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Chapter 1

PREPARATION

EIMqo1e. 0/1 ~ eels

""e... lfllIt sliding ..-:1'1 26 ill .... . -....-
~ ~

Turn _ the NAGRA E .... .....- _ 30 bI'
.......,;"g fIoang sctew$ 29 end 32.

f'IIOI _ 1~ D-ty pe ~ . IR20) 0'
liIIewl 2fJ D-Iype ~ eels, ....
....... direction, as indicated on Ih<I -..... 01 ....
COI'hj)IittmBnI . /I is ~ to place ... bMIer .c
aacIl &nd firs!, and then to insert the Olhers in

""-
PI_ back cO'o'er 30 inl0 place l acuring it ..,Ill

1IC.~ a 211 and 32 and lurn 1ha NAGRA e O\Ia•.,.,.
S&1 mein luoctions seJec10r 10 ' PLAYBACK " or

" RECORO· and ch&ck volIag& by ~es8inO down
'Ball, Test" , WllCt1 22. With new cells. """"" 13
8houId $hc>w 18 v ce ee lower _ . H II>e

f\lHtdIe .......n. below 11 V. II>e ~ o l l"O" i .

insu'h;:;erlllo ~ "'" NAGRA E-

c

•

•

•

•

•

~.I pow&!' supply

'Throw .-:tl 26 10 'ExIemaI",

The P<W3AA E can also be jlOIIo('It8d tIy IhIo "'TN
......... po.- ~ which ca. ...... 10 qlUI 2'S

Pow. PecIl. r- _ ~ 8S SO "g · Ban. TM1'

$oIoII;fI 22, .- 01 ""'*' 13 ...... lI" 10 ....
t.- rigIt. n dag& soq:Fd is 8PP'O"""'-Y
" v.

,."
• ill poe' .... to c:hecl< IlwI vol!aOt ~ ot ....
NAGRA e (Ball. Test 22) at any _ . no """*
w/'IaI: Iunc1Jon has '-" seIec1ed.

"

,

"



1.2. THREADING THE TAPE

1.3. SPEED AND REELS

2

Rele",e pjr>chwheel 7 by P<J ll ing lorward ba ~ r 9.
Place Ih.. l u ~ reel on tI>e 1,,11 and the ..mply r ~

00 me righl hand sida. Secu re ltiom. Thread tI>e
taj>e around tensioorollers 1 ar>d 10, and wOnd
su fficient lape 00 lhe em pty reel . Eng"!l" the
pirlctlwhe<>1 by pushing leve, 9 hack inle its
criginal poslDon: il should snap sha,ply into plac....
Th8 recorde r is row ready 10 operal...

N6 :
Whao threading the tape. ""sU'" thal the oxide
layer laces lhe heads.

The rac<>,d cha,n 01 Ihe NAGRA E is e<Wibrated at
thEt laclory wittl a g i ~ n type of tape , II anolhe r
type of lape is 10 be used, il will t>e r'IIlCassary 10
re-cal.b<al.. lhe machine '" explained in Chapte r
4,2.

11th.. NAGRA E remains unused lor a long period
01 lime. laver 9 should not be loft in th" released
posihon as lhe c luldl might d..I.. ,;" ral" a nd
become thEt SllU rco of noisy rew<nding.

The NAGRA E is a sing le-speed recorder
availoble either in 19 cmIs (7 112 ips) or 9.5 cmls
(3.75 ips ) ~rsoi n,

The ",cord,ng limes gilten below are an indicahon
on ly and cormspond to 35J1 long play lape ,

,"'. 9 5 cmls HI e mfs

Cover Closed t27 mm 47 min. 24 min,

with cse r 178mm 1"34 min. 47 min_

with OGB 267 mm 2h12 m'n. moe min.

standa,d 50 Jl lap" :

Reels 9.5 cmls 19 emfs

Covar closed 127 mm 32 min . 16 min.

wilh OSET 178 mm 11 h03 min . 32 min.

wilh OG6 267mm 1h36 n un. 48 min



The meter has two gradl.l'll<>d scales. 009 in "GIIs
and It\El other in decibels. " is used to <:hed< the
supply voltage, to adjust It\El input seosil;"ity. to
eaect a fOugh ch9Ck of the c ~cuits and 10
calibfate Ihe record and playback chains.

