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ABOUT THIS ISSUE 
In the business of measurement, there are, broadly speaking, two kinds of 

advances: those that extend the accuracy or measuremen range beyond what 
was previously availab,le and those that give new speed or convenience to 
existing measurements. Both types ore represented in this issue. The l 561 
sound-level meter (page 3) puts a new order of accuracy and precision into 
acoustical measurements, exceeding the requirements of all USA and inter
national standards for both precision and general-purpose sound-level meters. 
Instruments to make life in the lob ea1sier are a high-poss /low-pass tunable 
filter (page 14) and a regulator that wil control an audio test signal to produce 
a constant sound or vibration level as frequency is swept. 

Two new items are directed to the attention of audiometer users: a GR 
earphone coupler (page 2]} similar to the NBS type 9-A and an audiometer 
ca ibration set (page 20) that i1ncludes sound-level meter, cailibrator, ond ear
phone coupler, all in one tidy carrying case. 

COVER-One of mony systems poS$ibilities using GR's new level regulator (second from top in relay 
rackl. Here the regulator is combined witn random-noise generator and recording wove analyzer 
to produce a narrow bond of con.stant-level white noise. 
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A PR1EC,ISIO 

SOUND-LEVEL 

METER 

Recognizing that it is unr ali tic to 
one sound-lev l m ter to be all 

hn.v for th 
model : .he 

al-pur-
r . v ri ty 

on in trum nt and 
he tr nd toward mor pr i 

m n in s m e r h work u Tge t d 
a ne d for a third meml er f th f· mily, 

ith ev n hi h rformancc. Thu 
th new TYP 
Le el l t r m 
acou i al lin p. 

he ne' · und-1 vel m ·t r meet th 
r quir m nt of h ta dard for 
preci ion sound-le el meter clop ed 
by th International ] Lectrot h i l 
Commi sion (IF l 7 1 65) and a 
proposed u not ye adop d, by th 
United tate of A nc tandards 
Institute ( T I). Th instrument 
also sati fie h r uircm nt of 
and IE tandard for general-purpo 

A I 1. -

r to th new in-
ion performanc i a 

microphone 
ant f th 

-P. ,3 s n 
f de ign improv men from im-

proved manufacturin t chniques and 
careful e ting. Ba king up the mi ro-

phone i an all- olid- tate in trument 
d through ut for precision work. 

Description 

Th cir uit in lu<le high-gai 
ran i. t r nmpiifi r wi h t enun.tor 

A- nd -v igh ing n twork' (plu 
fla.t re pon ) , an in ica ing m t r and 
an 1 n l cali ra ion 'Y t m. • low-
no1 field- ff t tran i h fir 

mplifi r t g p ov·d hi h 1 pu 
imp d nee and 1 w input 1 ois . Th 

ound
tob r-

Flguro 1 .  Precision sound.level meter, 
portable model. 
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periment r 

ross, Jr. 
R�dio 

of the 
IEEE roup o Audio 
a.nd Y.,lect.roucou. tic'. 

met r ·ir uit 
i s a dard in 
Ph n jack 

x rnul filt r 
\\'eigh .ing 

le tri al 
u e gc in t ina 

f th mi rophon an 
u 

Th om 111 w 
rtabl mod 1 (15'1) in 

adio I-lip-,.. il (Figu r 

0 

n 
·r 

rnal 
the 
th 
ble 

a 

re ay-1·ack mod 1 (15' 1-R). The ex
pect d applica i ns of t tw model 
lead to ome iff ren e in c o nnections 
and ac e ries, as in icated el w. 

Portable Model 

h por ble model i uippe with 
a 1 � -P7 Pr ci i n l\Iicrophon an a 
1 -f o inicr phon xt n ion cable. 
All th a.IL ontrol x-

ensiti ity r fer 
through opening 
i pplied i h r 
or by r hnrg nbl 
teries. The ry 
in tru 1ent f r 

r, or i 
l l1 OU ly. 

hour . 

will harg 
hn.r irw l 14 

Relay-Rack Model 

Th r lu -rack in trumen TY 
1 5  '1- (Fig ir 2) 1 'U pli d wi thou 

i 'r ph I e r 1n1 ro hon x 
·able; bo h are of cou · e, 

. 

Figure 2. Type 1 561- R (relay-rack version) preci$lo n so u n d-level meter. 
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separately. U 
adj u tment u.1·e 

de ·ign · n 

input. ampli 1 - r �tag 
all condition .. 

Th r l.., y-rn. ·k in l'Um n i.
pmv r 1 but re haro- , bl bat n 
b in tc 11 if Ir 

Uses 

Th f r h pi: Cl.'! n 
r l ' the n a lH mn 

of n l h d o-r .f u. . Ul'<L 'Y 
p cifi b pr Cl lOU-ffi a ur ITI ( 

April, 1968 

· n.ndar s. Thi · in· Tu men - i in fa ·t 
u ful in any appl i a.Li n in ' lvincr 

urr m n an r int rm_ tionaJ . an-

al 

rd-· for ,,ound-1 l n1ct r:-. In hi· 

nt. 

t, 

\- 1-

m. t r i 

low-uois . high-rrain 

In. '-rn ·k mo l l 
f r uch u a� . 

W.\. D 

S PECIFf CAT O NS 
Sound-Level Range rm , lB r 2 

Fr qu, ncy 
'harrlcteri ·lie 

ffilh 1560-Pi 
Jlft'cro plion 

and 10-fl c rbli' 

µ. /m2): 
With l!J6 -P 
J[icrophon 

awl 15 '0-1 4 
Pr amplifi r 

:n < L:{O dR 
27 i: iB 
2u to i;�o dB 

7 0 1:� 
* ::\Iin obt. inC'J with X10 preamp gain, max wilh X l. 
• llo\\ r c i · 11rnd fur a p ak-t.o-rm;; ratio f 
1-l cl . 'h n a !"in -w· ve :-ii).!;nii.l i;; ri.ppli �1l Lo 
the 15 ·o-P.+O, th rnng •an 1 .·I .nd d to 111 
ID. Tit sign:il-to-noi e ratio iR at I a.·t [ l 

for th I w r nlu s given abo e. 

