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Figure 1 .  Th e Ty p& 1525-A Data Reco rder. 

A MAGNETIC TAPE RECORDER FOR AC01USTICA , 
YIBRA ON, AND OTHER AUDl,O- REQUENCY 

MEASU1REMENTS 

Ma gnetic ta pe record ers ore widely 
osed in science and engineering for 
storing signals from transducers in a 
reprod ucible form. Although a re
markable va riety of tape record ers 
is availab e, only one, the new Type 
1525-A Data Recorder, is designed 

specif ically for the important field 
of a coustic-noise mea1surement. It is 
on unusually useful tool in noise
controt programs a nd a basic instru
ment for many ocoustico I mea sure
ments. The use of this recorder is, 
of course, not l imited to recording 
sign a ls from microphones only; elec
trica l signa ls from other tra nsducers, 
such a s  those from vibrotion pickups, 
can be mea sured, record ed , a nd 
reproduced, a s  ca n a ny sign a Is in 
the audio-frequency range. 

APPUCA TION S OF RECORDERS IN 

ACOUSTICAL MEASUREMEN TS 

wing to th wi , ·pr ad u.�<' f tap 
rP<·or<l1ng, h g ncral prin ·i l •: f 

p<'ra on arl' well k1 wn and ::;om 

ap1 lication: to ac· u::;ti •-noi. · ..:tudi . 

L r  I \·i u. . But in ord r to dis ·us 

th fC'nt11rc� that mnk<' th YPI·� 1.):....)-_ 
I ata 1 N'< r lt•r pl r kulurl ,. w ll 11it <l 
for tH·ou�tie-11 >is 

h I < lpf 11 fir..:;t 
m a. \tr<?mcntB, i will 

o r'\·i ·w a nun1h r f 

h . · '  a pii<·ation.�. 

N on-Stea d y-State Sounds 

Tu1 -r · rd ing ._ n i::; l.' som tim 

._1 fffiou:-; fir.·t step in t tiug t 
iufor u lion 11 led Lo : k '1 n l � . 
prolil m. For <'. ·· m l • if th �oun<l 1 

f r lativ l�t ·h · t  luratic 1 , a. m a 
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the l�1Experiment r 

ro ke la.: off ma y m ·h ining pera-
ions i gl no fr m a mu ·i ·u.l 

in:trument, and .·p ch II· bl 
r rd"ng f r 1 r playha<'k .111 l analy-

f n almo · c s.·entiaL nc- can 
rm u di rn of h r rd d up 

p for <' ntinuou. pla.. back to 
U fr q l n«y analy�is. 

• 'imilarly impaC"t r xpl 'i\· "'Ollll L 
UC'h tho· produ · d h bh.· ing, gm 
h t,, dr p f org . an] t_ p wri r ·, 

can P ea ily studi i af r hC'y ar 

mach r p ti \· b • m an.� of n.pc 
l p . 

Th anal. T,j >f int rmitl n un t� 
r ·ignal' c n b a h lpfu] st m 

·· eking down .h . uud s ur<> .:. Dy 

m an� of tape · cording, on an m ni-
tor th n frc m a \'ic f >r long 

ri d · t cat ·h h int<:'rrnitt n 

mm ls. \ ·hich ·an h n l p, ra d Oil 

wa 

vary .·ign ·fi<'t 1 tly in 

with tim . pli-
hrou h a ycl o Jiff r
(<li ·h,vu. he1::; and elolh 

e.·amp pro l w , u ·h 
!\ir raf .flyb 1 a >th r PX-

ampl . 1 h ugh an Pl Jinn · 

pr grnmm u to · u.y i11 h 
f h (' 'C • l 

an b 

l 
usu all mor n\·en1er a 
r ordi11g f a h ph:_ts . f3 ·t · n can 

h<•n l �C'P' r·1t u for d ' ail 
( nal:y�i 

,' om 

1. 'V< . ·pe 
f rm � . ri · 

·,, pln • 1 ·1ek 

f r 

n. ''a\· an lyz r. me· 
th r ti g �y. · t  m i.· 
that <"l'lou� flu tuuti m 
no OT Ir rn th h r  

ta 1 p, t h no-m 

of frc qu nc ctr< 

t �haft : m· 

-h 
ft n 

Figure 2. R ec ord er, 
s h o wing l o o p  m ec·han

is m. 
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to d due much ahou hP no1:-:e pro

ducing m<'<'ha11i.:-;m from the' rC'lation.-· 

b t'v -n arnpli ud , fr q u ncy ""nd �huf t 
p ed. 

On-Site Recording 

Th compkx in ·trument: u:c-d in 

iudying a n i: � c" n Li � in:·tall<'d and 

o ,rat <l mo l c nv ni n ly in un ac u. -

tical lat ora r :·et up for ha purpo::;e. 

If the n is r ma ·hin c·unno r adily l e 
brough to ihl' laborat ry for .' l l l  y 
th noi. <' ran he rcC'onled at the :--it<' and 

lat r � nalvz<"<l un I r lab >rat ry C'On
clit,ion . 

\Yh n i i. .·penf':iY , imprnctical r 

in onv niPn o run a noisy cle,·i · 

for long p riod: or r p �u ledly f r . · l10r 

p riod� , tap -r rorcling .·imµlifi s th 

pr l m f .·tudyinO' the .'otmcl. .Te .. 

rock -t., turl inf';:;, compre. :-.or.�. and 
ot.h r larcr machine.' ar<' exp n:-;i\·C' to 

ru , and tap r r Jin ::-; of he 1101::-;c 
hey gcnC'ralC' will .ave_mon y. 

� n exp ·riP11c· "U ngin f'r c·an oft n 

<l cid qui('kly ju:-'t what informa t iou he 

11 •cl· to prod H' an rconomi<:al :-:: lut ion 

0 U noi:--C' prob} ill. 0('C'U.:-ionaily. h O\Y-

\' r e may hncJ tha h nC'< cb mor 
information than he al fir.: . xpC'd•· i. 

I f  h' :-:till ha.' the ri inal �< urc to 

lw c·an pro · •e<l t get thP a<lde I 
information. lf h h a. gon to . omc di.·

lan pla ·e to make· h m :1$tlr0'm<'nt. 
how<'Y r, h e  ma. not ha\·' hrou<Tht with 

h im he C'quipm n ha h Il<'<'cb for 

a. more detailc d lP ·t. If h makf'::-;: tap 

r �c·ording of the noise', he ran lat<'r 

mak a.· 1 tail d a f-. u ly tl..' he "i�h<'.· 

at h]._ h m l a:-; . 

Avoiding Ambient Noise Interference 

Backg oun l noi.�<' ma�· rnn.kC' 
. tudic: of ma.chin s impractical 

acou. tically i. lated ro m::; ar 

1101� 
whC'n 

not 

October 1966 

crround noi.·p i� mU<·h k�.· d uri n O'  hm<"h 

p<>1·iod-., or nub.id· norm.al \\ "orking 

h ur�. p;_nf icularly Parly in thP morn

ing. and nwa. urc·mc n t: may tlH'n h 
prac fral. En·n during �uch 1wriud:-< a 
compll'l �tu l:v of tl n01 . ...: ma h<' 
._ \\·kwarcl c r in<·on\·c·niPn , but, if tap 

r C'ordin :-: <'an 1 <' ma I luriug the p1iC' 

period.-. tlw rc•c·ord cl :-;ignal C"an be 

analyzPd al any c·mn-c ni<'nt time>. 

Frequency and Time Scaling 

Tape· re l'.ording ha� al. ·c lw n u� c.l 
f >r frpquC'nc·:v tran:-<lation to I ring a 
sound into th optimum 01wratiHg rangP 

of partiC'ular in trmnc11t::-; ll:-.<'d for thC' 

anaJ_,-:--:i:-;. . . \ 1 th Hig h  dra1natic· c·h:uwP=-> of 

"'('al are not po::-::-;il l in on<' :-t p, he 
TYPE f .):.?.)-,\ Data R cord<'f clop:-: mnkc 

po ... ::-ihlf' a l wo-to-onc• :hift. Both th 

fr qucnf',\' and tinH :C'al s ar chanc:r l. 

\Ylwn r<'<'orcling and playl :H·k < n at 

differC'nl tapP ;:.;p eds (thi · i.· di.·cu:..;.:-;<'d 
und<'r Tinw and Frcqtwnc·y Tran:--:lution, 

pag 12). tlw fr<'qrnncy :hift for \YU\"C' 

annl:•zcr:' of t lw c·on;-.tanl-h rtz-banc.l
wi Ith tyJ <' l'<':'tilt: 111 an appurPn 

<"hall<T<' in pffec·ti\ hand\\·idth, whic·h 
may abo lw u...;C'ful. 1 lH' timC'-:-.<'ale 

�hift <'an hC' pnrtiC'ularl,\· u:-:dul in ffcc·
tiYl'l,\• doul 1ling tlw :-;p d of graphic 
rpc·onlc•r-; . 