Mechanical zero setting

ay mean s of adjust ment sc'ew 14 Ihe
modulomotar n_ le can be moved 10 the lelt or
10 the right and thus positioned exactly at the

beginning of the scale.

Bal;lery cheek

LI1W9' scale. The thick part of the ~ I e indOcata"
II>e minimum and me.imun levels of the oopply

voltage (with batl9<ies}.

Input "ensltllllly

Uppa. scale. The NAGRA E meter lunetm s as a
mod"'ometer, i.e. ~ sllows tho peak value. with

fast use tme and intagratocl fall of the recorded
"'9'18 1. K incOfporateS a memory device making it
possible to ,ead the VSlU9 d isplayed. As is
cuS1(l1J1ary with Vl!' me ters , graduation is only

trom -20 dB 10 + 3 ee.

Low9r scale. The NAGR/\ E is ocauippad w<lh its

own checking device. A 1'1008 p1ac9d in. KIa the

' acotd", pormits a quick dIec~ 01 all circu;ls . The
\/Oltaga rnaasuroo is shown 00 tha JOOl9r (sea

Chap' ''' 3.3. ).

Calitlrallon of 11>8 rec:or<klr

UpiXl< scale. Th is scale is used lor calbalioo
{soo Chaple r 4)

Chapler 2

OPERATION

2.1. METER READINGS

3



2.2. POTENTIOMETER POSITIO NING

"p

,'j'",h
':'

LIN E INP UT J
& PLAYBACK

2.3. SAFeTY CATCH

4

The hW NAGRA E potentiometers l(j and
17 are graduated d ifferent ly.

Potentiometer 16 micropnone

Graduated Irom 160 to 7 1 dB . Th is scale

e.pH!sses the sound lev.... in dB for a recorded
level of 0 dB. I.e a 320 nWM11 flu• . Tho thick
patt ot the scale cOHesp<>nds to the beSl
lIP"fatiOrllli lange oI lhe microph<lne p'ea"'lllil ier.
If sensilillilV must be increased as tar as belwoon
82 ar>d 7 1 dB. lhe backgroond noise will nt} klllgar
be neglig<ble WIth ....Specf lO tape n";se. How&ver.
d se,,,. tlvity must be <!&c,eased to betwoon 125

sod 150 dB in order to ,eco,d at 0 dB on the
m<>dulom"'er, then e e iput signai is too strong. It
is tharelor& necessary either 10 relluce tt19 si{lflal
lIov.. by maans of an allen"""", providoo the
microphone it se ~ is not saturated. or to swifch the

iopul to '" less s "" si ~v e posoIioo.

Potentiometer 17 Un.. lnput & Playback

Graduated trom - 70 to + 12 dB. II a lape
record/ld at 0 dB "",91. La. a 320 nWblm ftux, is
played bad< with the potootiomrrtar at 0 dB. rt will
giv" a nominal signal 01 0.94 V at unbalanced h.....

output 24. The moduk>meter will ",ad 0 dB. " the
pOlentiomal" r is sal 10 + 12 dB fh" modulomater
woll indicllle 0 dB tor a signal rocorded III -12 dB.

AS a safety precaution on the NAGRA E. main
lunction selector 20 is equipped with two slotted
bunons. one is red. fhe other wt>jte.

During transpor tafion . : to avoid inadvf!rtent
op<lratoon ot the recorder, it is possibl" 10 lock the

selool<>r in STOP position by pressing the wM "
buttoo and tU<ning ~ 90" .