Mic:rophone&: Th 

f m t r 
l - ) t 
110 dB 

b hin 

instnt-

0 

Magnetic-Field Effects; T n "\ 10-Hz 1- �r ted 
( 0 A/m) mn.gn tic fi ld · nd ori n '<l [ r max 
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the\;1Exp rimenter 

reading, th ri ck mo<l 1 'vill intli n b ut 
-12 dB, the port:.tbl mo<lel about 5:3 dB ( 
v.- i •hting). 

Accessories Supplied: Portabl n1 dels ·n ·l11<l' 
Pr •'i-]un :.'.li<'rnph11n 'Iypc 1-60- 7, ]0-ft 
mi<'ropbnn • eable anLi ither n · t, of <lr_ -
<:t ll ball •ri •s or two set..s < f r •dmrgea,blc b:it
teri • and Bu •ry Charger n e 156 -PGO_ 
Rack mo<lel inclu<l • p w r r<l and P� r 
fu 'CH. 
Accessories Available: 1 U52 "Pni v rs. I Fil r and 
15) -P-IO Pr'timplifi<>r (prrwcr suppli d b 
15()1); 15 'O-P5 or P7 Precision .\ h c ro ph011e ; 
n1icr phon · cxl en�ion' ·al le . 
Power Required: Tb r�tck-rnount 15CH-TI. <" 11-
tain c I ower S\ ppliC's for op •rating the instru
m n and for r cliar�ing; the 1 ,atteri 'S (not 
suppliL>tl) f,hat ran lw u d tt pow r th ins tru
m Jnt. This 111(1 lel t• r� t, from 10 12- r 
2 0 o 250 ' , 50 t..o 10 Hz, 2_5 \ • mt x_ 

The p rtal>lc I - '1 i uppliC' l with i her 3 
Burge :q • L.,). G dry-eeU ba t ri (()r equiv
i::dent) which gi ub�m i; h a ra. "'op ration, 
or wil h 2 l'tS of r C'harg abl nickd-c:tdmium 
baU riC'S ant he 15 iO-PdO n ery �b· rg ·r. 
'Thi unit ,,.-ill simuH�im: ou ·ly r chi rg two 
set of ba ttcricti (one c in th l 5 :i I , t,'fa• oth r 
in the charg r) fr m : pow r line of io- t 125 
or 210 o 250 V, 50 t 1 tiO Hz, 5 \Y. 

The niekcl-cutlmiu1n ba.tterie will provide 
• l ut :...o I of operation a.mi re ·harg in ab lUt 
15 h; dry-ceu�� about 15 h. 
Mounling: '1 h 1-(il-R ] in a r� k-m unt 

cabj oc h por Llb e m de] in a l' lip-Til ase; 
th char rcr iu un ulun inu 1 n  cas . 
Dimensions ( wi.d b -' heigh x pth): P rtable, 
10}4 x · X x 5}.{ in. (275 x tiO x 150 mm); 

rack, 10 x �1"2 x 15 in. (·I 5 x 1 x :3 5 mm); 
Bt ttcr - �har •er, 4�-::( x 3�.( x in. (110 x 9u x 
205 mn ). 

ee Weight: Por abl , 1-:! lb (2.5 kg); rack, 15 
11 (7.0 kg). 

Sh',pping Weig1llu ( st): Port h1 , 20 lb ( . ) kg); 
rn ·k, 2J lb ( 10.5 k ) . 

Catalog 
.Yumber Description 

1561 Precision Sovnd
level Meter 

Portable .Models, ind 
p1redsion microphone 
cmd l 0-ft co1ble 

Price 
in USA 

l 561-9700 with dry-eel� batteries $67 5 .00 

with 2 sets re.charge
able batteries and 
recharger 

1561-9701 for 115 vo.ll'ts 775.00 
11561-9702 for 230 vofh on reqve.st 

]561-9703 15611-R Precision 725 .. 00 
.Sound-Level Meter 
Rack Model (no bat-
tery or micropi'lone) 

1560-9605 1560-PS Micropho n� 80.00 
1560-9607 1 :S60-P7 Predsion 1145.0D 

Microph,one. S:;ild 
only with 1561-R 

1560-9673 1560-P731Extension 15.00 
Cable (25 ft) 

1560-9977 1560-P72B Extension 29.00 
Cable (100 ft) 

8410-3000 Replac:·emenit Dry 1.20 
Cell, 3 req · d 

8410-l 040 R,e<;hdrgeable B.af� 12.00 
tery, 2 req·dl 

SOUND-LEVEL METERS, GENERAL-PU,RPOSE 
PRECISION AND 

'I h w ·ound-lev l-met r 
1n g n ral s iu th u d ' a o
da ar th US t • tanrfard "fp cificall'on 

for GeneralrPur po ,ou,nrl L v l .. JI et rs 
( A 'I L-1: lU '1) '- i l Int rnational 