I mpad �ournl:-: hn\'<' a YPry rnµid ri <' 
in , ot11Hl le n•l foJloy\-ing; tlw impuc·t. 

hut tlw -.:u],...,cq11c·1ll d <'ay or th '01111d 

i.· Inll<-fl �]O\\"Pl'. ff 011(' de• in':-: lO l'CCOrd 

graphi<'all,\T tlH' 1wak I '\·<'L th' ta.·k is 
k•s:'. dt>mamling of lw i11-.:lrum<'ntalion 

"h n tlw tinw "<'al· of .·ud1 a tran:-.i< 11t 
is rP\'('rsPcl. Th' lapP r<'c·orcler mak<'� 

1hi=-- in\·pr...;icm po--�ible. lnC'id<>ntally, 

one c·an drnmt1tiC'ally illu.trat<' tlw 
;-,l rnifiC'anc·(• of attaC'k, c r initial tran

siPnt, on th .:-'t1hjc-c·ti\'C r<•:--ponsc' lo a 
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enter 

m l  by pla ·in l ackv,rard 

.· l c mn. 
.. tape 

r c rding of a pian 

Comp arisons of Recordings 

r- ap reC' r) rs n.:r ll�f'd to kf' p I' -

pr duc·ihlP r rel pro re. 'Kl\'C' 
hang •- 111 ,'O l m  l. h chang 

may l a r ,:\ll f h applic•tt1 >n f 
uc<·C'. s1 v n i;-:;c-con tr I urc.', f r 

('. ampl . , 'u ·h u. s •ri f r cord� m y 

partic tlarl. u ·c ul for <l 'mon 'lra ing 
t c n.·ultun ' ·  liPt t or t th ma.n

ag m n f ' plant what ha I> n 

ompli ·he <l in r ducin Fl' )ffi 
an f'ng1n 
ing . · ur f'han c in 

plan r l mr .K a in analy �·i.· 
p1oc dur . 

'1 he r c r ling ' f n i. ·y d 

· i ut a u ·pf11l library of r pr 

und,'. Th y an l a. con\· 11ic,nt 
m t1 n.· f 1 �m 1L ratinu ompun. ·on· 

t' · en <liff rent muk<·� f th :am 

proJuet r of dem 11: r h pr I -
u bl cff c :::; •ont 1 ms -

ntrol procPdurP .. 

Th t� p r r<l r p rmit l <' t 
mak :u bj .etin c·ompari.�. n: of th 

n 1::-> f ·om differ l C\•fr � wh n th 

de frf',' b u.vuil-

abl at or whPn 

ili crnld 

ns <'an 

The Second Channel 

By vir u of its wo cl :innC'l.s, the 

T ·r¥: I :)2.>-A hn.. r u her of a<l<li-

ti nal dvan age· and u: ::;. 

Source and Detector 

Th r rd r C'an unction s u 
mcasur men t .'ystcm "·i h on chann 1 
u d to play � re ·ordC'd tcs s]g1 al a d 
th o h 'r chann I us d r ·ord th 

r 
t 

ult of th 
h( d Yi· 

a 

f h 

Th 

cl 
baC'k and m 'a.. ur d n h main m li

ti r , l uin an .A-w igh . d 1 v l, r 

xamp l  . 

Norrofion 

TlH' nd cha.nn 1 i. 
a 'talk-in '' < h, 1n1 1 

onditi n f h Le 

th contr I 

b 

mary 

mislaid. 

Timing 

h 

u '(' l · .. �� 
ri i1 , 1 

Th 

·hannel 

relat' i th 111 >rmati 

•hanncl. ·or 
th vil rati 

n 

11 

con<l 
tha 1, 

n 

.·ampl ' 111 
of rota 

mu \ i:h to r 'lat 

sign' 1 · hy · or r a 
ph t c>l . trir pick )ff an b r <'onkd 

o 1 tl ('( nd ch nn l f r hi· J urpo · 

GENERAL DESCRl1PTION OF THE 

INSTRUMENT 

Th TYP . 1 [)2.)-.A 
op rut .,. on 
magn ti -ta 

u1a R··orclcr 

• 
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INPUT 
CHA EL 2 

I TAPE + '10 10 

October- 1966 

PLAYBAC OUTPUT 

Figu re 3. B ock di(:!g rgm of t h e  r ec o rder. 

in de lail in thcr 

no1,·c m u ·ur 

application·. 

di. u.., d af 

i ment. tha 

Ta p e  Transport 

f th 

tail· 

u.·ti 

n i · -con rol 

aiL will b 
ummar � f th 

h r rd r. 

1 h YPE 1.)_.- -. I ata 1 <'<' rd r 

u.�e._ an . \mp x P -1 -:.. tap -tran.·port 

m } ani;�m a widC'lv u e , pr f .... i n 1-

q uality u i. Thi· ran·p rt ha ,,.. 

ape ._·p e<l 15 an l 7Y2 in / h t p 
pe <l i · x ep i nall con wi h 

low flutt r n w '·. 

Electronic System 

Th Ya non el m nt � f th 1 c-
tr nic y·tem ar h wn in t l c-k 

lia rram of .Figur :�. Th' main ampli

fier, ·all chan1 1 1 ha. a fi l<l- IT t 
inpu . nrrr, folio . d f 

·w i hti1 nC'tw rk and a 

� m lifi r, wh � (Tarn i.· c n 

an b 

h 

impl 
uppli "' a 
n hP rc·c·or<l h 

b 

outpuL· f both ·win in 

pla 'l .. k h ad ar ampl"fi d 

a 
up-

an 
e firs 

1 nt ical amplifi r., at 1 the utpu 

1 C. IL \ 'oodwaril, "A . ew Low-.· >i:;e Prcam lifier," 
Ou1ernf R<l.dw E.rJ' rimrntcr, .Tun I! .). 
� b. E. G ro .. • "T1 f't: 15;; 1- !'mm -Level :'\I r," Gent-ral 
Rwlin E.rp.nmc1.t r . •  \ugui> l!JIJl. 
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the Experim n.t r 

of l c amplifi r ur 

a j a k n h r n t pa 
:rC'corJing. Ea ·h ampli i r in u 

qualizu ion circuit· for � ��\. r cordi l 
an i for cm t· n 

7�� and 1.) in/ . 
A m uit rin an1plifi r th� <lrivc�· 

a1 utpu j, k and nn indicating in. r i-
with h hara<' �ri� ic. ·p ·ifi d 

r in.· t run1 n : ·an 

·wi ·h d t l n1onit r tl :ignaL· 
ith r at th r c· Jr l h · d r at th u t-

put · of th la •l  ack , mplifi r�. 

IMPO RTANT FEATU RES 

�1 h ficld-eff c inpu · u f r he 

main ' mpli i r ha. hicrh an inp l 
l n tha a 1:) ri-; 1.)()0-P.

r. nl.H' m a:ur m n m1 ro-

u 
gain i · roYide 

tting o h 

dir et r adli 
ran of · -± to 14 

or 
,. r 

2 µ ar), 

Figu r e  4. T h e  Ty p e  1 560-P40K Pr ea m plifi er an d 
Mic ro p h on e  S et, w ith a n  a dditional Ty p e  1560-P5 
M i c r o ph on e, is a c on v en i en,t aec es·s o ry f o r  tw o -

cha nn el o p eration of t h e  r ec o r.d e r  .. 

r
n r

hnical , o mmi · 10n 

b :icrnal-, o-noi e rati l 
lesir c at low-tc -moch ra un<l l ' 1 , 

f h T PE I .j() -P:l Pr amp]ifi r 
d. y r r 1 g . bl •an 

l C' u · d b t we n thi · pr mplifi r and 

the r rcler '"ithou �ignifican lo in 

al. Th re rd r upp li s he d · 

po' ·c:r r quir d by pr· •amplifi rs for 
both cha1 l . 

'Ih fr qucn 

mak 
The . 

pon of 
1id d 1n 

.i -, 
of 
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single number for ratin& a noi e. The 
-weighting ne w rk h a cl ·r ing 

r pon b ve 1 kHz. It ha se n om 
u , but it i no peci d b urren 

tandard . It permit mak 

quick e imate of h 

a ov kHz 

relative r -
pon e and the r pon e. 