Ouri"il playback or editing : 10 avoid accitltmtally
a w~ ~hing 10 r e ~ or d , it is possible 10 use Ihe rOO
buttoo in the same way. The main selector will
tum freely bul ~ WIll be impossobl.. to s w ~ch it to

~"'



S I I•• 20 hils so. p<*bOi l$ lor !he k*>-.g

""...... OS :

SToP : p"""""" Sl4'PlJ dI.....edoid

By "-"'-"II dtdaise :

TEST : '" is Mol lor '_ ""00: ........ is nat
.....-.0. ~ 13 lItIOWlIlhe ~ fA
... s>gNI thus maU'lO c possollla 10 ...,...., ...

~ . - ; l M I y .

RECORD : TI>II tape os •......-.g; C is JirSl ..ased
end lhM ,ocorded.

REFERENCE SIGNAl AND CALIBRATION:
Po..liol'l allowing the calibration 01 tho r&ClJr(l
ct>IIin . (See ChapUII 4.2.).

PLAYBACK : ll>a sognal '-' • . ....I'*' a ...
~ _ ........ car> be rwaO&d II) trwough

... buill.... ka I.. *_ by "'- 9~ 19 II)

!he 0-"4 ' • .,mtd. ~ .. adjusled by
mean. of poten_ .. 17 "Unfl Input &

~. p<Mding "T_ Drncr" . ..... 18 is on
the "One!" p o s i b o o ~

FAST : ltios posi\ioO. pem'IItI ~ --.I (...... I
f I ' ed) or last Ioward ~ 9 tIf"9'I9Ild). In lui

Iorwilfd. Ihe 11;' ""*. II <IIscOOrIe<:te<. 1II.
~ is w ailable headpfIooes aulpJt 21.

2.4 . MAIN FUNCTION SLECTDR

5



:U. CONNECTIONS

So>" (:OrlnK\1IO'S on bee SIdes of !he ,........d&o

permil 1M use 01 valK)I,l' ac:c.. soriGs fo r

........ ~ ' " Of pI8ytJ¥k .

t.-. "'PUt 11 (temaIe Tuc:fIoII ikloIel
e::un.nt .... I'lpI.t, IewI of ...tctl • q I I d willi
polell!ioo•• • 17 "tile ~ & ~ ,"-d< •.

a.... 1oC... isCicI :

.......,
­Ma.imum leIIeI
Source impedance

3 ..... kir OdB
ec c
140 pA
high.er lhiln l 1«1

Mik" inpul 12 [XLA :l-poIol
t . l i ~ . Input, l"v,,1 of wh ich i l Idjusl"d b ,
0'Ilicr0ph0nG poItO'llioo"etBf 11>. ThrI 'npul <:an be
I$pled » dilt9ren1 types ot mic:rophonos by
...... of slMld'l 33 on ... ......rsil\e oJ th&._0..

,-. u.~ . "" ." .•._ ./ "._-
~

(-.- ....-.... .....­-1." ,_ .....

i - ·_···_·-.·... ,... -._-
'+.--._-,."---.- _ ._ - ~ - - ~ ..-_._ .. ~- _ .•_.. ~ -

•

c_•. IN<o ' T'"

~lC8

SensiMy

~ r m o u b i t ; ; o l l l « l ~­Seo_ity

~ ...
Sourco . , ~"""

ey...., MOo" 200 Q

..........­-

. 12 V. 4 mV I*' Jlbarm.
2 ~ mV bOdB

l32O " ~)
.. ",V b OdB
( 51 0 ~1

1200 mV

. 12 V, 2 mV p&< llbarm.
1.26 mV lor 0 dB
(320 nWbl'm)
2mV101'0 dB
(610 nWbl'mj

ecc m'

10.0
25mVlor OdB
(320 nVtbm)

" mV bOdB
(510 nWb\onj

1200 mV
hig/W ~ I .e)

10 . 0
0-138 mV Iof 0 dB
(320 """'bom)

0.22 mV for 0 dB
(510 nlM>m)
100 mV



VoItal)8 line inpul 15 (t:>anaM pluQif
The ...... is adjusted by pOI",,!iomeler 17 " lJnIo

Inpul & 1'Iaybeocl<••

0." V RMS lor 0 dB
150 kG
reo v

0.56 II FlMS lor 50 Q
0." II RUS .... 600 n

.....-
As",••_ ieII lJnIo OuIpuIlM ~ plI,ogs)