Electrotechnical vonimi , i n Publication 

179 Precision 1 ound Level JI eter ( 

, 79, 19 · 5). c h r ha.· b n � n 
in rea. i1 g call b r • pe ificati n-\Yriting 

nd c d -writing or m ' -
ureni n s in:. \Vii h pr i "'l n . oun.d

level me ers. •or tho ac u � on1ed o 

thinkin a- in er ms of ingle standard, 

hi n w 
may c us 
confu�ion 

th f. ·t l 
dard i 

10 0 

n ph<t i � on pr · 1. 1011 n ters 
· nfu io _ \Vh:.'1t ver 

i i · no 1ni igatc by 

g neral- urpo an-
igh t r ban h pre

fr.eq uenci , bel w 
·a.n ·larify he 

itua. ion compa.nng he 
per inen :ind ol ranc 

all w d b  tve p -·ifi · 10ns. 
Both p cify h . , me 

three w ]uh ing hara .r ]�ti �: A, B, 
a d C- The IEC ( i·eci ion) Publica ion 
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" \ f"g ur 1. C-weig hted re
s po n s;e tolerances a l lo w ed 
by general- purpo s e  and -10 

1--Cl SION CENTCR ATTE UATOA - lOLCRo\NCCS ALLO�cn tJY ' .... 19-t>•(g�,a...ERAL. PUR�OS.£) [roLEftA�C'ES J STAkO-RD INC�UO£O --TQL RA'.tC!"I ALLO.ili' 1 IY HC l1'9(! �c;,D���) 
\ \ 

\ precision sta ndards. -12 20 50 70 

r qmre 

lea. t on 

the 

in rurn nt include a 

Figur how.' 

·hr 

weight d re pon , al 

an nllow � I , th 

anc �
whil 

p rm1 
han 

In it i th 
hara ·t i-i tie ha u. un.11 

v,rhe h r a n1 
quahfi � a a. pr 

) • t an -

t ing, 
apply 

f h 

l v 1 

mi roph n 
d t rmine.· 

-1 'vel m t r 
r a er n-

100 200 500 700 IOOO 2000 000 5000 7000 10,000 20, 
f�ICOUENC Y 11'; H: 

ral-purpo m er. If th mi ophon 

r p n u. e · up rno t of th 1 ran e 
a,vailable in h g ... 1, ral-purpo e speci

ti c. lion b mL nuf ac ur r mu t h n 
h ld hi att, nuu or olera c much 

tirrht r than tho e au w d ven b r the 

pre<..:1 ·1011 ·p th m1cr -
phon r u. up h 
a 'aib.ble h n th in· nu-

toleran · n hi· 

i · ·a. i n 
qmr . r t 1 rnnc 
no gr a hetw en 
Jae 11 ep::i n r gr a.t r t,han 

B b tw n un r two :.. t..l nuut i· c. 
S th . 0 llld lC\' 1 Jiff r . 

1n t r s al . IE 

lin1it 
ndnrd 

rrors ar mu h 

-us d poi· ion 

179 (pr ·i ion) 
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F i g ure 2. Tolerances i m 
posed o n  o ve r-a l l  sou nd
l e v e l- m e te r p erfo r m a nce 
(for C weighting) by gen
eral- p u rpose and precision, 
s t and ards. These to&er anc:es 
i n c l ude al lowance s for at- -12 � -- OLERANCES PER Sl-4 1961 lGE \ RAL-PUF!POS ) STA OARD 

\ ten u a tors. 
TOLER�NCES PE IEC 179 (PAtcCl:>ION) STA DARO -14 20 50 70 100 200 !500 700 1000 2000 

al ±0_2 dB for m 
tio � : i ±0.� dB for 

readabili y, f r a t t. l f ± .-+ 
1 .4 ( O' n ral-pur s ) .' � 

indication 'hall ura 
B h �tandar . r qwr 

solu cou.�tical nJibration of t h  

±1. dB n 

FREQUENCY lN lh 

h . ·me 

s no 

pre l 10n-m 

de-

r. 

n1 
and int 

are purpo e 
f Uy he ·e 

ell wi hin 

5000 7000 tQDOO 20,000 
1S61�1 

n all thr 

. Th . th 

w1 I-Iz 
B fr m 12 Hz 

s 

rs 

l-
1-

al v.-a. n 
n1 n · f the 
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F·gure 3. Curves showing 
d',afa of Figure' 1 plus per
formance of GR precision 

microphone. 
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i 'ti ' hav 
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tri al h · r" ter
h 

-g, 1 
ha::s 

ffil 
f random u1 id 
h d how 

unng 
r pon 

lack h w th 
allm.v d in th 

ph n for 
m t  r Th 

dupl" a e hos 
th 

h 
r 

m 
mu h maintain d on 

n m1 ro

h 

the r p n 
phone than o g n r 1- H ld in 
purp e i --r phon . 

While bo h standards r wre ha 

rum n b 
,. 

importan 

wh n 
choo · a. 
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IT 

hav 

fac mu b 
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the [.IExperi menter 

• 

A VERSA ILE LEV 

FREQU E CY SOU D 

REGU A OR FOR 

A D VIBRAT 0 
SWEPT

TESTI G 

w p -fr q 
te t e 

imply vi e 1 
keep the ignal a a on 
a fr qu n y i varied. Wi h t.he , x p
tion of om ra h r xp n iv p ·ial
pu1·po e in trument no uch •on rol 
uni has been commer iall r available, 
and many p ople have le n for, ed 
build h ir wu, f n 'vi h only limit d 

SU S . 
The new TYPE 15 u om tic ev l 

Hegu a or i:s , uch a on rol uni , d -
signed f r u e in o d r ibr 

y m of th y hown in ig r 1 . 
Thi lude an o il la or or a 

our w p band-limite r 01 e 
power amplih r ... nd .ran du er and 
a control ran ucer. s he o illa or 
is swept, variatio s in �t-cha,mb r 
sound pre. sure du to the nonunifor
mi·ty of h loudspeak r re pan e are 
se , d by he n t rol micr ph ne and 
fed to he r rula or. Thi control i .,n 11 

th regulator ou pu Lev l 

ne ary t c rrect f r 
ti n a.rd thu 

oun 

Figure 1 .  A typical test setup using the 
le�el regulotor. A microphone in the ·test 
chomber s·erves as a contil'1ol transducer, 
s nsing variations i1n sou1nd pre·ssure and 
sending o control signal lo the re9ulator, 
which ad.justs lh output level to, carre·d 

for loudspeaker variations. 