Th ound-]eyel-meter har-
acteri d h .r mak po ibl 

the mea ur m n of a noi by approved 

techniq for it i recorded. Thi 
cannot be done dire ly n ther a 
recorder . 

In additi n th o nd-1 v I-
m t r w i htin tic a flat, 

or uniform, r pon e and ... -A -wei ht-

ing charact ri roYid cl. The 
KAB re pon n.r e pecified by 

th ational . ocia ion of roadca t-
ers for ape recor h y hav 
be n d .ign d for ult with 

p h and The re-

pon in Figure 5, ha ·e 
r1�mg ri ti a both high and 

low frequen i Ith ugh u h r -
pon arc n rall r h lpful in obtain-

+5 

m 
.,, - 5 

I 

October 1966 

ing a better dynamic ran e for p ch 

and mu i it i n u ually de irable 
for r cor ing ind u trial noise . A an 

lt rnate , h refore, the fl.a r pon e 
"·hich i oft n call d' · n tan -current' 
in magnetic- ape r cording has al o 

been provid d. It · this chara ri tic 
tha h ul be u d f r r cording mo t 

noi e i al�. 'I hi con tant-curr nt 

r cording i n availabl on tape 
r cord r e ign d f r peech and mu ic 
but onl on in trumentation- ype re
cord r . 

n high-fid lity and profe ional 
t rp of magnetic- ape record r de-

ign d for pe ch and mu ic r cording, 
the metering y t m monitor the 

ignal level before any modifi ion of 
th r p n e hara ri tic i made. 

Thi modification, u ually called pr -

empha ·is, affect a ignal in mann r 
tha d p nd on h p c rum of the 
si nal. ne cannot th refor be certain 
without knowing mu h about the ignal, 

:-.·hat happ n to th r corded ignal. 

n uch r corder it L po i le for ome 

t ·pe of ignal to haY th r cording 
approach aturation of the tap even 

� -ro>--�-......... �-+-------� 

Figure 5. Freq u e ncy re
sponse of weighting net. 

works. 

z 
�-15 1--�"4-�----r"""--+-----r-� w tr 

� 
-20 f--7<-i--+----+---r-+-----r--.---:-

fi -25 ...J w 
a:: - :30 ,___,._ __ 

-50 '-__ _._...__.__.... _________ ��--�--�..._�� ......... ��-� 
20 50 100 500 

FRE UE CY IN HERTZ 
2000 5000 f0,000 20.000 

� 
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m 'D ' 
6 z .. 

� 0 -20 
� 
z 0 
S -'!O 
4 u 
i5 
� s -60 i----;---+---1-
a. .... => 0 
� -ao 
.... .. ..... w "" 

-1oq100 
RE-l>TIVE 

-80 -60 -40 -20 0 -10 
'IPUT tflTH RESPECT TO FUU. SCALE 01'. t.,.\E ER-<IB 

l•1·� 

f i g u re 6. A mplil u d e-res po n s e  charocleristi c  of 
the comp l e te instr u me n t  at 1 000 Hz:. 

'·h n th monitoring met r tn '· within 

th n rmuJ opC'rating n n l'C. Th TYPE 
1.-2.--A ata 1 c r l('r ai:oid thi po -

ibility1 hccau" it m 'LC'rin.,,. ·ircu1 

i pbce<l after 11 th ''"eigh ing n t

work: and ju · lH�f or h final ·tage 
drivin th r ording head. 

In addition lo ·uppl riner the me tcr 

m niloring ·ir ·ui h u p ut f th 

main um1 lifi · i appli d to u. p ak
r -p n<ling d' ct r. 'Vh n the utput 

of this d t <'tor �X<' ,d�' a pre t valu 

whj h is near th point at which the 
r ording-h ad curr n would n.tur 
the magnc tic lap<' th ou lput rigger 

a circuit that au�e a Ii ht to turn on. 
· y Hl unlil a re but on i� 

pr · ed. Thi· li ht. u · ti ru; a u. 
mon itor for impact-t:vpc ::.;; ind' r 
vibrati n ,,·ho- p a I ,._I ar not 
o.cL ti f actorily in die a l by th , r, la ti\' ly 
slow mct0r ffiOYement. lt make, po ocibl 

th elcc ion of he proper amplifier-
guin SPtting f r .'ueh ,'mmds wi thou 
danfTer of ov rload d an i . poiled re

cording . 

•:.\rnold Peterson, "Ne" \Yaq_• \nal�1 r Ha. 3 Ba d
w1dth., 0-dR Dynamic Ra.ng , "  Ger eral Hadio Erpcri
mtmLer, April Hl6 l. 

linearity 

Linearity of r pon i� an impor ant 

•har· 'ri 'tic wh n a tap r ·ord r i 

us d a a m a urem nt d vice. Th 
li a ·it ' at hiO'h l vcl, i · limi ed b 

magn ic ·a ura ion f th tape and 

th uppnr nl lincari y at low lcv ls 

i:s limit d y ap n i::: . Th r . ult 

of ·om m a ur rn nl.· of hi lin arit ' 

r how1 in Fi1rure 0. In thi m · ,'ur -

m n h ou put of h playba ·k . ignal 
\!Ya,' analyzed b r the TYPE l c 00-A \::\rav 

n, 1 z r 3 st f r " 10-Tiz band\vid h. 
Th·.· r l u d th ff <· of noi e :. nd 
elimina cd h fol· imprO'\ ... emen in ap
P� r0n lin ari that '\V ul r . ul from 

in ·ludinu harmonic in h mPa. llr d 

�ignal a igh l v l" Th 'xcell nt 

lin arity over a u1nCT' of mor th n 70 

dB i' l viou. fr 1n t.he plot cd rc-
u 1 t . 

Low-Frequency Response 

Th low-fr qu 1 c-y rt',·pon.' of th 

usu al tape re ·ord 1· d .·igr cd f · p ·h 
and ml ·i · i� noL go J b lo'Y O r .:JO 
Hz. n t: ntra� wit} this performanc · 

th fC'.'I n 'C f thi. n w tap rec rdc·r at 

th0 7;1-in . flat-r ·or in :y condition 

i � remarkably unif rm down o 20 IT z 
with only a f •w lB dr p in re pm at 
l!) Ilz. Thi· performanc is important 

for man r ind u trial no is · tha ha v 
m ximum n rgy a h c low 'r fr -

, and i in ·r as � the u · f ulne s 
f th re r l r for many a1 plication 

in the fi ld of vibr tion ontrol, par

ti •t1larly wh r h ul imate goal i 

acou tic·n i e ntrol. Typical over-all 
r ·pon char .. · t ri · i · ar hown in 
Fig r 7. 

Th n rally g <l r pon e of thi 

r cor<l r an be illu trat d in an th r 

wa '· Th anal e of a te. ign l ap

pli d to the re or er and of he signal 
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z 

� er 

10 �o 
f'REOUENCY I Hz � 

Figure 8. nalysis of an 8-k�r to·ne bunt a p plied 
to t h e  t a p e  r·ecorder. The ton e bu r s t  wa s of 4 
cydes. durat ion 1rep eat·ed every ·2.s mi!Hs econ ds. 

I0.000 20.000 

wid r g of 

dynami ran 
d 

r, fiU' 

of a 

October 1966 

F i g ure 7. Typ i c a l  over
all frequency response 

c h a racteristics .  

wi th n. go d 
f ur 1 n 

th u. 

(.'U h a th 

1 ound-L \'<'1 

fr m a 
'alibrat r nnng am a -

r a T'ypf, L -.37-
Yihr tion Ji rnl r drivi g a pi kup) 

ha i \Vid ly Jiff r nt in I \' 1 from th 
t>ignal to I <' . u li d. Th iff r n · 
th mg: of th<' 

alihratin 

i nal' i: then u. c 
a k 1 vel of h two i na] 

10 
FREQUENCY IN !,.r,_.,J 

figu r e  9. A naly s is u pon pl'ayback of the tone 
bu rst ·Of Fig u r e  8. 

1 1 
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1 2  

thel�Experimenter 

40 
+10 

0 -figure 0. Over-al l fTe
quency response of the 
recorder' when the signal Is 
recorded at 7.5 in/s and 
p l a y ed back at 1 5  in/s. 
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in ano her 

att nuator · 
way 

u d 
a y conv 

the 
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o hift a 
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cor ing . Thi r cedur I 
foment for a ·c u rn.t 

on a recorded · gnal. 

Tape Loops 

In many applica ion 
in no· e- ·ontr 1 tudi 

of 
' a 

record r 

ion of 
the tape i cu 

I f r 

of the 

B cau e 
encount red, 

ct: 
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100 500 :>000 10,000 !'1.1'3-• I RECORDED FREOUENCY-Hz 

and th ra mg une m-
a ampl ration f 2 to 3 
1 I r c u ti and 

1 n th of lo p that 

ura tion i readil d o 
�PE 1-2.J- r. 

