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TNTRODUCTI ON 
This booklet i s  for you, if you want to know 

something about noise measurement hut lack 
the time, inclination, or background to read a 
text on acbu~tics. The few minutes you spend 
touring the following pages will give you an 
underst,anding of what a sound-level meter is 
and why and how i t  is used. Although the 
Prrmer i s  written around a specific sound-level 

meter, General Radio's compact, inexpensive 
Type 1565-A, most of the material included 
applies to the use of any sound-level meter 
meeting current American and International 
Stahdatds. 

If the Primer whets your appetite for acou5- 
tics, the literature listed on the inside back 
cover will provide you with a well-!lalanced 
diet. 





NOISE 
Almost every move we make produces noise. 

Moreover, a5 we invent machines to move for 
us, the situation gets worse, machines t~sual!y 
being even noisier thsn people. And, of course, 
as wc and our rnachincs multiply, noisc multi 
plies. You can almost hear the population 
explosion. 

But what man imposes, man disposes. He 
pollutes t h e  air and water, then invents filters 
to remove the pollutants, He makes noise, but 

i v o r k ~  to achieve freedom from noise. 
Unfortunately for those who like simple 

problems and simple solutions, one man's noise 
i s  another man's music. S o  we rnirsr have In- 
strurncnts to give us cold. objective indication5 
of sound level, just as we have speedometers 
to measure speed and sphygmomantsmeters to 
measure blood pressure and spelling abilitv. 
To measure the intensity of noise, wc use an 
instrument called a sound-level meter. 



THE SOUND-LEVEL METER 
Tlie sound-level meter is the basic instru- 

ment of noise measurement. I f  conlains a 
microphone to detect the sound being meas- 
ured and convert i t  into an electrical signal, an 
amplifier to boost that  signal to 3 level that  can 
activate a meter, and a meter to indicate r f ~e  
sound-pressure level. It also contains weighting 
networks, which are used to tell sornethinq 
about the trequency, or pitch, of the noise. 

The CR Type 1565-A Sound-Level Meter, 
shown at the left, is a sound-level meter in jh 
simplest and least expensive form. It is  small 
enough to be held and operated in one hand. 
I t  runs on a small flashlight battery. I t  i s  shaped 

Type 15hS-/I 
Sound-l.ovrl h l ~ s f ~ v  

to reduce the effect of sound reflections from 



the case. Most rrnportant i s  the fact that, de- 
spite i t s  small qize, i t  is  a t r u ~  sound-!eve! 
meter, which mcans that it does everything that 
the American and International Standards say a I 

general-purpose sound-level meter should do. I 

The 1565-A is a t~rst-rate sound-level meter, 
more than adequate for routine no is^ meas- 
urements, hut i t  is  not the last word in suclz 
instrumentation. The Type 1557-C, shown at  
the right, is better equipped to operate with 
accessori~z (recorders, analyrers, special-pur- 
pose microphones, etc), has a wrcler ~ound-levct 
range, a built-in calibration system, ant1 othcs 
features that may or may not be worth the 
extra two hundred dotlars or so, depending 
upon vour present and anticipated needs. 



THE DECIBEL 
Sound is basically just a rapid variation in 

atmospheric pressure, and a sound-level meter 
i s  an instrument thar measure5 sound prescure. 
The range of sound pressures we can hear is  
enormous. I f  we were to kalk about sound level 
in terms ot units of pressure (bars, mi!libars, 
rnicrobars, etc), we would find ourqelver. using 
an astronomical ranRe of numbers. So we 
squeeze t he  whole range of audible sound pres- 
sures into a scale based on jogarithms and 
ratios, and we w ~ n d  up with some numbers we 
can cope with. We also come up with the 

Drcrbrl~ rlo no! add 2nd qvhriacr thcj 1 4 m  r?ppI~* OT 
decibel (dB), a unit that is arbitrary and artifi- 

rrr.lnqpr (In 



cial, but as convenient as a TV dinner. Using 
decibels instead of ahsolute pressure units, we 
cover the sound pressure levels of all  the 
sounds we are ever likely to hear on a scale of 
0 to about 140. I f ,  instead, we insisted on using 
real units of pressure to cover the same range, 
we would have to operate on a scale of 10,OOO- 
000 to 7 ! 

A couple of thingq ought to be made clear 
about the decibel, right off the bat. First, he- 
cause of i ts logarithmic heritage, it. doesn't add 
and subtract the way apples or oranges do. 
If you take a 60-decibel nnise and add another 

GO-decibel noise to ir, vou get a 63-decibel 
noise. I f  you're strictly an apple-and-orange 
mathematician, you may take this on faith, 

Second, because the decibel describes a 
ratio, you must always assume some reference 
value when using the unit. The reference 
pressure usually understood is 0.0002 microbar. 