OSCILl.A OR 

Th 
m.i r h n 
pickup. Th 

r m· y e a 

a high 
r gula

an an ad
the 

a frq1n 1 
ati f yiug neai·ly 

all vib · .i. ,r appli a ion all airborne 
und appli ·a i, n (in ·Iu ing hi h-

frcq lin.cr udi ) and mo t 
und nva,t r ound applic ion". The 
te t i n 1 can be a sin wav , a band 
of random noise or any signal ha\ ing 

1561! 
AUTOliA IC 

LEVEL 
REGVlATOq 

he ...,-IIz 100-kliz 

h output
lati le\ el in 

l 

\�ti' JX 
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in 

gr band on h m ter 
h gv 
and lea 

The •ontrol ra ( he rat a 

u, cl in a 

mn 
on both fr H 

111 
or l'an 
n · 1 ng L n 

a rn rr \Y fill 

Ill 
in 1- -10 

nd. Th 
p ra mg 

magni u l -
n r 1 lo p. 

iliz f r 

e n l and 

r r n harp 
loop. 

rmall. b 

p ra-
1 

from n1 r 
outpu 

Yin normal 
a rang 

rnplifi r . 

Applications 

11 
ra .10 
ur d an 
15 ·� i · a mu 
and n1 a urin 
dir · ly. Thi 
to t 

u m 

i 1 

hanicul im 

I 64 
SOU D A�D 

IBRATIO 
A ALYZER 

Yh r th 

b Ill [l ·
h 

n a -

1569 
AU 0 A IC 

LE EL RE(;ULATOR 

April 19,68 

i t,\· of r meriC'u, Au<lio 
and Eta K3.ppa Nu. 

.·ide frmn simplif 111 m a. ur -

in nt., t h ·  L llow · te ·t · to b 
nwd :. t a 01r· :. n t ul pt 1 \·el on 

cl vie ,· \\·i h lim.i . dynumie nu g '. 
For C'xample th output f a 1 ucl-
·peukcr or p w r ain1 lifi r h ld 

c n::tant whit the input or 
p " r i.· m a · ured. 

Th followin para .rr:., ph · e ·erib 
. · in 'Pi l o ho · h 

.. 11 1 di 
in rum nt . 

Transmission- Loss Tes ts 
In 

ir::ibl 
ran -mi:::-iou-lo · · 

In:. in a1n 
l de-

Airborn 

l!i O·P� 
MICROP�NE 

. ·id 

a ·  
O'\V n1 or p r-

mea ur m nt. The ·ign 1 

I 60-P5 
M CROPMOI',( 

151>1-R 
PRECi$ ON 

SOUND· LEI/ L 
METER 

1521·9 
GRAPHIC El/EL RECORDER 

I�·•• Figure 2. Bloc k  d i a gram of a system for p erfor m in g  transm.iss ion-loss tests, 

1 l 
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1 2  

th perime ter 

OSCIL ATOil 

15£.9 

AU 0¥ATIC 
LE\lt: 

REGULAT::: 

15 0- D� 

MICR('IPf-tOl\,j{ 

f�t>O-P.5· 
MICROP-iO�E 

I 61 R 
PRECISIO -----< SOU D-LE\IE� 

"'ETER 
!121-6 GR�PH C EVEL 

!'<ECORDER 

f igure 3. Block d i a gra m of a system for plotting: response of hear ing a i d s. 

1381 

RA DOM -MOISE 
GENERATOR 

1900 
WAVE 

ANALYZER 

1569 
AUTOMATIC 

LEVEL 
REGULATOR 

1521•8 
GRAPHIC LEVEL 

RECORDER 

F i gure 4. Block d·agram of a system for m ak ing swept random-v i bration le sls.  

in thi.· !'; up 1s n,· 1 fron1 th 
Swept Random-Vibration Tests 'I -PE 1:3 :.... � n om-�oi�e T nern.I r 

driving h TYPE 1.5f -.... \.. un<l u.n<l I-
1 ruti n Anal z r. 

Hearing-Aid Testing 

a t • rr \ 
\Vl i ·e i ois fr r the 

nalyzcr and TYPE 

..._\. up f r auromati all pl ti1 rr h 
fr c u ncy r .·p n:-; cf h _; rinrr �id.- i. 
hmvn in Figur :�. The tc�t .sicrn•tl i� � 

n wayefrom.th TYPI� 1:0+-BB a -
1� r 1 u n · ' Audi 

<' nt r 

P.3: \ ibra 
con Lan 

pr s.:nr c n roll d i1 
chamher1 and th utpu fr n r
phone is e upled to a. . und-l \' l met r 

Tr·ack:ing-Analyzer System 

hrou<Th a :-;tandard o ipl r. Th n ·-

l u 
ibr�1 i n 

from th 
filter thu 

1 v -1 nwt r dr i v � TYPE 
hi · L v I { c r r. 