Time and Freq uency Tra ns,lation 

The r spon har eri tic given 
abo apply for r ording and playback 

at h ed. If h fr qu n an 
modifi a change in 

e r m  

nd playba ·k, 

1 
fr ncoun

p , r icularly a the 

of mea ured r pon c ar 

1 and 11. They illu -

5000 10 000 20000 

' 
-

I 
0 SPlJRIOUS SIGNA AT I I -=u 

Fig u re 1 1. Over- a l l  fre
qu e n cy respo n s e  o'f the 
reco1rder when, the sig n al 
i1s record ed at 15 in/s and 
pl ayed back at 7.S in/s. 

.... -30 w > ;::: � _, UJ ll:-40 
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trate the fa. t that the playback h r
acteri tic i the dominating on . Thu , 
for example, a 1 - - H z  t ne reco r d at 
7 .5  in/ · omes at 1 '"  in/s a 30-kHz 

ton , whi  h i ) ond the normal play
back range, and the apparen outpu is 
low at that frequen y.  

The i n ver e 1Iect al o ccurs wh n 
th r ce 1 r ver ed . A ne a 30 

kIIz r orded at 1 5  in/s become at 
7 .5 in/ a 1 5-kIIz tone, which i within 

the reproducing ranae of he r ord r 
and sati f cto ry r pon e is obtained.  

By this t chnique t h  apparen fre
quen y range of the record er for o m  

measur ment purpo c can be doubl d .  
The ext n ion o f  the freq n ·y range 

is accompanied by anoth r ffec , h 
ev r, whi b limit i t  u a bility.  I n  th 
magneti mat rial n the tape the 

mi..xing of th ia field and th t fr m 
th incoming ign I re ults i n  om 

, pu riou · ·ignal . Th mo t importa n t  
o f  h e  e i at a f r  u n y f f B-2]1 , 
w here f B i th b ia fr, q u n y (a u t 

95 kHz for the TYPE 1 52 '"" - ) an Ji i 
the fr q uen y of he ]O'nal being r -
corded .  For fr quenci up t 20 kHz 
thi puriou comp nent i a - 5 kHz 

or hi h r and no ignifican p layback 
output of th purious omp nen 

u]  . \Th n a 4 ·-kHz ton i r or 

th p unou is at 1 

ignal is pr 

Th relati e moun L  of i uri 

ign I r p ra pidly ,. i t, h  ignal lev 1 .  

The val u  h w n  w a  m a ured a t  th 
n rmal maximum input level . hen 
th inpu lev i low red 1 0  d B ,  th 

p u riou nal d rop about 2 , d B . In 
addi ion hown on h , graph, · h 

l vel of th spuri u ign a l  d rop rap
idly a h fr q u  n y is rcduc d ,  b -

comm n gligible a r rding fre-

Octo ber 1 9 6 6  

quency of 20 k Hz .. 

Thi b havior how t h  main reason 
f r th u of a r la iv ly high-fr -

qu n bia For normal r cording 
techn iq he bia fr q u n cy houl d  
b ignifican tl higher than h r  time 

the hi he t ignal frequen y to be u ed 
if these spuriou ignal a re to be 

avoid d. For t'  o-to-one frequ n cy
scaling, th ra io of bia frequency to 

ignal frequ ncy hould be r a ter 
tha n 4 : 1 . Bu if hi l i mi ation of p u
riou ignal i r ogn iz d one can u e 
thi r order for m applica ions a t  

freq u  n c i  well a bo 2 0  k H z .  
In ciden al ly,  a num r f hi-fi r -

corders use a b ia -o i l ia r fr uency 
in the range of 35 t .-o k H z .  If n a -
t mpt i mad to u e uch r or r a t  

frequencies above 1 k H z,  the puriou 

r pon may b rou ble o m  .. A n y  
a t  empt ·t fre uen y ling down' ard 

wou ld be v n mar ubj t to diffi-

culty with pun us ignal . 

Mod u l ation Noi se 

n limitation on th p rf rmance 

of a t- pe r order i a form of n i e 

known a mod u lation noi "e, whi h a -

p ar ·hen a ignal is r ·ord d. T h  
mod u 1 a  i n-noi c nerg 1 c o n  n
t,rated in he frequcn y region i m m  -

d iately adj ac nt o t hat of · h appli d 
ignal frequ ncy ompon n . The ef

fec an be mea ur b an ana.ly is  of 

the p lay bac k  of a r corded p u re ton . 
Th r . u l  of -· uch a m a i r  m nt on 
a TYPE l ;j2;3-A a a rd r are 

hown in Figu re 1 2 . Th 1 v 1 of h 
r or · cl 1 -k J I  z t n i di  pla ed a 
0 dB and the acco m pa nying noi e 
m a ured i n  h 1 0-I Iz pa b nd f the 

T Y P E  1 900-..- \�rav Analyz r i h o w n  
o p k in t he vici n i ty f 1 kHz and to 

be more than 60 d B  low r .  A imila r  

1 3  
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1 4  

the i'®>IExperimenter 

F i g ure 1 2. A n  o n a J y s i s  o f  t h e  p l a y back s i g n a l  
o f  a recorded 1 000- H :z  t o n e. T h e  a n a l y s i s  o n  t h e  
T y p e  1 900-A W a v e  A n a l y :z er w i t h  a 1 0- H z  b a n d 
w i dt h  s h o w s  t h e  relat ive l e v e l s  o f  t h e  t o n e  a n �  
t h e  n o i s e  a d d e d  i n  t h e  record i n g  a n d  p l a y b a ck 
pro c es s. Note t h a t  t h e  o rd i n ate s c a l e  c:o vers g 

r a n g e  of 80 d B. 

m u reme n t  f r .J- r H z  tone i hO\\ ll 
in F igur 1 3 . T he mod u la i n e 
m a u r  l h re i �  i nifican ly r 

than t ha ob m d ou man r 
record r , a n d  i t  i I w· tha 1 
not ordina rily l i m i t  t h  p rf rm n c  
t h  r ·ord r for aco u · t ical and Yibrn.
tion mea u rement . 

Iod u la i n noi e i d end n t o n  
t h  t a p  u ed , he tran p o r  ap rive 
and u ppor mef'huni ·m, and th c n
cl ition of t pe �u rfac and head . 
r of h igh-quality t· pc ·u h :r � m

pex T vpe G-1 1 ,  ca r ful co t rol to a void 
accumulatic n f dirt partic- 1  .· on t he 
tap .· urface. and go d rnai n t  nan e of 
the t ra n �  or m c·hani. ·m '" r e · ntial 
for obtaining hi  low 1 ,. 'l of mod 1 la
tion noi . Fm·tuna ely f r mo. a p pl i
ca t ion i n  a u ti ·al and vibra t ion 

S P E C I F  

Ch a n n e ls ; 2 lu n nel with eparut r cord and 
pl. yba�k an plifier and · parnt di:urn l •r· e .  
M eas u .-e m e n t  Ro nge Onput Level ) : 1 0  µ. V  to l r 

on hann I 1 ( .JO to UO d B  oun<l-prc• u r  
level for rn icrophon e n  i ivi y of -n · d B  r 
l V /µbar ). Abou t 0 . 1  \- on chnnn 1 ' 2  f r 
full- ca le meter indiC'a ion .. ( li r high en i tiv
i ty, charm l . 2 can b dri ven by the ou put of 
a pa.rat soun -level meter. ) 

F i g u re 1 3 . T h e  s a m e  a s  F i g ure 1 2  e x c e p t  t h a r  t h e  
recorded s i g n o l  w a s  a 5000 - H :z  to n e. 

m u u r  men t rea nal l 
r· g , and handling I n. 

sati fa tor re ult'"'.  