The exact relationship between decibels and 
sound pressure, if you really must know, is 
this: The sound prpssure level in decibels is 
20 times the logarithm of the ratio of the 
root-mean-square sound pressure In microbars 
to 0.0002. 



ABOUT THESE WEIGHTING NETWORKS 
I I Recause our  reasamr. for measurine noise 

+: 

usually involve people, we are ul tirnatelv more 
Y interested in t he  hurnar reaction to sound than  - -.,> 

a in sound as a physical phenomenon. Sound- 
;A - , ?  pressure levet;, (or instance. can8'{ be t ~ k ~ n  at 

->c, 
r face value as an indication of loudness, hecause 

the frequency lor pitch) of a sound has quite 

1. 
a hit to du wrth how loud r t  snunds. For tl-ris 
and other reasons i t  often helps tn know wme- 
th~ng ahout the frequency of the noise you're 
measuring. Thrr. i 5  w h ~ r e  weighting networks 

I C C  ~ i 3  *a= ., ' I J  , 
Foe, +,-. I&  -. , < .  > , a  C F - r Y  come in. They are ~ k e  r;ound-level meter's 

means of responclin~ more to some frequen- 
C ~ r r w r  \Ilncz rn: ho~v t h ~  A ,  E ,  dnrl  C W C I , ~ ~ J ~ I ~ ( :  n~twnrL . :  Cleq la wl th a prpiUdlrp somert,ing 
r i~r r r rm~natr  ~ ~ n r n r r  rn~~nrlc a t  drtfrrrarrt l r t~q~t~~nrrr~  



like that nf the human ear. The writers of tlie 
acoustical standards have established three 
weight in^ characteristics, irnaginativery desig- 
nated A, B, and C. The chief difference among 
them i s  that very low frequerlcres are discrimi- 
nated against quite severely by the A network, 
moderately by the 0 network, and hardly at all 
by the C network. Therefore, i f  the measured 
sound-level of a noise i s  much higher on C 
weighting than on A weighting, much of the 
noise is probably of low frequency. I f  you reat- 
ly want to know the frequency distribution of a 
noise (and most serious noise measurers do), 
you use a sound analyzer. But i f you're unable 
to justifv the expense of an analyzer, you can 
still find out something about the freqitency of 

a noir;e by shrewd use si the weighting net- 
works of a sound-level meter. 

Although certa~n weighting networks are 
recommended for specif~c kinds of rneasure- 
ments (for Instance, the A network for auto 
and [ruck notse rneasuremen!~), it's always a 
good idea to measure the noise on all three 
networks and to record the data.  (The scientific 
approach to sound measurement, as with any 
measurement, is to write down a0 conditions 
of measurement - weighting networks, date, 
t~rne, equipment ~ r i a l  numbers, descripticrn of 
Isackground noise, etc. Proper record-keeping 
will inevitably lead to an awesome data book, 
which makes a splendid appearance and whrch 
may well prow helpful.) 



HOW 

Parnr !he microphone in a dirpcrion p~rpendicular to the 
noise parh, keeping vour bodv out of the path. 
10 

TO USE THE SOUND-LEVEL METER 
Most sound-level meters are pretty easy to 

operate, but CR's 1565-A is child's play. There 
are just two controls. One (the one on the left) 
we'll call the weighting control, the other, the 
level control. 

To make a measurement, you simply point 
the microphone in a direction roughly perpen- 
dicular to the direction the noise is  coming 
from (keeping yourself out of the wav of the 
noise path), turn the weighting conttc~l to A, 
B, or C, turn the level control until the nieter 
reads on scale, and read the measured sound 
pressure level in decihels directly from the 
sum of level control setting and meter reading. 
For instance, i f  the level control is  set at 70 
and the meter reads 3-3, the sound pressure 
level IS 7 3  decibels. 



For each of the three weighting networks, 
there are two positions of the weighting con- 
trol, one for fast rnetpr response and one for 
slow. Set for fast response, the m r t e r  needle 
will try to follo~l level changes as they happen, 
and i t  may appear to have St. Virus' dance 
when yoir're tryrng to take a reading. Then yo11 
can switch over to the slow response to make 
the meter movement less jittery and  more 
readable, 

The sound-level meter runs on battery po\v- 
er, and i t  makes sense to check the battery 
each time you use the instrument, especially 
since it's so easy to do. You just switch the 
weighting control to the position marked BAT, 
a n d  see that the meter needle moves to the 
area on the scale marked BAT. If i t  doesn't, f 0  read ir~trnrl  p r ~ ~ i u r ~  IC'LTJ, ;u<t add rht> nutnb~rh  

you replace t h ~  battery. trvlrcarcd otr rhr: mv(er and t h t  1,:vc.l rtrnirnl. 