100 H< 
OUTPUT 

1900 
WAVE 

.. AL�ZER 

CONTROL SIGf'IAL 
INPUT 

I' 69 
GEi E.RATOR D R IVE, AUTOYATIC 

o+O-U-T-PU�--<.,._�-1-0 LE EL 
REGU ATOR 

OOTPUT 

15�Q-P 
PICKUP 

'Stq' 

fi gure 5. Bl:odc d i a gr·am s howing use of the GR 1900 Wave Ana l y:r.er 
as a tr a ckin g fi lter to e l i m inate noise and d isl'ortion in a v·b,a tion 

te'&t seh1p •. 

rator i · f d 

roJ uced in a 
limi a d 

mat f 

t signal. The 
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P nLTE.R W TI< 
ADJUS1'ABL£ 

CUTQFF 
FREQUE CY 

Ah!PL FlER OUTP\IT 
o----<> IOmV TO J\I 

AVERAGE 
DE ECTOR 

CO ROL 
S GNAL 

AMPL1F ER 
CONTROL 
SIGN 
INPUT 

April 1968 

Figure 6. Block diagram of the automatic level regulator. 

GR L 0-. \Ve.\' . nal ·z r,1 u.· 111 i � 
trucking o , pr \·i .· th nc .-·::;.ary 

in -wuxc-. igna.l:. ud ra<'kinrr tilt r. Tl c 
set up it:> hown in Fi ...>. 

HOW IT WORKS 
ut n t tie J .. \·el Rrrr lal r 

nee pt.· � n ac .·iunal applied t 1 • DRIY}<} 
t rm i1u l · :. u l ·han e· th I v 1 
. i rrnal in ace or ] •1nc with 
·ignal appli to thP 

I P "I rmirn I. . Th 
h 1 fed to th 
m.all ·h., ng 

A system corresponding to lhal d.i1agrammed 
in Figure S. 

:-:i rrnal cau · : a htriT he. 11g in h 
utpu and h r ·ult i.· that ._ pot n

tial l \·cl nuiati on of .·ay 2.) IB in a 

·y._·te111 i · ff div lv <' mprc::-; · to a 

varia i n of l . . l an 1 l 
'I h bl ek diaara n, F.i.rr r 6, ,'h \' · 

a ,. ltau- - ·onlroll <l at .nuator and �tn 

an I lifi r iu th n1ain ;·ig1 al pa h. The 

' ' 

t nun.tor tve. field- ff · ran.·i,·tor . 

n s. The 
h FE 

. . 
i van 

fr 

Ill 

our es an<l col rol tran · 
over a wide rnnuc of fr JU 1 c1 � .  

- \\. . I� 
. A. 

• ,\. Pete . on, ". C'W \V \"e Anal.v1;er I Ia 3 an wi tlis, 
--dB Dynamic R nge," General Jiudio J?.r;perime1lt r, 

April 196"1. 

SPECIFICA I 0 NS 
RANGES 

Frequeno:;y Range: 2 Ilz to 100 kHz. 
Control Range: 50 dB. 

CompreHion Ratio: 25, (0.01 dB p r dB) .. 

DR IVE (INPUT) 

Voltage Requi.-ed (for n rma.J op rati a): 1 V. 
Impedance: 100 k�l. 
OUTPUT 

Voltage:· V max t 10 mV min. 

1 3 
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14 

the[;] Experime te 

Impedance: GOO 1. 
onne t d \ ·ith u 

ou put circui . 

Noise: Typically 
in 100-kHZ band. 

n · load impedun e can e 
fleeting linear op r tion of 

r bun ·5 dB 

Harmonic Distortion: < 1 / t tu! for < 1-V 
ou pu level. 

Automatic "Shut -Down": A loss of driv (input) 
voltag frorr signal source causes tne output 
vo] a c to drop o zero to pro ct quipment 
connected to outpu . 

CONTROL-SIGN AL INPUT 

Voltage: 5 m to 4 V required. 

Impedance: 25 ), ii. 

Power Required: 100 t 125 r 200 to 250 V 
(switch sele te L), - t 60 Hz1 4- V{_ 

Acceuorics Supplied: ower cord, spa.re fu.s a, 
bench- or rack-moun hardware. 
Acces·sories Available: }R 1; 0-1'4 Pr ampli
fi r (pow r f r pr amplifier a ailabJe at rear
pan l iopu · conn ctor); 1!30:1 Beat-Frequ ncy 
1 ud"o enerator, 1521 l;.raphic Level Record r · 

microphones and vibration pickup . 
Mounting: Rack-B n h abine _ 

Dimensions (width x height x depth): B nch 
mod 1, 19 x 3:V x 13 in. (1 5, x . 9 x 3;30 mm); 
ra<:k mod I, 1 x :�J,-:2 x 10Vi in. (·1 9 
. 275 m). 
Weisht: A ?ct, 13 lb (u kg); shipping, 30 lb 
( 1-:l: ·g). 

Control Rates and Corresponding Min Operating Frequencies: 

60 Hz 
Catalog 
1 rumber Des ription 

Price 
iri U A 

1569-9700 
1569-9701 

1 569 Automatic Level Regulator 
Bench Model $485.00 

485 . 00 Rack Model 

AU IVERSAL FILTER FOR 

tunable lo r-pa �/high-pa filter 
is a yer hand d vi e in a variety of 

labor t ry n.ppli ·a ti on . can for 

x·1n1pl , b u d L limit ban wid h in 
a niea tui1 g y ·t m in ord r to r d uc 

noi or other in rf ring i rnal , to 

r move one fr iuen y ornponen · of a 
sign al in order to measure ano her, to 

produce controlled and of noi e or to 

function as part f a ·p rum analyze; . 

• 

OW-FREQUENCY WORK 

The YPE 1 52 ni �er al F'ilt r, 
.rho e magm ud and phas 

culT ar how in 1igure 1, l · a 

tunubl l igh-pa ·/lo\\t-pa " fiJ - r wi h 
'Onie unu u.al Ieatur notn:bl in
·luding th ganged un ing of bo h filter 

to pro ide on t n fra tionn1 b· n -

wid h closely con rolled and w 11 de
fined filt r h ruct ri ti with xc 1-
1 nt magni u ... r ponse de ouplin , 
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and h 
era ion. 

op i n 

THE FILTERS 

x 
... 