S UMMARY 

Pr \'I ·1011 of ound-1 v 1-m .t r char
act ri ti , a Ya ricty of weighting net
work a n  a c u r  p a nua o r ,  a n  
amplifi r w i  h h igh gain a n  h igh inp u t  
i p dance a ran ·i  n o rload ind ica
tor w -chann 1 r o rdi g, i m u l ta n e
ou pla back on recordin• , good low
fr q u  nc re�pon �c and tape 1 op 

u ide make h ver. a t.il T YPE 1 525-
a a R cord r partic ularl well  u ited 

for a ·o u ti  -nois a n  vi bra ion mca"

u remen 
H.. OLD PET ER. O N  

T he TYrt:: 1 .- 25-.\ bns d 
on one develop d f 1r . ei eral Rad io 

om.pt n. b • CL \Y. Kum.p rma n ,  D . . �oi.�eu x ,  
and R. Y .  on f he firm f alt  Beranek and 
• ·ewm� n I nc. 
Note:  bri f biograph_ of A rnold I t rson,  
n.u t.hor of th for �oing ar i le,  app n,r d in the 
. ugu ·t l ' i. ;;;uc of the E.rp rim nler. E d itor 

C A T I O N S  

Freq u e n cy R es p o n s e :  
A t  J.5 in/ (;3 .1 cm/.· ) 

on ant urrcn : ± 2  1 0, 50 to 1 - , 000 H z .  
+ ...... - -1- d B, · 0 to 1 ,000 

� A B e u 
A t  , _1 2 in/ 

on lant 

H z .  
lizn ion : ±2 d B ,  .5 t o  1 5, 
(l  .CJJ).j cm/ s )  

I l z .  

urr n : ±2 d B ,  20 t 1 0  0 0 0  H z .  
;-2, - .+  d B, 15 to 1 ,000 

H z .  
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NAB quu.1ization : +2, - d B, 50 to 1 5, 
H z .  

S i g n al - t o - N o  i·se R a tio : 
. l R equalizat ion :  Over .5 J d B  bel<  w 2 <·;,  cl i -

or lion poin n nwa u red a ·cord i n g  t • • 1 3  
t.andurd ( A  weigh i n g ) .  
onslant urre n t :  O ver --1- 5  d B  l clow 2 ( ; d i  -

tor ion poi n t  for n c  i · • band frc rn 20 1 1 5, 
Hz (ov £' G5 d B  f r ctav band at 1 k H z )  
·with input to chan n • l  , l of �r at r th an 1 m V .  
l n a u t  I m p e d a n ce : 'ho1rnel ' 1 : a.ppr 20 l !:<' 

h u n  ed by .+ 0 ':\ • w ·  
Chann l " ?: > 1 00 kn. 

W e i g h t i n g  C h a racteristics : T A B  an . r st.au 
curr n t  f r both p l aybadc am pl i (i r ; � \ B  
consb.Ln' cu rrent, and , l , and weigh i n g  
(stun a n1 sound-l <>v i-m •ter chara cristi ) 
f r r cord lurn n<'I 1/2 . 
M o· n i to r l n g : E l  ctronic voltm t r w i th l 6-d l 

ranp;e an ound-1 'V I-meter bal l isti ch:ira.c
t r i ic , wi ha l o n1on itnr rec rd r pJay
buck I •vel on ei  her chann 1. P ak m nit r o n  
recor I channel 1 .  
Tape S p eeds :  1 5  i n  /s (3 . 1  �m / ). 

i' J � i n /  ( Hl.05 cm I ).  
Ta p e :  1 {  i n  h ,  I rof 'ion�Li qual ity. 
R ee '  S i z e :  7-i n  reel ( maxi m u m ) .  
F lu tter a n d  Wow : Belo\\ 0 . 2  (" rms . 

Bi as a n d  E rase Fr·eq •u e n cy : !) k H z  n minu.l ; 
s p::i.rat r�1 for < 'a<'h chann 1 .  
P o wer R equ .i red : 1 0.- t<  1 25 \-, (}Q H z ,  1 :�5 \V. 
A c c e s s o ries Su p p l i e d : ( : u ic k  for t a p  I p ;  

� Y PE 1 5!) - Pnn Ada1 >tor • 'able ; ' A P-22: P wer 
'1 1r 1 ;  re •l of l:t pe ; rnc;k-111 > U n. t  h u r<lware ; 

rn a i n  n n n c  k i t  . .  
Access o r i es A va i l a ble : T Y PE 1 5l'O-P5 :\ l i e r  
plH n e  and T Y PB l. 5t l0 - P;q. T r i p  ><l a n d  Ext n-

i n ' a.i>lf' f, r < und n <':l · u rc>men tR and r -
ct rd i nµ; .  TY l''E 1 5t i0 - P  !O K  l'r  .am p l ifier  and 

f i crophone . et for nnd measu re1nent ancl 
r ord i ng at level  below 50 d 13 wh r th be t 

ignal- -n oi.· ra ti nu1 t b • m:iint:i.ine ( th 
r ·or lc•r su ppl i  " th • n l'c-t·!"s:t r:v pow r · o oper
' a T Y Pl!: Hi ·o- P -tO P r  •ampl i fi ·r ) .  ft'or sound 
and noisf• an::i.1.\·sis , T PE l 000-.\ \Yav .\. nal -
z r, TYPE l :H -+-A , 'ound < Lnd Vibrnlion n ·  -
lyzer, T Y Pl:} l fi ) -A "'av A 11aly zrr, T Y PE 
l - 5 cta.vc-Band • oi e Analvz rs . 
D i m e n s io n s :  Por a.hie mo el - wi<l  h 2 1 ,  
lwi gh t I i i ,  dP pt.h n i n <' hes ( .- 1 0 ,  -1 1 0 ,  _:�o m m ) ;  
rack model - w i d th l U ,  h e  icrht I �� . dep th be
h i n  1 an 1  7 in l ( -1 5, :35;-, 1 0 n r ) , 

v r-t 1 1 .  
N e t  W e i gh t :  'Portuhl mod • l ,  5;3 J b  (2 - kg ) ;  
ra ·k rn ie1 , 50 l b  ( 2>� k g ) .  
S h i p pi n g  W e i g h t :  Portabl e mod 1 ,  GO l b  ( 2  
k r )  · ra k model , 5 7  lb (2li l g ) .  

ratalog 
1 Tianber Description 

1 525-970 1 T y p e  1 52 5 - A  D a t a  R ec order $ 1 995.00 

A STA N DA R D  EA :R PHO E COU P L E R  FOR 

F I E LD CA L I B RAT I O N  OF A U  D I  OM .ET E RS 

Thcr is mu r h  vid n e t ha , fr -

q u  n t  al i l  ra ion c f aud iomPtf'r 1 n  

comm n I C' f r i n  u ,  rial  a ldiom t r 
i a p ractical ud orth1 ha , 

mp ha. iz n ed for main t a in in 

p ropC' r ca1 i b r· ti n f a n d iom a n d  
h a  prop sc a fi 1 

a ud iom ter evaluati o n  . ·y:· m LL i ng 
h e  · o u n  l- 1  vel m t r. R port , o n  '" u 

d i  m t r performan ce' p r  . cn t l a 

various h aring a n d  no i . c . 

o f  ind u. rial h gi n 1 1  f 

z a.  i n have u r  Pd p c ri 
1: p u blish ,d tnd.  h 

performan.(·c of fi v a u  r a 

R fer nee 

p Tiod of 42 mon h . . . t th �tar of t h e  
e .  p riod all w r adj l l 8  cl by h 

m a n u fac u r  r o h within spcc i fi ea-
i n ' . They WC'r ('a l i l  ra d t h re l i me · 

n. mon t h  a t  fi r. t L n d  t hen o n(' a m  n l h  
u n lc. . h o p  ra to r u.�pC'd. d t ro 1 1 bl 

A r cord ,-as kC' p C  of ca l i h ra t i  n r .� u l  

a n d  a n o  . 0  mad ach t i m  a 1  a ud i  
m P  · r p rf r m  . l o u  tsidc i t::; �P<'f· i fi (' n.-

.ion . T h  re. u l t s  u rc . ' ign i ti ·a n ; 

l>rf rrt 
;ri Perfo r111 n 11 r  

Sou nd p ressu re a t  o r  beyond 
toleran ce l i mits 

F o u tty earp h one performance 

Fre q u ency o u ts i d e  Hmits  
E.Kcess ive h a rmonic d istortion 

EKtr a n eo u s  instru m e n t  noise 

.Y u m 11rr nf 
Ocn1 1·1'< iH'r.-; 

6 3  

1 1 
J O  
1 3  
1 9  

1 5  
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1 6  

the :�IExperi enter 

Fig u re 1 .  ( R i g h t) T h e  T y p e  1 56 0- P 8 2  E a r p h o n e  Co u p l e r ;  
(center) t h e  c o u p l er wit'h earplh o n1e i n sto ll l e d ; ( l efr)  
c o u pler w i t h  e a r p h o n e, i nsta l l e d  on 'So u n d -l 'e v e l  m eter. 

. . 
rn c me rr , 

chief off nder 

r adil 

a n  

ur I h 

t that 

t, m f r a ud iome e · 

indu udiom r · ' 

m er or ther soun -m a urin in ru-

m nt i" u. ually r adil.  at han d .  The 

mi .,i ng lin has b n a readil avail

able tandard ea.rph ne coupl r .  