I1 



TAKING CARE OF THE SOUND-LEVEL METER 
The sound-level meter doesn't require any 

pampering. Just give i t  a good battery, don't 
clrop it, and there's no reason why it shouldn't 
aive yau years and years of service. There are 
no tubes to wear out, the instrument being 
ent~rely transistorized. 

You might like to reassure yourself every 
now and then that the sound-level meter i s  
telling you the truth. One way to do this is  to 
bring it to any General Radio office; an engi- 
neer there will be glad to calibrate it free of 
charge. If you'd rather do i t  yourself, we'll 

be happy to sell you the necessary calibrator. 
It's another $200 or so, but i f you have enough 
sound-level meters you want to keep accurately 
calibrated, you can figure the cost per caii- 
bration in pennies. 

The simplest way to check your sound-level 
meter is to make a measurement, when you 
first receive the instrument, of some sound that 
is not likely to change much from day to day 
and then to repeat the measurement periodi- 
cally to see if you get roughly the same answer. 



WHAT '00 DO WITH THE SOUND-LEVEL METER 
All right, ro you have a new sound-level probably fall< in one of t h ~  follawing four 

meter. You've already shown it off around the categories: 
neighborhood, you've measured the levels of (7, The noise IS  interfering with speech. 

' your children's voices, your doe's hark, the (2) The noise is a hazard to hearing. 
washine, machine, TV commercials, and the (2) The noise is iust plain annoying. 
traffic In front of your house. Now you're (4) The noise creates sales resistance to a 
ready for snme serious work back at the plant. product. 

Of course, chances are that you already There are other good reasons, such as 
know what jobs you have in mind for the enforcement of municipal noise codes, investi- 
sound-level meter, or else you wouldn't have gation of building sites by architects, trouhle- 
bought it in the first place. But you may know s'hnoting of machinery, etc, but these are 
only that there's a noise problem that yoir basically related to the four reasons given 
want to elirnrnate, that the first step is to take above. The tactics for detecting and reducing 
mea~urementS, and you're not really sure what speech interference, hearing damage, and an- 
comes next. noyance cover most of the techniques asso- 

Ynur reason frlr wanting to eliminate noise ciated with the sound-level meter. 
13 



SPEECH INTERFERENCE 
NoEw that interferes h ~ i t l ~  speech is  not only 

~~nnoying, hul clownrigh~ menacing it ~t ~n te r -  
leres with spoken n r  shouted ivarnings. Because 
souncl5 that h a v ~  about t he  same freqr~encies . 
as S P P F C ~  a r ~  the worst offenders, the A weight- 
rng n p ~ w o r k  giver; the h~sr  indicat~nn of the 
5fL)epch, inferference or "mssking" ~ h i l i t y  of 3 

sound. U s l n ~  the A weighting network and the 
curves ~t the right, you can easily tell how 
much noise vciu r a n  put rip wrth. For Inqtancp, 
s u p p c ) ~  v c l ~ t  want tn ralk In a normal vnire 
and  be fully understnod I ?  feet away. The 
curve laheled NORMAL VOICE crosses the 12- 
foot vcrtical line at 50 on the horizontal 
scale. That means that  a noise level of over 50 
rlR rlri  the A weight in^ s i a l ~  will p r o l ~ ~ ! > T ~  



in tcrfere with vour canv~rsa~ inn.  If you're 
wi l l ing to shout, you can put up with 68 dR DISTfiNCE - FT 
and stilt be heard at 1 2  feet. If the A-weighted z a 6 e 10 12 

noise level is  90 dB, you can see from the 
curves that your shouts wouldn't have much 

90 
of a chance even two feet away. (The curves " 
a5sume that  yoir face the listener, that  what 

;eo you say is not  familiar to him, and that there 
a re  no reflect in^: surface5 nearby.) 9 

4 70 Telephone conversation will be difficult if A 
the A-we~ghted sound level i s  above 70 dB and " 

80 impossible above 85 dB. Maximum levels have 
been recommended for private o.Ffices I30 to 
50 rlR), small conference rooms (less than 40 50 

dB), secretarial offices (60 to 65 dB), drafting 
rooms (55  to 65 dB), school rooms (less ifian c ~ r , ~ <  <t,r,,v,nh, how no,,, in l~r f r rer  w i l t ,  .pt~ken clr 
40 dB), and manv other locationq. qhoutprl cnnvrrhnlron 

15 



H€ARING DAMAGE 
Your hearing abiliry goes downhill once yau 

pass 20. Th~s normal, gradual slide, called pres- 
bycusis, shows up as a loss of sensitivity, 
especially a t  higher frequencies. Other possible 
causes of heating loss are disease, accident, 
and exposure to excessive noise. 