•l 

i .100 

'1 ach fil r 
from 4: 

e p 

-10 

n 

D.Dl 

� ·llG f-,._;�;._+....._,�.,_..+-f 

--

·1'• 
D l DI 

f line or ba t ry 

ign 
a 

h r quen 
kHz in f r 

I 

her de ig 
c pl xity. 
de ign, it h 
ph d 
pro a.bl 

iffi ult t 
d 

h 

lil � D FA CUUICY 

•• 
,,.,, 

for a gi 
Though i 

h 

April "1968 

n d ree of fil r 
i, n effi i n 

tofor n ap-
of Lhi yp 

11 
t.l 

n 

f 

n -

figur·e 1. Basic ma•gnitud e 
(fop) and phase (bottom) 
curve for the 1 9 5 2  Univer-

sol Fi1lter. 

l 5 
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16 

11 
th �Exp rim nt r 

Figure 2. Bond-pass char
actedstics. far one-octave 
and 26% (the minlmum)1 

bandwidlhs . ;..mt llD flt£0UE�C Y 

·tuv ) , th 1111n um nd- t n 
Vgu1 .h w� a famil· 

" includi1 a n� rr \\" r, 

q 

ti1n •· 

r I· 

Tltimat ( r 
ra e i- f n 

t ·o par h 

ti ) a 
·h n 

of h 

lr Ul 
w 1 1  n ar u 

h b. h 

Ganging 

p 
th 
b 

h uld 

maximiun 
n bu h 
'·h v d -

t 

h 

r 
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q . wit  · h  i :::; 0 
G A  

' t h  
au t h  r ui  1 1 t. t u n · a . '  

na l-1 an l wi th l :_ nd-
pa · ·  r J fi l  P r  C ' i s  

l aari t h m i  

con.-lan t fr 
\Vh n h 
fr q 

n ·  rro\Y 

i · sh w n  i i  

f ,  l u ncy r h a ,. 
o ail  

rang 

Input/ Output Foci lity 

Th i n p u t  C ' ]r  · u i  i n  l u  l 
nn att n uat i n n t r  l · a. , 

· . ·ed pa,"1v fi l  r t 
C l  , U I e t h  
ran g  of th in 
lo d i ng he n i v  
m·ent i 
a p ·  n l wi t 

p rm i L· 

and 
t h  

u n ab l 

of l b  
:3 . T h  

n t  ovcrla.p 

d i a l · .  

• u p l i n rr 
\Y I L  aL a 

fr q u  n -

\,-i h · l ower c u  quency, 
.7 3:z. 

u u i m p  

the o u t p u  can 

lS 
01 e 

h a.nd 
o an y l ad 

Apri l ,  1 9 6 8  

!Figure 3. A fam i l y  o f  ban d 
,- e j ect cu rves from lhe 1 952 . 

i i  1 p  dan'' \ · i t h  · i a ff t.in l i n  ar p

ra t i on of l hC' < u t put c f re 1 i t . 
1 1 1  p u t  a 1 1 d  o u  put, t' u n ·tor.· are pr -

vid d n t he r a r  pt l lel L .  • w l l  t n t he 
fr n Ior con ,·e n i c n  · 111 :-; r ,  m. · i n  ·tal
la t i  l l t3 .  

Battery o r  ine O p eration 

'I ho lgh th ' i n s  r u n1C' 1 1 t  i n rrnally 

opera t ed from a 1 1 :)- r :-:50- \'  J i n e  1 
·an b bat t 1·y-op n d .  T l 1 i� fea u .r  

n ot ou ly perm i t.' o p  r� t i  n. wh I l iu 
powC'r i .  · u n a  ,-a i l: b le but i .  aL· par

i c: u l a rly u:-: f u l  i n  ::i pp li < ' ,  t i  n -· r q i i r i n g  
t 1 i...-; l a t i on frun1 h pm..- r 1 1 n  . 

Other Featu res 

'I h l o w  i n put l r m. i n aLs a r  n rma.l l y  
n 1  e d  d t o  t he eh as. ·i� l y m an · o f  a 

groun l l i 1 1 k .  I n  ... y · t en1 � i 1 , ta.Ha ion , 

- ) 
z 8 111-0RDER 

� "� 
g 8UTTER WO/fTH � · 10  
... 3 H 

r � 20 ... I __ __._ 
O d  0 6  2 0  ] 0 

! QS2 15. 
Figu r e  4 .  Fourth- o rd e r  Che ib ys h ev and 
4th- and St h - o ,r d e ,- Butter w o rt h  filter 
m ag n i t ude charac t e r i $ tics a,-0 1,11 n d  c utoff. 

1 7  
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1 8  

the��Experimenter 

F i g ure S a .  O sc i l logram s how i n g  r e s u lts of u i !-1 9 t h e  1 95 '2  to reco ver a 1 0 - k H z: m o d u l a ti n g  s i g n a l!  ( u p per 
w a v efoll'm )  from t h e  output  of a n  1 1 42- A Freq u •e n c y  M eter a n d  D i s cri m i n ator C l o w er tr a c e) , T h e  s i g n a l  
f e d  t o  t h e  1 1 42 i n c l u d ed a 50- k H z c arri er m o d u l a ted a t  1 0  k H z:  w i t h  a d evi1ation o f  9 k H z: . F i g u r e  S b .  
O s ci l logram s h ow i n g  effect o f  fi lter " n u lll "  r e s po n s e  to s e parate t w o  e q u a l - a m plitu d e  s i g n a l s  a t  '1 k H z:  
a n d  1 . 2 k H z . U pper trc:ic e s ho w s  1 - k H :z:  s i g n a' I  at 1 95 '2  o u t p u t ;  l o w er tr a c e  s how s. t h e  s u m  o f  t h e  two s i n e  

w a ves a s  a p p l i ed to t h e  fi ltel'. 