Sta nda rd Earphone Cov pler 

An earph n coupl r i. a d v1ee for 
ouplino- an earphon a · andard-

pr u r  mi r h n f he purp of 

d ermining h a hara ·t ri · ic 
of the earph ne . I pr Y ide. tightl 

eal d chamb r of ·pecified vol ume t 

imulu t he eompli• nc , of h h u man 

ar.  \.n c rph n coupler nd a ound-

lev 1 m er are all ha l ne d o 
valua e t he ov r-al l  p rf rmanc of 

an udi ,m t r. 

Th r a r  t" o 

phone coup er 

T 

of . ·t. n dar r-

n today : ( 1 ) the 

o 1pl r p i fi d in 

lll 
The T, pc L oup] r i 

, .. ,.c n 

f th wo and b 

b en fou nd 

9.. for i ld 

t th 

cou p r . Thi i 

m nt 

A Z24 . 1 2-
1 

newer 

f it 

t ,  u e 

e

w o 

ure

' al 7 .  

The Type 1 5 60- P 8 2  a n d  Type 1 5 60- P S  1 

Ea rphone Cou p �ers 

h Typ 1 ,  pecif" 

to u e 

a 

b A� 

ha e 
f 

· a vaila ' le in wo 

r -

_pr nd 

fit 

:i\ r icro

) ;  and 

-
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(2) the T Yr , 1500- 1 fo r u e on th 
ol<l r l ;,L inch-d i a m  r p i  z o  l e e  n C ' ,  
c e r a m ic o u n d- l e v  l - m e r mi ro
phonc l ik hP ; rr L- 60- P:3 or 1 :'5GO- P 4 .  

h T Y 1� Ji� I 5GO- P 2 Earpl n � u-
pl r,  ·h l ,  is  

ma hin 1 ,  a l u mi n u m  d v i · 
t provid h � pr p 1· a �ou tic cou 1 -
Hng m dium b t we n n. mi r p h  n 

and a n  arphonC'. T h  upl  r al. o 
in lud a ggl e l  mp apply h 
p r  cri b  •cl fore f 500 gr m o · h  
earphone u n d  r t. h c l a mp ha t n 
adj LL t bl pre f t 
d ·  t :. rphon 

o ma inta in th 
zontnJ 1 o "i t ion n c 
app l i d fo r . Th • ch 

oupler mod 1 i d ig d to ac · p t  h 
T lf'p l  oni  · T D I I-:39 j n.rphon w h i  · h  

m o m mo n l y  u d n 

I'l 
703-A a rphon 
coupl rs. 

m t .r ' . Th P 
u n d  \ ·tern 

will al o ft e 

I n  ap p a ra n  h TYPE 1 5  0- 1 I 
i_,u,rph n o u pler j th ame a h 

TYP1.; l - 0- :> 2. he ro - ccti  n view 

( Fig re 2 )  ·h w h o \  h tw R 
o u p l  r diff r from · h  th r a n d  

fro m th pr ot ype A 1 tan -

I 
I M I C R O PHO N E  I 
L------J 

0 940 ---

' 0 020 W R E  
T O  r I L L  
C A P I L L A R Y  
PA RT I A L LY 

Octo ber 1 966 

a rd Earph n e  oupl r .  Th P E  
l ;rno- P :... · :oupl  •r h n ,' a mall t p 
added to p rovid po.·1 .. 1 c and a. c u rate 
l o  a tio of the micr ph n . 

Th TYPE I .) )0-P 1 o u pl r, I a d d i

tion o th . mal l  loca ting tep , has a 
larg 'r d iam ter r ac p t  the 
1 )  ·k-inch-di·  m t r m ic r phon and 
tl h igh t of t h e  n.,con · t ic  ou pling 

avity i8 r d u  · d t m.ain ain h e  re

q ui r  d 6-cm3 c o u p l i ng vol u m  wi h the 

IarCT m ic rophon ' arn.l i . lnrg r rr c

tiv vo l u m  . 
h s mod i fi ca t ion add mca.· u ra l  ly 

t l onv . ni n ee o f  u e bu i n  n o  
way impa ir the a.cou - t icul rfo r mnnce .  

N e w  Cou pler  Performance 

:\ [  u:u r m nt mad in th i n ral 
H ad io La hora. t r i  s · ri fy th .. t th re i 
on ly a slight  d ifI r n · i n  t h  r "'ponse 
of a TD I I-:3� Earph n a meas red 
wi th a n  ... � B , '  . A o u p l  r an with he 
A.� A Typ • 1 o u p l  r .  u r  m a u r  -
m n t  al o h \V t h e. t th d i ff  r n ces 

ar negligil l wh n th<' carph ne re-

. p n · · i ,  men u r  d i n  the . A 
o u p l  r a n  h TYP I·� : · - 1  r 

T YP E  1 :5{}0-P L Earphon r. 
F ig u re 3 sh \VS he r<' , ' POlh' 
T 1 p h o n i  · 'l D I I-3< Earph n ' , eac h  

[/560-8 

I 

. I I M I C R O P H O  E I 
� 

I.-- I 1 2  

f i g u r e  2. St a n d ard E a r p h o n e  C o u p l er s .  ( a )  A S A  Type 1 (Z 24.9- 1 949) ; ( b) Type 1 S 60-P 9 2  ASA Ty p e  1 
( n1 o dif ied to a c cept 1 �,s - l n c h  d i a m eter, p i e z o electr .i c ,  c era m, i c, s o u n d - lev e l - m eter m i c ro p h o n e) ;  (c;) T y p e  

t 560 - P 8 1  A S A  T y p e  1 ( m o d i fi ed t o  a c c ept 1 ·V. - i n c h  d i a m eter, p i e z o e l ectr i c, ceramic,  s o u n d - l e v e l - m eter 
m icroph o ne ) .  No te that t h e  G e n er a l  R a d i o  co u p lers m a k e  p o s s i b l e  a c c urate a n d  re peatable 

p o s l li o n i n g  of t h e  micr o p h o n e .  

1 7  
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1 8  

Lhe :@>IExperim nter 

-(-� .. 
10 

+ e  

+ 6  

• 4 I /,i'1 I 
� 
z + Z 

g 0 

�- z 
a: 
�- · .,: �- 6 .... "' 

- e  

-10 

I-- -
� ..... . .  

100 

CA.RPHQNC � 
N9S 96 
1'\ll0 - 11'  
te.40 Pll: 
��460-�8 I 

I 
200 

I 
llllJC-fi'OP' .. 0"� �---j to•0•1' � ,; ._,. AA I 1 560 � 

· � 60-•3 

I 
zooo 

\ J I/ 

- ·  J_ 

t-� . 
1opoo 

fHJ:"ffl ( b) 

� + ·l-.-----4---------+-------i-------+ 
';!; 

F i g u r e  3 .  Freq u e n c y  r e s p o n s e .  
( a) Telep h o, n i cs T D H - 3 9  E a r
p h o n e  No. 3 ;  { b) Teleph o n i e s  
T D H -39 Ear p h o n e  No. 1 0 1 .  

� 2�-----!..-----------1--------=--------+-----.�--I--+-+------: 
� oC:====±=======:t====-!.c-

[Alllllt'"4)W � M��NC -... .. 6•D AA 
I GO ... ...... IS&�PaZ. 0 P5 
l�•P81 1�60 - Pl 

-ro 

100 zoo 

mea u r  d in he � 9� ouplrr wi h 

a \ e ern ' 1 ctric 6 -!0AA � I i  ro pho n , 
then in he T YPE 1 5  - I  u p ]  r 

with the G l  an d wi h a  T · p E  1 5  · -
p - 1\ll icr ph n 1 a d i n ·  Uy i n  e 
TYPE 1 560- P l oupl r \ i h a TY E 
l .3G -P3 I icrophone. F rphone � o .  3 
has had int r mi tt nt ver f nr o r  

five yea rs · arphone L i a ew 
nni . 'V h ave mea u r  a n umber f 
o ther e rphone� in thi .  man n r and , 

in ea h a e, th re ha be n xc llent 
agre men b ween h r . pon e a 
m ea u r  d in th vari u u pl r"' . 
Appl ication 

To u e a co pler t va l ua e a n  
udiom t r frequency , ho.racteristic 

one mea u r  h oun -pre ure level 
develop d i n  1 h  coupl  r l y h a u  i -

meter earphone. Thi is u ual ly d n e  

�00 1000 zooo 
FR£00E'<CY- m 

a a heuri ni:r-level dial ttinO' of 

If the audi m t r i calibrat cl 
ordance ri h Z:... ! . .  - - 1  .- 1 3, th 

1 t h  t ho ld be 

n 
1. .. , � 5-:-."':"". 