Susceptibility to hearing damage from noise 
varies widely among individuals, and i t  is  im- 
possible to state categorically that "so many dB 
causes hearing loss." Reaction also depends on 
the kind of noise and on how lnng one is 
exposed ta it. A sound level of over 85 dB on 

the A w~iphting network iustifies further analv- 
sis of the noise, An A-network reading of aver 
45 dB should be considered unsafe for daily 
exposure over a period of months and war- 
rants noise-reduction methods or ear protec- 
tion, I f  you're concerned with noise-induced 
hearing loss, we recommend writing for tire 
latest information on the subiect from the 
Research Center, Subcommittee on Noise of 
the Committee on Conservation ,of Hearing, 
American Academy of Ophthalmology and 
Oto!aryngology, 3819 Maple Avenue, Dallas, 
Texas 75219. 



ANNOYANCE 
A noise doesn't have to interfere with con- 

versation or he a health hazard to he annoying. 
The sound of a dripping faucet or of chalk 
squeaking against a blackboard or of the 
neighbor's son practicing on his clarinet can 
be thoroughly annoying, even i f  it looks innn- 
cent enough on a sound-level meter. The 
sound-level meter, after all, can give only an 
indication of level. 1t i s  absolutelv incapable ob: 
being annoyed. 

On the other hand, annoyance can be related 
to sound level, Almost any annoying noise i s  
more annoying if it gets louder. Therefore a 
reasonable approach to the problem of annoy- 
ance i s  lo try to reduce sound level of T ~ P  ~ O U O ~ - J F I V P I  rnPtPr 1% a h c n / u l ~ / y  F n c ~ p a h l ~  n! being 
the noise. ~ n n o v e d .  

17 



PRODUCT NOISE 
Manufacturers know that a housewife doesn't 

take kindly ta a washing machine whose noise 
clrowns out her  telephone conversations or to 
a vacuum cleaner that  sounds as  if i t  belonged 
nn a pad a t  Cape Kennedy. Noise reduction 
ha5 thus  hecome an important part of the 
design not only of household appliances but 
uf rnany cunsirmer products, from outboard 
motors to the automobiles in which an audible 
clock is a status symbol. 

Appliance makers have in many cases estah- 
lished their own noise codes, specifving maxi- 
mum levels on various weighting networks. 
Noise measurements made in the course ol  
product development often invoFve frequency 
analysis to trace annoying components to their 

1 B  sotlrce5. 



OTHER USES FOR THE SOUND-LEVEL METER 
Arch~tects, engineers, and acoustical consult- 

-4.- 
ants use sound-level meters In the planning of 
buildin~s, studios, schoolrooms, and other 
structures where .proper acousrical design is 
important. Teachers use sound level meters to 
demonstrate principles of elementary physics, 
Singers use them to evaluate t h e i ~  projection. 
Law-enforcement offirers use them to monitor 
traffic nnise on the highway. Engineers  us^ 

them in their efforts to produce quieter appli- 
ances, airports, engines, and a quieter life for 
us all. 



AFTER YOU'VE MEASURED THE NOISE 
You have been told, correctly, that measure- acousticat tile isn't a good way to seduce noise 

ment  is the first step in the solution of a noise - it often is. But this approach is  l ike shooting 
problem, and you have made vour measure- a person full of penicillin at the first sign o i  a 
rnents. The noise, meanwh~le, continues, ap- cold. The more prudent course i s  to analyze 
parent lv unintimidated hy your l-~u tging data the noise (either roughly with the sound-level 
book. But your day i s  near; you have the facts meter, as discussed on page 74, or in detart 
you need la act intelligently. with a sound analyzer), decide from this analy- 

An efiectwe noise-reducrion program re- sis whak to do about it, and check results by 
quires careful planning. The man who finds a further analysis. This procedure ensures that 
noise level too high and immediately says, you're reducing the noise at  the frequencies 
"We'll lust slap some acoustical tile here and you're most concerned with - usually, those 
Iicre; that ought to take care of it," will prob- frequencies that are about the same as speech 
ably be disappointed d t  the results. Not tha t  frccluencies, 