Cha.......... :

O- llofVIWS
.... 320n'Nb/m

U 611 RMS

lor 5'0 nWbl'n

,..s :
It stw:Ud boo ~ ....... broIOcMII I\.al _

.t;onda«! i ....,. 3ZO nWbhn lor mono

' .....duI.; ;, "'" .... ......del IS deI: ,. ed
...... -......Ho ••.• iI-V.-y D
adjull ltlii .... D 510 n'Nblm bJ ~ "' 'Il

... ~ n ... ,.f... a geoe<aror.

.... impIow>g .... IOJ_ .- bJ

.. dB, 0I;Jl0cA as.,....,. _ieII .... ~...,
boo replacAd toy a ~ .... 0UIPUl

.. ... 111600 G

1.56 VI600 n

E>ternal power SUllllfY. Suppty volI"Il " must
be l)atw-. - 10.7 et -35 II. AccePl.b18 flppIe

is to.7 V,

7



:iI.s. RECORDING

With m icrophone

"

Conoact the microphDrifl to inpul 12 and switch
33 10 cDf<9POJ'd to th... Iyp9 of mik& us&<:!; main
lunc1ion se/9cID< 20 on TEST, Adjust th8 inplll

5Ilnsilivity with pot...l1liDm&lef 16. " a headSel is
availabje. d is also possib/9 to evajuate the quality

of th8 BOUnd ,ecording and del&fmine me beSI

positioning of me mierophDnll,
Turn S91",,10< 20 to RECORD. The lape is

running. Anything alteildy '6OOfdlld on th8 Iap&
will be first erased as d runs across erase head 3.

M th8 headphones Dulpul two lYP8S of signals
can 00 heard . Whllfl "Tape-[);,6I'1" swilch is on

"[);rect" . th... signal being ,eoord<od can be hea<d;

wh.......s .. posiOOn " Tape" . th8 signal heard is

....ady reoord&d on the tap" and is ,epo-OOlJCed
by the playback head. Comparison 01 the.... lw<l

signala peI"fTVls an .... alu800n of th8 QUlllity of th8
,,,,,ording. and in pat1iCulBf Ilflables del9Clion 01

laults, such as difl on a head or a l ape threaded

the wrong wWf.

H8 :

The tape can be ,ewound Ieavi"il main seleclO,

20 on RECORD, but r&leasing WWll' 9 : Howeve"
lihouId th8 tape accidentally lOuch erase head 3

or record head 5, ~ w","d be partially ....ased

With Mne input

Connect the signal source to the adequa1El line
input 11 or 15 <see Chap1ef 2.5. ). Selactor 20 on
TEST and adjust th8 sensitivity with potentio ­

me ter 11.

•



To rucl a . ....... dod tape. \IJm S8le<:U' ZO 10
" PLAVBACK". To st the ploI\'baCk laval,
........ 18 1O " 0irecI" use lJC*liillU••'. 17. •
18 is on "TAPF'. the pIayf'a'* ..,.... .......n.
~ . TN Iig"lll read .. lIIso av_ at
loMdpto... 0UlPA 21 ...... ill asy,""Wllliical Ina
00IPUl 2. To sw*:tI on Ih9 ~ ... b risl pt· ,
_ ...... 1$110" b "'Sl:: I k

• .,....,..

.•"
•• 1 T .. I O . . . . . . . . . , a r a p e ~ I J l I h20
on "PLtYBACK" ...... . I III ..,..lI.

n. it pm_ it the .ecoo<l&o is eqo iqlad _ a
Iloaling outpuI600 0 , • .• V ... 1.56 V lopllon),

Wi-. ma.n .,lsclOo on "PlAV8ACK" and _ II

IllghIIy . sll ased 00 It\iII lh9 Iapo it 001 ~
.... tepO'\8l" can ..... a miaophot. ~ . . . . , .