I0.000 
� 

<l B . 
i n  a c

u n d 

d ve l -

upler are derived fro m 
h t tan ar which Z i  s 

(O d h arin o- level) 
oun -pre ure ach a u d io-

me tric fr q u ncy for the re ern Elec

tric Typ 7 - - Earph n . The tand
ar then hat fo r any o h e r  

ype o r  c o n fi  u ra tion o f  arph ne, h e  
h r  hol level m u  be d e  ermin 

by lo du ala n ce t t against a 
Typ 70.5-� Earpho ne .  Thi w rk ha s 
b en done .an t he da a p u b lish d 8 for 
t he Te l ph nic T JI-39 i arp hon 

wi h � I  ,. · 1 /A R hi01 . Th at" in 
Jin 1 and · of Table I ,  bel w. are 
derived from t he da a of Referen ce 
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O c tobe1r 1 966 

T A B L E  I 
Sound - p re ss u re l'eve ls ( d B  re 2 X l 0 -4 µb a r )  a t  a u d iomet r ic fre q uencies 

in the Typ e 1 5 6 0- P 8 2  o r  Typ e  1 5 6 0 - P B  l Ea rphone Cou p l e r  corr e 
spond i n g  to a 60-d B hea ring l evel  fo r a TDH- 3 9  Ea rphone with 
MX4 1 / A ,R  cu shion as read on typ i c a ]  sound -level m eters.  

owid-Lev .l �iI eter 

. ou.pl r I V  eighti ng 
Type ro. Type Position 

Preq11ency-H z 

500 1 000 1 500 r?OOO 3000 '1000 6000 8000 
,_ -

1561l- P82 1 55 1 -C* c 
156 0 - P 82 1 55 1 -C *  c 
1560- P 8 1 1 55 1 - B  2 0  k c  
1 56 0 - P & l  1 55 1 -8 20 kc 

ASA 1 95 1  

s o  1 964 
ASA 1 95 1  

ISO 1 964 

1 1 2  99.5 

1 05.5 8 5  

1 1 2  99.5 

1 05 . 5  8 5 

84 

n 

6 4  

7 1  

77 78 7 8  74.5 7 1  75 83 d B  

67 67 66.5 69.5 67 70 69 d B  

77 78.5 79 77.5 76 7 9  8 0  d B  

6 7  67.5 70 7 2  7 2  . 7 4  66 d B  
* Also Type 1 565-A Sound- Level Meler 

\V a ud io me ter:- ma r be ca.libra ed 
to the ne\V int rna iona l a.udiome ric 

zero . 9 · w  D .a for h T D H-3 rar

phon , ho ugh no in h in rn a.tion al 
andard at pr a Ya.ilable1 1 ,  

an , a ppar n l m IT r h ing 
m de l dd t he rl D II-:3 . o h 
international , an aru . 1 2 • 13 data 
for l i n  ') and ± of Table I are deri\·ed 
from th data of Reference 1 2 . 

Tabl I li t t he ound- le el-m r 

re ding that h ul be r due d by 
an audiom ter to the · -d B h aring 

level and coupled to a ypic l un -
lev l m r by a rI YPE 1 k 0- P 2 or 
'I P E  1 560-P 1 Earphone u pl r .  

In p la e o f  th nd-le el meter 
li ed in th abl h earlier TYPE 

of 
c \ c-Ban nalyzers 

can be u ed, \Yhen equipped with he 
approp riate mi rophone . 

1\ t indu � l'ial hy i ni and th-
con · rn d wi h n oi e m a ur m n 

as well a a udiomet r  ha e a ound

fo\·el me er or an ta re-ba d a nalyz r ;  
on of th upl r· k h onl ad i-

ional q uipment nee ary to check 
he acou tic output of an a diometer. 

For h e ' ·ho wi h o make com
p l  t acou tical and clce rical tc 

an audio me r, he T Y P J:+;  1 =- u-t-.. 
and til1r tion Analyzer ,  \vit h  a T YPE 
1 56 - P40 P reamplifier a YPE .560- 5 

� Ii rophone a T YPE 1 3  " - I  ..,, Ear

phone oupler and an a udio oscilla tor, 

1 r nd 
- E . E.  H OS 

Fig1u1re 4 .  Type 

1 5 6 0-P82 E a r
p h o n e  Co u p  er 

u s e d o n  Type 
156 5 -A S o u n d -

L e v e l  M eter. 

1 9  
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20 

<l 

a n d  t ni m b r of 
A ·ou�t i cal . 'oc-i<>l y of A m  •ri ·a a nd h b n 
nc i e i n  � t.  1 t<lur · work fo r  bu h orga n i za
t io1 1  · .  

R E F E R ENCES 
( ' nd wor h ,  ' Ts i 1 1g ·rnm<l-L •v I 
Eval uat .\ 1 1d i o n 1 (• I  rfon w n  l , "  

A mc rfra n Indu. t rwl Hyy1 rt e  .ll.·.·ocial ion Jou r
nal, �:.. , 1 GI 1 ;t ( H • 1 ) . 
2.  L .. . L. Eagle;.;, ,' . .  L \Y il-ih i k ,  L. L Do rOer, 
\1\' . I •l 1 1 i('k, l l . ." . L vi1 1  , Ht a r lfly , ' 11 ·it frity 
a;vi /( lntnl Factor .... in ( 'htl.drnL L 1 1 i  ·r·•i v of 
P i U :-; h 1 1 rg;h f i rad 1 1 a  ,.' •hool of 11hl it· r < :. I t h .  
Pnl >lil-ih by L :  ry n ru. cop ', ' . Lo u i.-, .'\ I i.·-

uri, rn ):3 . 
3 . •  1 m  rico11 , ln 11da rd ,•p rifirnt inn. fnr , 11rlin
mct rs for Gcm·rol [)iaano. t ir Pli rpose. , Z:2- L3 
l ! ) .5 1 ,  n1 ri c-. n , · nn l. r ·:-:o · ia  io 1 1 ,  w 
York, l ! J .) l .  
·1 . A m  rica ri , ta rula rd p rifi atior1.· for Pu r . 
Ton A 1ulinm1'f1•r.o.; for 'rru 11 i11 y Pu rpos. .... , 
Z2 I. l '...- H l.i�, A m  r icn.n , t.a nd: rd. ·  .\ . ·�o · i a t io n ,  
N w York, I !>.5� . 
• . , 1 11unran 'trindnrrl J f cl hod for lhf  rouµfrr 
Calibration of Earphnn ·', Z2 l . 9- l 9-Hl \ rn  r
i 11 1 1  • u1 td•  rd · .\. · ·ociation,  � - 'W York, 1 4c . 

'tandnrd � pecifi rilion · for , p cch 
. tu.1 1d-

H . . \V . 

, lorig, ,\' ois a nrl You.r Ear, G r  1 1  and 
T w y rk ( 1  - ) , 

S P E C I F I C A T I O N S 

Type Co u p l e r :  A. ' A Type 1 .  
Vo lume :  ( i  ' m.3 inf'ludin� q uival nt volum f 
m i C'rophonP ( T Y PE l ."l iO- l - � l icrophone fur 
TY PB 1 5t'O-P 2 uplrr ; TY 1>T·� I 5'JO-P;3 :\ I icro-
phone for · he '1 ' PE 1 - · - P  1 upl r ) .  
A x i a l  H o l d i n g  Fo rce : .- 0 g;r m . 

Freq u e n c y  R a n g e ; 10  H z  to 
from 1 Hz 0 Hz,  

H z · 1 d B  
:±: 3  d B  

rr ction for p r  s.sure re
n ) .  

D imen i o n $ : oupl r, <linm r 2 1/, y h igh t 
L 1 (6 in<'h (5 .- ,  2 .• ) mm ) ;  ov r-· I I ,  \Yid th 2 7.:1.' , 
l ng h :3 , h igh t :3 in h (5 .7, 7 .7, 7 . 7  m m ) .  

Net W e i g h t :  o z  (2: 0 g) .  

S h i p p i n g  W e i g h t :  2 lb ( ' ) . 

'atalog �Vu.mber De criptwn Price in [ A 

1 560-96 8 2  
1 560-96 8 1 

T y p e  1 56 0 - P 8 2  E a rp h o n e  C o u p l er 
T y 'P e  1 560 - P S J  E a r p h o n e C o u ,p l er 

$ 30.00 
30.00 
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O c tober 1 9 6 6  

OCT AV - BAN D A N A LYZ E R  

W ITH 

A-W E I G H T I NG 

. n · -weigh . und I I i now 
often u ed t. ru , imilar t 'I f 

01 e h · u a good rr la tion has 

b •n fo u n d  fo · ma n r noi.·e 
A-\Y ight d o und l v ls n d  

p e h · n  rf rcn · an no1 in · ' .  