WHERE TO STRIKE 
To reduce noise you can attack it either at 

i ts source or somewhere along its path to the 
listener. Et's usually a good idea first to con- 
sider modifying the noise source by adding 
some extra lubricant, mounting the source 
differently, or perhaps even by changing the 
entire process. Look for ways to reduce vibra- 
$ion, You can usually reduce noise by one of 
the following approaches: 
(1) by reducing the energy that causes the A B G  

vibration, 
(2)  by changing the cotlpllng between the 

A notsy rnachin~,  wrfh ma<! of the sound enerRv at 
hrgher ~ T ~ ~ U P R F I Q C  

21 



energv and tile oblcct tk.lt acluallv racfiates 
the s o [ l n d ,  

13)  bv modifvinq the radiating object. 
Chan5inq t l ~ c  patli of the noise may hp as 

4lmple n 5  moving the nolse source ant1 the 
Il5tencr farthcr apart, or turninq the n o i ~ e  
zource around. Souncl-aI)sorbinq materlaf can 
help I (  i t  15 placed near the coutce and i f  the 
1istrnt-r 1 4  wme d~stance awav from the source. 
(Absorbing r n a t e r l a l  i s  of I~ t t l e  i i w  to a Ir<trncr 

-- c_"sm -ie \$tho 1s l u s t  a few feet nwnv from the norw 
I 

it BEFORE 94 35  96 SOU~CP.) 
4FTFR 89 QO 542 
PEDUCTION 5 If the nolse i s  C I~ IP~ IV  of h ~ g h  frequencv, a 

harrrer somewhere a l o n g  the path should 
The l l . i / ~ l p  ant/ . ~ h s n r h i n ~  m . l l ~ r ~ ~ I  reducr nnlqr- nor~cr-- 
.It,/\, 1,111 1IlP 11 bid f \  + ! r I l  I f l ~ h  

12 



help. Total enclosure of the noise source is 
even better, A complete, impervious enclosure 
is, in fact, one of the best ways of re$ucing 
noise level. Note that a n  endaswre of acoustr- 
cal tile is not impervious; sound can leak 
through. Massive, leakproof walls, perhaps 
with acoustical treatment on the insides, con- 
stitute the best all-around protection. 

Another way o i  reducing noise along its path 
FS to equip the lis~eners with ear plugs, cotton, 
or earmuffs. There are some obvious draw- 
backs - the interference with speech cornmu- 
nication, for one - but such accouterments 
can be quite effective. 

A B C  

T l ~ n  r i ~ / d  w , ~ l r ~ c I  enrlorure brine5 about a r ~ a l l y  rvnrrh- 
whilra reciucttn~> ar all Irequcncirr 

23 



ANALYZING NOISE 
The frequency characteristics of a noise, as 

mentioned earl~er, have a lot to do with how 
loud it sounds and with the proper corrective 
measures. You can tell something about fre- 
quency with the sound-level meter alone. In 
the drawings shown,the original machine noise 
w a s  measured as 94, 95, and 96 dB on the A, 
0, ancl C weighting networks, respectivefy, The 
closeness of the three read~ngs to one another 
rnd~cates that most of the sound energy is  at 
higher frequencies, where the responses of 

A B C  
BEFORE 94 95  96 the three networks are about equal. I f  the 

A-weighted reading had been much lower 
REDUCTION 30 2 3 I B  than the others, that would have bcen an indi- 

cation that much of the sound energy was 
Ckr  oi r,tlrr.~trnn rimurltc tntrnrlucr~ /(~rfh*: rtv/ur~toq 
PF;ICCIJ/~I' 31 IOIZ F.T f t r t l ~ l l ~ n ~ l t ~ c  Inw-frequency and thus d~scrirn~nated against 

24 by the A weighting network. 



A w ~ ~ n d - l e v e l  meter, however, I< no substi- 
tute for an analvrel when you redly want  to 
know the f reqrr~ncy distribution ot a noise. 
There are manv k~nds of analyzers. Some 
"tune in'' the noise in octave freqtrensy bands 
(an octave is 3 2-to-7 range of frequencies, 
like 707 to 1414 cycles per seconcll, others 
cover one-third or one-tenth octaves, and <!ill 
others have bandwidrhs measured rn cycles 
rather than ratros. Some analyzers are specrally 
designed to measure impact noise, some for 
vrbration mearurements. Some require a sot~nd- 
level meter, some have rt built in. 