w her t h  ('h::t::->i · of t he fi l t er i. con

nected t o  h e  c ·  has�i� of o h er i t  . · tr  u

m n t s  i , i ,' deHi rah l t hax :-;i<Tna l 
c · mTe l li"  fol l mv w I I  defi nl'd pat hl'·L 

m v u l  of t h  grom d I i i  k c n nP.d . 
a · i rc u i  c· n .  · i .  ·t i n c,. of 1 h n  H m 
para l l e l  wi t h  µ F  hC'hn'<' l l  t h  l e  w 
�ignal pat h a n  t he cha�sis.  'Th i ,' 1m
pNln n l'c is  1 w n o  ugh t o  pr Yid l 

cah i 1 w t  ·hi ld i u  r w i t h  i t t l  d1a 1  gc i n  

h e fT  c · s f iut erual · ra ,. C< pa · iUu c 
b u t  h igh n o  igh t prP n' n t  low-fr __ 

q ucl l t '  rroun d  · ur T  n t s  i n  t h<> < ' hit8si:s .  

B · a u :-;e l m\·-p .. s:, high-pus:-:. fi lt ers a r  

ft n u.:-;0d t o  r m ,.<' h u m  a n ,  n 1:-; 
from ._· i gn a l · , t he .:h u l< l  n ot cou t ri h u ' 
a n y  t hC"m ·eh·ef' . Par i · u b 1· att n . 1 01 1  
has b <'11 gi ,·eu t n ai1 a m m o- n a. 
m i n i m u m  1 ,. 1 i n  t he 1 .32 . 

Applications 

'T he m a n y  applicat ion.� f r t hi ,. r-

s. t i l ti l t er fal l  m t o t hr 1 a:-;i c group:-; : 

l an d w i d t h l i mi t i n g  i n  � m a . · urin cr :-;, '.'

t e rn ,  t he g nera t ion f · n t rol l cl ban J .· 
f n i s  , a n d  . p C't r nn a n t  lJ . · i � .  

Tl fi l t  r can b combin d wit h 

h T YrE 1 1 42-A Fr quen y l\ I  t r aud 

i::-.cri minator, a pub - ·ount  d i :  · ri mi

n at r v•h :-; i t  put  i . ·  a t rai t f ' q ua l  

ur � "  u J . c . . Fig n r  .)a :-ih ''°� t h  ou t
pui fr 1 1 t h 1 1 .+ :2-A i 1 1  t h< l ower t ra 

t n <l t he out put  fr01n h fi l l.e r i n  t h  

u 1  pe r l r:.i.<'<' .  T h0 H :")2 f i l t er ha: bP ' 1 1  

u.  · l  d i n  i t �  low-pa:-;.· rn o<l ' t o  ren o v  t.he 

c ·arr i  r-r lat J r q u  t 1 ' "  T <' m p on n t: ,  

lc>aving t h  n u l a t i 1 rf' . · i rrn< I .  I •  i g u r  . ) h  

. · l ow� t h  · IT (' t of usi 1 w  l h  n u l l ' 

r "· p n. (' of t h P  fi l .c·r t ) . ·epara.h t "- o 
q ia1 n m p l i t u . ' i  nals a 1 k Hz a u  

1 . 2 k H z . 
' o r  t rollNl l and · f i10i .1e ar g i -

e ra t  d wh n 1 h f i l t  r i: dri \·en l <-
of ran d m n i .1e . 'l' h ' n w R 

1 :3 1 and o m  N me 

�encrat or:-i a re ide l for lhi  · pu rp ;� 
I n  nj u n c ti on w i t h .._ Y l tmet r r < 

s u n d -1 y l met r or vibration met r ,  

t hP H).)� f u n e  ion: a: a. -'l c t  rum 

an, lyz r .  T h  ban width i · �elect d 
with  h l cy on r I.· an t h  
c o  1 t r I :- a r , gm g d .  U Y  hn. l f-
oc- t a "· t hi rd-oct �n·c and ot h r b a n d

wi<l t h: w,; d i n  oun<l  a.ncl vibrali n 

work ar r ad' l  p · d u e  
\V . I . 1{ � � D E R  T 

• 
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A p r i l ,  1 9 6 6  

S P E C I F I C A T r O N S 
F R IE Q UEN CY R A N G E  I N P UT 

C u to f f  F req u e n cies : Adju 
in four r ng · . 

bl .+ Hz to 10 kHz r a i n :  0 or - 20 d l  , wifrh 
Y:ii n i 1 dll, of 2 - 13 a. 

c urac · 1 f 
±0.2 · 1 3 .  

l m ,peda n c e :  l 10 k .. ?. 
Pass-Ba n d  L i m  i f's  � Lnw-fr •quen y rP pon.· o d 
( approx .7 H z  wi h a. ·  i npu .oupl ii g )  i n  
LO \\. P '. ' und l l .  X J )  H.�J Ii 'T m 

C o u p l ' n g : • · r de, wit  · h. 
u toff frequ .n ey ( : d ll dl w n  

L :1l < > L! L . I  H z .  

le t d .  L w r 
f01· :l(' 'OU} l i n g  

I i i  h-f •qu •ncy r spc c u i form ±0.2 
t 1 :�oo - H z  in HI ' H  P1 ' '  and ll. )\ 
IlEJ E T mod � · . 
Contro ls : Log frec1 1 1cn cy-<l ial  c:i l i b rat ion ; accu
rac·y ±2 3 uf cut off fr � iu n ·  · ( t :3-d B 
r i 1 1  · ) . 