A-wei h t  ' I'> und le I i  of n m  a -

u r  d · n  l ie u  of or u. a uppl m nt to an 

m a  ur m n · , 
need d t wo i.n 
m t r and • , n  

Th 

a l  r i , .  ' I  o m a k  b o  b 
h sl u tJ has 

'o und-1  vel 

I ll 
0 

O l '  
h iuc l u  'ion of a n  

n A-w ig ing i� 

h R X D  w i , · h ,  w h i  ·h 

al o t n tave band 
qu nc1 �p cifi d by . A 
P r  fer r  d F r  q uenciC' ' 

.::\ 1 a. u rem n t s .  B > h 

a n d  th YP · 

_ oi e A nalyz r c n.f orm 

quir m ·nt� of t he n w A. merican ... 'tand

ard • 'pecifica,t ion for da'{) f I alf-(Jctave, 
a nd Third-Octm·e-Ba nrl Filter ." t · •  "1 . 1 1 -
1 966 j r Typ E, lass II octave-ba nd 

filt rs. 
T h  ne w analyzer · s ho' n in • ig

urc I 00' h r wi h t he TYPE l ;- '6 - [  1 
P r  a m p 1 i  r and .:.\ I i  T p ho n  . Thi 

o m bi n a tion mC'a u r  s level rano-inO' 
from. :.., dB to 1 :30 d B  the am 

a.' t he TYP E 1 .).") 1 - So u n  - L  v 1 r .  
A n  exi  · t ing ,..1 Y P E  J :).) -A 

and � oi.;: \ nulyzer ca n b conv r t  d 

t - B P m d 1 .  } )r <l ail � 'Yrite · o  ' 
i W. R. J( u 11  ect, ' '  T w, .o mpu.ot. c ave-13 ncl An - • • D lyz r ,, "  General Radio E.cperimtmter,  Oct;ob r 1 02. 0 Ur T VIC cpar ffi n · 

Catalo(J 
iunber 

1 5 5 8 - 9 8 9 0  

1 55 8 - 9 8 4 8  

1 560 - 9 5 2 0  

Description 
y p e  1 5 5 8 - B P  O cla v e - B a n d  N o 1i s e  A n ·a l y z er,. 

Port a b l e  M o d e l  
T y p e  1 5 5 8 - B P  O c ta v e - Ba n d  N o i s. o A n o [ y z e r ,  

Rock -Ad a pted M o d e l  
T y p e  1 5 60 - P'4 0 K  P r e a m p J i f i e r  a n d  M i c ro p h o n e  S e t  

Price 
in USA 
$ 850 . 0 0  

8 5 0  .. 0 0  

2 5 1 . 0 0  

2 1  
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Photo courte . .,, of lrilcox Electric Compam1 
Wilco x Ty p e  96 tra n s m itter, w i t h  G R  freq u en c y  s y n l h es i :z: ers i n st a l l e d  in far-ll e ft rack.  

V E RSAT I LE TRANSMITTE R USES G R  SY N T H ES I Z E RS 

T ho who�c dark bu"in ._ .  i i" to 

jam nl l i  t.rn n .  m is ion ar n )t likely 
to \\ l co m� t}1 in · r  ·1 in tt.s f fr -

r s. · 1  t h  :-;iz r"· to con t rol ran"'
r Ir ·qu n ·i � .  T h  ngin r a the 

n mitt r ha · in a t.�·picn l . ·nthe
iz r, th c < J  ufral n t f s "·cra l million 

cry::-:t: l.:-; an i ca n j um p  r m nc her z 
to th n xt "·ith he ab ndon of a 
gra. . �:hop r .  

T h  \Vilco.· E lec ri · t ran mi1 r 'Y '
t m ho ·n a• ov \Ya� es1gn d and 
built b ,. \ ,'ikox E l  c tric f r a g vern

mcn anx1ou to maintain communica-

t i  11 in the f · f int rfer nee. in tc n-
tion 1 o r  otherwi e .  Each of ·i.x ra n .  -
mitt er in h �y · m c·an b fi re u p  
i n � tun tly on a n  o n e  r tw f :3 2 p re · t 

h nn L· . Pri mar r fr qu trol i 
l y r •stal ill· or bu R 
fr q u  nc r .-yn hesizC'r · · and r ad to 

ak ovc-r if a the 
op ra t r wL n to e up n " fr .qu n 
ci ' w i  hou rindinu n ' er a] . The 

o 1 n u m b  r of hann 1 tha , can be 
� t by m ans of the n he"'izer i high 

nough to mak any would-b J am
mer · ' k up anoth r p rofc ·10n . 

A S I M P L E  WAY TO SYN C H RO N I ZE MAG N E T I C  

TAPE W I TH OSC I LLOSCOPE TRACE 

D u ring om� r 

tran ien t ound p 
inc:r Depar men t  

fiO'lll r

�ury to 

1 "  Using Photocel l Wh re it Co nts," G ner(ll RmUo 
Experimenter, ctob r l 962. 

cop 
p u L· 

T h  

h o n iz he arting of  a n  o cil 1o-
ra ·e with t h  po..;i ion of the 

o n  a ma netic r ordin(J' tap . 
T Y P E  1 5 :36- P hotoelectric Pick-

off 1 p ro ved ver well ·uited to thi ta sk. 

www.americanradiohistory.com

www.americanradiohistory.com


Fig u r e  1 .  P h ot o e l ectric p i c k o ff s h o w n  
m o u nted i n  t a pe record er. Note p i e c e  

of reflective f o i l  atta c h e d  to t a pe . 

The p ulse was located on the mag
netic tape by trial-and-error to within 
an inch or two , and a bit of aluminum 
foil was fastened to the back of the 
tape at this spot by cellophane tape . 
The photoelectric pickoff was clamped 
to the recorder and positioned so that 
the light beam shone across the width 
of the tape . The passage of the alumi
num foil through the light beam ini
tiated the oscilloscope trace. 

TIP 
.---------------<> + 25 V DC 

RING TO CRO EXT 
TRIGGER 

SLEEVE .---------+------<> 
I 1160 -G-2'91 

F i g u r e  2. El ectr i c a l  c o n n ections to p i c k o ff pl u g .  

O cto b e r  1966 

Figure 1 shows the p hotoelectric 
pickoff mounted on the tape recorder. 
A piece of aluminum tubing was screwed 
to the chassis to provide a convenient 
gripping surface for the mounting 
clamp . For final positioning of the 
pickoff, the mounting rods were ad
j usted until the sound pulse occurred 
coincident with the start of the trace. 
If greater precision were required, the 
photoelectric pickoff could have been 
mounted on a micrometer carriage. 

Electrical connections are shown in 
Figure 2 .  It is necessary only to supply 
de voltage of approximately + 25 volts 
for the exciter lamp and to connect the 
ring of the TYPE 1536-A plug to the 
oscilloscope external trigger terminal .  
The scope itself, o f  course, should b e  
adj usted for single-sweep operation . 

- GORD ON R. PARTRIDGE 

N EW N BS LAB O RATOR I ES TO B E  D E D I CAT E D  

The new laboratory complex o f  the 
U. S .  Department of Commerce's Na
tional Bureau of Standards, located in 
Gaithersburg, Maryland, will be dedi-

cated on November 1 5 .  Secretary of 
Commerce John T. Connor will head 
the list of dignitaries participating in 
the ceremonies . (Cont'd) 
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2 4  

n r i m 

G E N E R A L  R A D I O  C O M P A N Y  
W E ST CONCORD, M A SS AC H U SETTS o i  78 

DO W E  HAVE YOU �  C O R RECT NAME AN D A D D RESS - na me, com p a n y  
or org a nization, d ep o rtm ent, street or. P . O .  b o x ,  city, sta te,  a n d  z i p  cod e ?  
If not, p l1e a se c l i p  t h e  ·a d d ress l a be l  o n  th is  issue a n d  return i t  t o  us w ith 

corrections, or if  you prefer, write us; a postca rd w i l l  do. 

N BS LABORATOR I ES C ont?"nu d) 

wit h h ic i i  n ,  r a rful Jin r cl t ron 

fl ld 0 

mp · 1um 

Trad 

on h grou d . •  b u I -
rt from a l l  O\' r h 

n in\' iteJ parti<"ipat . 

importan n w facili t i  � - B, 

a ar • h  imp r an func ion i n  h i  , r 

G E N E R A L  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  
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