If your problems point to analvsir,  you'd 
probably be better off with a Tvpe 1551 Sound- 
Lcvel Metes. The Type 1551 has RreatPr senst- 
trvity and frequencv ranEe +ban lower-cost ~ \ c ~ u " I c . I I  ~ I f i u t I u r y  1-mtrn.3f uc*d I I I V I I P  thr rnc /n%r~rc  

h r ~ n ~ ,  fht, r w ~ ~ r  l ~ i  4 4  it , I \  ~OLVII 
TSTrS, 2nd is otherwi~e better suircd Cor l abo~a-  

15 



tory work. 
Here are capsule descriptions of the ana- 

lyzers available from General Radio: 
The 1564-A Sound and Vibration Analyzer 

has 1 / 3 ,  1; /10 octave bandwidths, works direct- 
ly from a microphone. 

Type 1558- BP Octave-Band Noise Analyzer 
measures sound level in T O  octave bands, also 
works directly from a rn~crophone. 

Type 1556-B Impact-Noise Analyzer is  de- 
signed specifically to measure the unique char- 
acteristics of impact noise, works from the 
outpi~t of eifher CR sound-level meter. 

Type 1900-A Wave Analyzer measures level 
in 3, 10, or 50 cycle bandwidths, works from 
output ot the 1551 sound-leve! meter. I t  35 

Douhle ce;rl~.d enclncvrrr, wirh vibration mount< ant! relaxively expensive, but is  5 0  versatile that i ts 
a b r o r h i n ~  Irr>tn~r, changc former loud noise lo a whr~per featu reS have fear res. 
26 



SOUND ADVICE 
I t  i s  possible that a noise problem wfll defy 

your best efforts; some problems are like that. 
A reasonable course then is to look up an 
acoustical expert. Sameane who has studied 
noise problems for many years can often find 
a more economical solution than would occur 
to a beginner. I f  you are forced to call in a 
consultant, the time spent reading this booklet 
and others on noise will help you understand 

what he's doing and make better use of his 
services. 

A tip on where to find sound advice: The 
offices listed on the back cover are all staffed by 
engineers knowledgeable in sound and vihra- 
tion measurement. They will advise you on a 
free, no-strings basis on any in~trumentat ion 
problem, and, if they can't solve i t  {ofor you, they 
will a t  least point vou in the right direction. 



UPLIlTING CONCLUSION 
With 50 nlucl~ sound-measuring equipment Like heacnns on a sea of si l~nce 

arid counsel availalsle, there is nu longer any Life's silver 5ounds invade the sir: 
need to suffer the annoyance and hazards of The wind plays tune?  vpon the trees, 
excessive noise. Ry acquiring a sound-level The strearn sighs anrl from the rnountafri flees, 
meter, you will take the f irst step on that The rain's beat,  he phoebe's call - 
golden stairway to t l u t  promised land where Ears were made for souncts like thew. 





INSTRUMENT SPECIFICATIONS 

? 
TYPE 1565-A SOUND-LEVEL METER 

1 Sound-Level Range: l n  In 14n dB Irp 0 fM? phar) 
W e i ~ h f i n ~ :  A. R. C w e ~ g h l ~ n ~  In arcordance w ~ t h  A m ~ r ~ c a n  

Star~dard ASA ' 7 J - I q h l  and IEC Pvblrcal~on 111. 7961 
Microphone: Lead-zlrconate-~ltanaie cpramlc unlf 
Output: A t  learl 1 5 V hphrnrl 20 k I2  at mder  full ~ c a l e  for drlv- 

In# recorder, hraclphrrnw, or ~rnpact-nolw analv7er 
Meter: Rm\ rerponw and Idxt anrl slow ~peeds  per ASA and 

IFC $pPrlttcatJc>ns 
Calibration: Can he pressure-calrhrated at 400 c/s w ~ l h  a Tvpe 

1%' .\ Callhrator 
Operaling Temperalure Range: O tn 50'C 

:.,+Z- 9 .  4 . , * -, Operating Humidity Range: O I(> WeL R RH 

. \ A ,  
Temperalurc Coefficicnl of Sensitivity: Appror 1 0  03 dR,'"C 

b 
Power: r j n e  C hattcrr Batterv I ~ f ( a  al)pmv 3 5  hours f o r  ? h 'dav 

' ',-1..$ , 
I 

cervlce 
1 && - Sire: 3-1 16  bv 7-3/8 hv 2.1 f l  nn Weight: 1-1 '4 Ib 

Price: Iln USA) 535 i  cK1 I valhrr carrv~nl: carp 515 00 



TYPE 1561-A SOUND-LEVEL METER 
Sound-Level Range Irrns, dR re ?O pN/m*h 31 to 750 t lR 
Frequency Characierirticr: A. R.  and C w ~ r ~ h t l n g  In ar ror r lan t~  wrth U S A  