F I LT E R S  

L ,� P . . S, 
and B. , -r 1J 

M i n i m u m  Bandw idth : 2j � ( · pprox i octave ) 
in B.\ � I PA._, ' mud 
N u l l T uning : i n  

he frequency 
UJ p r o l w r 
diu.l. ) i ·s a 
i nfinit atwnua io 
5 z to 5 Hz. 

can 

G EN E R A L 

n 0 a n  

N o · s. e : < 100 µY in an ff ctive band width of 
5 k H z .  

.A c:ces s o ries. S u pp l i ed :  Power cord , 
hen h- or r ck-n1 un har ware .  

A c c e s so r i e s  Avai lab l e :  c argeabl • ba ri 
( wo rcq 1 ir d )  an 1 5 ' }0- P · l::btt ry harger. 
O i m en s · a n s  ( w i dth x lwight . ·  dE>J th : R nch,  
l .  . ·  : 7 ' x 15  i 1 1 .  ( l 3 x ! ) x ; m 1 n ) ;  r· . , 
1 x ; , l 2 x 1 l3 .{ 1 n .  ( i, - • • !) x :� m m  · 

charg r, - 1 4  . ·  ;p · x i n .  ( l lO x ! j x 2 5 mm ) .  

W e i g h t : • 
.,.et,  2 ' 2  l (l .5 kg ) ·  hippin , 2 - 1 

( 1 1 .5 kg ) .  

Pri e alalog 
1 - u rnb r De cription UL T A 

1 95 2 - 980 1 
1 952-98 1 1 

1 9 52 U n i vers a l  F i lt·er 
Bench Model  $ 9 5 0 . 0 0  

9' 5 0 . 0 '0  

8 4 1 0- 1 040 

1 560- 9660 
1 560-966 1 

Rock Mo d e l  
R e c h a r g ea b l e  B a lte .. r y (2 re q ' d )  

1 5 6 0 - P 6 0  B a  e r y  C h ar g er 
1 1 5 volts 

230 volts 

1 2 . 00 

9 5 . 0 0  
o n  r e q u e s ·I  

1 9  
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G E N E R A  R A D I O  C O M P A  V 
W E S T  C O N C O R D ,  M A S S A C H U S E T T S 0 1 7 8 1  

S LES AN D SERVICE 

A l b u q u e rq u e  

Boston 

*Ch icago 

Cleve l a n d  

B r i d ge port 

* D a l l a s  

Dayton 

De n v e r  

Det r o i t  

H o u ston 

H u n t s v i l l e  

I n d 1 a n a p o l i s  

*Los A n g e l e s  

o n t r e a l  

N e w  ave n 

N e w  Y o r k  

O r l a n d o  

Ottawa 

P h 1 l a d e l p h 1 a  

S a n Diego 

Sa n F r a ncisco 

Seatt le 

Syra c u se 

To r o n t o  

Te lephone 

50 5 2 55-06 1 1  

6 1 7  646-0 5 50 

3 1 2  9 9 2 -0800 

2 1 6  886-0 1 5 0 

2 0 3  3 7 7 - 0 1 6 5 

2 1  M E7 - 2 2 4 0  

5 1 3  4 3 4 - 69 7 9  

3 0 3  4 4 7 -9 2 2 5  

3 1 3  2 6 1 - 1 7 5 0 

7 1 3 6 2 2 - 7 0 0 7  

2 0 5  883-20 7 7  

3 1  7 6 3 6- 390 7 

2 1 3  46 - 6 20 1 

5 1 4 7 3 7 - 3 6 7 3  

2 0 3  3 7 7 . Q 1 6 5 

( Y) 2 2 964-2 7 2 2  

( J ) 2 0 1 9 4 3 - 3 1 40 

3 0 5  4 2 5- 4 6 7 1 

6 3 2 3 3 - 4 2 3 7  

2 1 5  64 6-8030 

7 1 4  2 3 2 - 2 7 2 7  

4 1 5  948-82 3 3  

2 06 G L 4 - 7 5 4 5  

3 1 5  4 54-9 3 2 3  

4 1 6  2 4 7 - 2 1 7 1  

* a s h i n  to n / B a l t i m ore 30 1 9 4 6 - 1 600 

· R e pa i r  se rvices a re v ii b l e at these offices. 

G E N E R A L  R A D I O  C O M P A N Y  ( O V E R S E A S )  

C H  8 0 3 4  Z Li r"l c h  3 4 ,  S w it;t; r l a n d  

G E N E R A L  R A D I O  G M B H 
DB M U n c h e n  S O ,  W e st G e r m a n y  

G E N E R A L  R A D I O  C O M PA N Y  ( U . :K . )  L I M I T E D  
B o u rn e  E n d  B u c k i n g h a m s h i re .  E n g l a n d  

R E P 1R E S E N TA T I V E S  I N  P R I N C I P A L  
O V E R S E A S  C O U N T R I E S 

<P 
... 
.. 

0 
:I 
.... ' 
0 
.. 
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D 
c: 

.,,, 
.. 
� -
CJ 
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0 "" 
... 
... 
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... 
c. 
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-
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0 
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·p .er .. c � Q 
a. 0 ·O 0 I'll '" :! a. � (II z .. .,, E � 0 a qi '" ... !!. 0 
... .. :I 0 ::a - '< -< :r 
a ' D z > er ... 0 < n 
CP .. .. 0 0 r - D 0 ;a ... '< ? ,,, 0 <P ., 

CD 0 :I � > D c: 
.. D :J .. )> 0 ::r :I t:t ft Ill 
... CL. D 0 (II 0 ;;;- ,.. .. ... )> 

() ... 0 c 'O IJ :x (') ::J ... Cll n ' - ·C 0 D 0 CL :::s (/I 
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