - U S E D  TO M A INTA I N C O N STANT 
SOU ND P R ES S URE L E VEL 

R ECO R D E R # 2 - U S E D  TO P L OT R E S P O N S E  OF 
M I C RO P H O N E  U N DER T EST 

sponse of the loudspeaker sy m .  A 
s cond TYPE 1 52 1 -A Record r is n ces­

sary to plot the frequency of the m icro­
phone under test. 

Small variations in the output level 

of an oscillator used for frequen y re­

sponse measurements can be corre ted 
for by the u e of an external ref ren e 
which is a fun ction of the osci llator ou t­

put level and wh ich can b generated by 
an ex ernal det ctor. Thi can be ub­
stituted for the i nternal fixed refer nee 

b the remo al of a j umper on the back 

of th etched cir uit. 

Ack n owledg ments 

The design of the TYPE 1 5 2 1 -A Re­

corder resulted from the combined 
ffort of a number of people. Par icular 

credit should be given to J ames J. 
Faran, Martin Basch, P.  K. M Elroy, 

nd G eorge agl e. D. B. Sin lair and 

Arnold Peterson supplied numerous sug­
ges ions and followed the development 
wi.th consid rable in terest and enthu-

siasm. 
- M. C. HoLTJE 

M. J. FITZMORRIS 

SPECIFICA TIONS 
I nput Freq uen cy R ange: 20 cps to 200 kc, for 1 vel 
r cord ing ; s rvo ban dwidth, de to 10 cps. 

I n put R ange :  0 to 40 db for level re cording 
(20-db and 80-db potentiom t r� ar also avail­
a 1 ) ; 0-0.8 volt (at 1 000 ohms) full scale, for 

de recording with zero input position adj ust­
able ov r full scale. 

A ccu racy: Potentiometer balances within 0 . 5 %  
o f  full scale. 
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G E N E  A l  R A D I O  E X P E R I M 1E N T E R  

Ma x i m u m  S e n s itiv i ty :  1 n illi 
recor·ding ; 0. v 1 full ·al 
Maxi m u m  I n pu t  V o l ra g,e : 1 

1 2  

conn 
re-

A c c e ss ot•es A v a i l a b l e :  Pot ntiomC' f'l 1 cha.rt. , 
ink  A w-�p d rn tor , a11J link ur it . 
P ower S u pply:  1 05 o 1 25 ( r 2 0 25 ) v It , 

cycle , 35 \'i·at �- 50-c rcle mod ls nr avail­
a.bl � .  

P w r input r c ptacl ,·dlJ a · 

v.ir (TYPE P-35) r 3-wire ( "PE 
w c • r  · rd. Two- viP ·o rd i - · uppli d .  

Tra n s i<stor C o m p l e m e nt: A, 

(H i ht) 9 (wid h) 1 9 1�  x (d pt i )  
, o r-alt Availabl f r b b r 
owning. 

2-2N3 1 I 1 -2 l I ). Net Weight: 50 pound . 

Typ de Word Price 
1 52 1 -A R  
1 52 1 -A M  
1 52 1 -A R,Q l 
1 5 2 1 -A M O l 

R e l a y - R a c k  Mod e l, for 60-c y c l e  s u pp l y  . . . . • • . . . •  

Bench M odie l, for 60- c y c l e  lH! p p l y  . . . . • • . • • • • • . •  

R e l a y-R-ac M od e l ,  for SO- c y c l e  s u p p l y  . . . . • . . • . .  

Ben c h  M odel,  'for 50- c y c l e  s u p p l y  . . . . . . . . . • . • . .  

AGB::-."T 
A " T � R  

A G t:  
A.-T 

P O T E N TI O M E T E R S  F O R  O T H E R  R A N G E S  
5 2 1 -P I  
5 2 1 -P 3  

1 5 2 l -P4 

1 2.0-db P o t e n t i o meter . . . . • . . . . • • . . • . . . . • . . . • . . . 

80-dlb P ot-e nllo meter . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Un ar Potentioni eter, fot de record i n g  . . . . . . . . . .  , 

��������-

CTP-50 1 

C T P-5 1 6  

CTP-554 

11 52 1 -409 
J .5 2 1 -409-2 

CHA R T S  
C a l i brated 20 c p s.-20 , c, l ogarith m i c ,  i n  9 i n ches, 

repea ting e very l 2 i n c h e s  a' ong t i m e  a x iis; f-or 
u s.e w i th T y pe 1 304-B Beat-Frequ e n c y  Osc i ll. ator 

in ar ·t i m  base, 1 d i v i s i o n  = v�. i n c h ;  'for o c  or de 

I N K  (red) 
2-o u n c-e bottle . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . .  

1 6  o u n c e  bottle . . . . . . . . . . • . • . • . • • . .. . . . . . . • . . .  

* u jc t to qu tit kcoun . 

FACET 
FELO. 
FAL'XA 

LO . A RC H A RT 

LI ALCIIART 

1 :-; KAL 
I KE R 

M O T O R S  F O R  LOWE R C H A R T  S P E E D  
I 5 2 1 - P 20 
I :5'.2 1 -P22 

(60 c y c les) f or pa per sp1!eds of 2 . 5-7 5 I n c h es/ h o ur 
( 50 c y c l e s )  for pa per s p e e d s  of 2 . 5- 7 5  i nche.s./hour  

PA.:'TY 
l'E RTl, 

$995.00' 
99'5.00 
99'5-.00 
995.00 

$ 5 5.00 
1 5·5.00 

5 5 .100 

$2 . 30* 

2 . 30 *  

2 . 3 0 "'  

r.  

$0. 8 5  
3 .00"' 

$ 5 2 . SO 
5 2 . 50 

D R IVE A N D  Lll N K  U ITS. F O R  CO U P L I N G  T O  O S C I  LA T O R  A N D  A N A LY Z E R S  
l 5 2 1 - IP l 0 
1 52 1 -P ll l 

1 52 1 -P l 2 

Drive U 'n it o o 1pera e a l l  l i nk u n i ts . • . . . . . . . . . • . .  

L i n k  U n i  f or c o' u p l i n g  to Type 1 304- B ·or Type l 

Lin�5���f·o� ·c�-u.pij·n·� �� ·-r��� "i60.:1s ." ." :  : ,: : : : : : : : 

I • 

0 

p PIL $ 7 2 . 001 

PRIOR 8.00 
P U PPY 1 8 .00 

Co p a  y 

I 
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