Standard 51 4 1W31. EFC Ruhl~ra t~on 13'1. 1961 and IFT Pul,llrat~nn 1 7 9  
l'lh'i tnr prrclstnn round-lev-l rnrtprr A l ~ n  pro\, ld~d I' J :la[ ro\pnncP 
frtlrn 20 r / \  I n  :O kc/< ro ;)erm~t m~asurrment ut round-prrrrurr 1~vr.l 
larks are provrrlcd lor ~nrer l l rm of an t..r!ernol frltet 

Microphones: Thr CR f 5hn-Pi Prcc~r~on M~crophonr 1 5  rupp11i.rl w ~ l h  
portahllr rnndt~l?, rwth a 70-11 r.llilr I r r  pprmll m~rrnphonr- I(, h r  
Inratrd JWPY lrnm lnrlrumrnl 

Ourpur lrull-rcalr mrler rrat l~nf i l  1 ?i V brhrnd 55110!?, harmon~r rltr 
lnrlion <O 5 %  

Meler: Rmr rrrpnnre, far1 and r low mpf r r  h p f ~ r l q  In arcnrdanrr n ~ k h  
ahovr USA51 and IFC 51andards 

Calibration: Al~rnlutc ra l~h ra t~nn  nl Ih r  15hl I< w t  arocr<l~rallv dr ilKP r l r  
and n l r v r l  nt 71-t dR rp 2n yN/ml Panel at l~u<tmrnl p rnv~dw i  fnr 
.rtandard~z~nrr. aaln w ~ t h  ~nrcrnal caldbral~nn clrrulc 

O p ~ r r t i n ~  ~el; l~erature Range: III ro 'PO C 
Operal~np Humidity Range: 1 1  to W', K 1'1 
Power Supply: Portablr. mudr l  1 %  ,uppl~rd w ~ t h  ~ ~ ! h o r  3 Rurjirsr Ivpe PCZh 

rlrt-cell ha t t r r~r r  or ? rt.15 r r r ~ c t ~ a r ~ e a b l e  n~ rk~ l - cddn r~um II~IIC~IPC - d l  
anrl t ~ a l t r r r  charwr Rack  mod@[ cr~nlarnr ar pr j rv~r  runr,l\, 1 -  . /  . . 

Size: ( ~ o r ~ a h ~ r ~  ~ n i i  by b t t g  by 5''. in. Wvight: ~ ' , r  lhr 
I 

Price (in LISA1 Portahlp rnndcl - wlrh dr\-cell h a t t r r ~ ~ r ,  5 i q 5  rrrlth ? 
rrfr rechar~eat~le batterw% and recharner 5920 



I* : 

1, 
" 'Pi -  
-- .  

TYPE 1562-A SOUND-LEVEL CALIRRATOR 
Acoustic Output Frequencier: 125.  250, SO@, 1000, 2MO CIS, 

:3"% 5n11nrl Pressure Level 114 dR {re 0.0002 
g I ~ a r l  

Accurary: ~Wlh lOAA microphone or equivalent) Z O  3 dB at 
ioq c /< ,  * f i 5  dB at mher  frcquenc~cs 

Other mrcro~honeq f 0 5 dB a1 500 c/s. -C 0 7 dl3 at 
other I requ~ncr~q 

Elcclriral Output: 1 0 V 5 ?O"$8 hrhrnd hllOOn .\ 
Frequency Characteritlit: C h ~ f p ~ ~ t  1 5  f l ~ t  *znL,.  

I Dirtnrlvon: lrqr th.ln n 5' , 
Operaling Environmenl: O l o  'iOCC, 0 lo 100nrb relatrvr hurnrd~ty. 
A c c ~ r j s n r i ~ s  Svppfi~d:  Carryuna care. adaprorr for 75/16-tn and 

d 
5/H-in d1.1rneter mlrrophoncr. ( F i t 5  7 - 1  /R-~n mi- 

- - -- a crnphnn~c withnut a d a p ~ o r  ) Raf~cry rnrlkrded. - Dirnenrions: l e n p l l ~  i in t170 mml, rlrametpr 2-1/4 In (57 mml. 
Nrt Wright: 7 Ih ( 0 5  kg). 
Price: 11n U5hl  52hi I l l )  



TYPE 1551-C SOUND-LEVEL METER 
Sound-Level Range: 24 f r l  1 in  clR ( r v  Il.nl)n? , i I>ar~ 
Weighting: A, R C i r ~ i ~ h r l n r  rn ~ r r o r r l ~ n r r  r v ~ f h  Anwrican 

Standard ASh 51 4-19hl and IEC Puhlrcarir~n 123  
7'101. A fnurih porlllr~n prtivldc~ ~ l . l t  rr=<pr>n<c from 
?O c r 10 I n  Lc r, for ure w ~ t h  verv \cirlc-hand 
m~crophonrs 

Microphone: Hl~hEv sr,lhle ceramic lvpta 
Output: 1.4 V ht.hin~l 7 L!! a1 mP!cr full stale f o r  driv~nq 

rlndJvzer~, r~coidetr  r l r c l l l r i 5 c O p ~ ~ ,  and headplionrr 
Meter: Rmr re5ponv and ra< l  and r l n h  ~ p ~ ~ r l c ,  per h5A and 

CEC ~pecrflcal inn< 
Calibration: Hwttt-in calrhrat~on circutt <~andardrre< \en.;lluvlfr 

ui t l ec t r~ ra l  curcults ~ i t h j n  I 1 clR at JUO c %, a3 
rpec~f~ed In 4SA <!anrlar(ls. Tspc 1X:-A Calbhrdl~rr 
car) he uhrd In cherL nvrr -a l l  calrbmtron. ~ncludrnq 
rn lrrophonc. 

opera tin^ Temperature Range: 0 t c ~  i l l  C. 
Operating Humidity Range: 0 f r ,  R.W 
Power Supply: TWO D 1,~tIerles and one ~7'11-V h~ l lpn,  are 

. ;uppl~~d An ac srrpplv r s  avaulable 
Sire: 7-1/4 t)v 4-11.1 hv 6-1 '8 In. Wr i~h t :  7-7 *4  Ib 
Price: (In USA\  Sh4i irll Lrathar rarrvrnr: r,lrr 535 rln 



OTHER SOUND AND VIBRATION INSTRUMENTS FROM GENERAL RADIO 

ANALYZERS 
Type 1927 Real-Time Analyzer 
Type f 9D3-k Wave Analyzer 
Type 7 5 6 4 4  Sound and Vibration Analyzer 
Type 1558 Octave-Band Noise Analyzers 
Type 1556-1 Impact-Noise Analyzer 
Type 1568-A Wave Analyzer 

ANALYZER-RECORDER SYSTEMS 
Type 1910-A Recording Wave Analyzer 
Type 1977-A Record~ng Sound and Vibration Analyzer 

MICROPHONES 
Type 1560-P5, -Pb Ceramic Microphones 
Type 1551-P7 Condenser Microphone Systems 

CALI8 RATORS 
Type7565-2 Audiometer Calibrat~on Set 
Type 1559-R Microphone Reclprocl ty Callbrator 

VIBRAT1ON-MEASURING EQUIPMENT 
Type 1553 Vibration Meters 
Type 1560-Pf TB, -P13, $14 Vibration pickup Systems 
Type 1557-6 v~braelon Cattbrator 

PREAMPLIFIERS 
Type 7560-PJO ~reamplrfiers 

EARPHONE COUPLERS 
Type 1560-Pa? Earphone Coupler 
Type 1560-PRZ Earphone Coupler 
Type 1560-P03 Earphone Coupler 



OTHER SOUND AND V18RATION LITERATURE 
For a more in-depth study of nnlsc and acoustrcr, the 

following booklets are ava~lahle frum General Radio. 
Primer of Planl-Noire Measurements - a bnokl~t srml- 

Iar In rtyle to ihl5 one hut one which glues specif~c Inrrruc- 
t~ons on liow fa cnnduct plant-noise studies, partrcularty 
wrth regards to the rrqulrement5 of the Walsh-'H~alev Art 
No charge. 

SFmplified Pure-Tone Audiometer Calibration with 
Sound-Measuring Instruments (IN1741 - an ~ q h t - p a j i ~  
a r t ~ c l ~  that strpsses the Importance of checking audjo- 

mekr cal~bratfon and how to do tt wrth ~ound-rn~asur~n~ 
instruments. No charge. 

Handbook of Noise MeasurpmenIs - an advanced, 
cnmprehensivr: textbook that deals wlth the characterhs- 
t ~ r s ,  effect5, measurement, and rontrol of sound and v~bra- 
t ~ o n  PTICP: $2.03. 

Acou~tics Bulketin - complete descsrptlons anti 5peclf1- 
cat~onr. of GU's acoustical meters, analvret5, and rerorders. 
No charge. 
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