TN tlICOI'<InlI C*l lh8n be nns""ned lly simPY
lully -.g~ leY.... 9. A convnent....r by tlla
.eportaI ov.- ilia ..coning is at"" pos.sibIa by
*"",hng pol ~ t ...s 16 and 11.

Connection with otto....eql,llpmenl

.......... the NAGRA E is so.oppIied I<Om an ATN its

.... Is Mi"lIfIPI'd 10 th8I cl ... ........ II it ia

~ an ~ fie -..-. cl """""" ,. alio
Wi oow;W 10 Ihat 0I1h9 mains " " <1IiSftOA""'" cl
.. aogNiI can prto9IliI"lIIa ..._,, : '-*_ cl ....

-"'ing loop ec t:wmed the .... 01 the N.t.GAA
_ not be eQClly III !he _ p:*-........

_ cl .. .. , ~ . T "'8V _ due

10 _ ~ --...a loop or due
III _ _ n'IIIQO'*Iic iekla- e- it Iha -.lh cl

... NAGRA is cifaetl1 COl ......1Ud to .. _ cl

the ........... Wi"idI.cIi¥ily cl Ihis COO'«:liOi •

...... no! be adeq .... 10 SUW'l'SS .........
lliIIeo_o::a.

nw .'411811 "*'_ is." c...- opnon, Ill .... two
poMI" diedes back4O-back .. the c:onntICtion
bel .M .. ATN _ and !he mains __

TN doodee do no! condUCI below .............,.
I V; trIey lui pm!eCIlDn /rom ItMI "...,

1""'" cl fKlII do 001 ......--.... .. miIMlII .......

lJrlIOI1unalelr thio meltlod has not \'8l _ "
iolrOduclld in V""""" nalKlnal ,egutalO'li'lS

2.7. PLAVBACK

• • .

\..
(,SX II " .. " " zt

,
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AnOlller solulion is to have a differential input on
the amplifier. ThIs is the case with the DSM

monitor and , in generel with p rote ss ional

equipmenrs. Two wires are sutticioot to make ttle

conna<:tion, the eartM baing Sbepped through ttle
main... On the o!hor hand, in the case 01 ball9ry

opetahon a third earth wire is required.

II the NAGRA E is connected to an unbalanced

ilIf1pt!;er, the problem Can be minimized by !he

use 01 short earth connections to the amplil ier

and me ATN; by keepinglhe mains wires of the
amphfier and 01 the ATN as paral lel as possible 10
evoid formation 01 a big lOop.

Do not torget that It>e microphone input ot the
NAGRA E is balanced and used as Iina input lor

low94s between 2.5 and 1200 mV. Thus the
operation is a1waVS car,ied our using 3 wi'es, one

connecting the earth of the equiprn9nr and the
OllIe< 1\1/0 transmining Ihe signal. It the source is
unbaIanc.:l, 0fI8 at the inpur wi'as should be
connected to its earth and thu other 008 to its

actiw termioal . It thelwO oqoipments are already

connected 10 a cornnlOfl 8arth, the first earth wire
ohoukt be cut.



Ris. 01 e~ lyte leakage

Despite the eIlorts 01 eel manulact",ers, there

always exists a risk 01 laakago 01 the el9Crolyta,

espacially from flat ba\1erias. Such a leakage may

cause serious damage 10 lha NAMA, aspacialy

il ~ i s ""pi In ~ s carrying case whdl /91ains the
corrosiv(Iliquid.

Thus :

il. lor any Ioogtll 01 time, you do not inWnd lo
use yow NAGRA cn balleries, ,amolia \ham.

ff you PQ your battaries in a froo:zllf, you
practically stcD Iheif seIf·dlscharge.

whan your baIler",s are l lal , mmove them

immediately.

~ a leakaga occurs. wash with water. The

NAGRA sutlers much less from watel' than

1/OnI the electrolyte 01 too balleries.

In ","dar 10 rec ord and playback, the tal'" must be
in a perfect contact wilh the heads. UntoottJnate ly,
cartain tapes lose some 01 the ~ oxide which may

then sallla on the heads. The playback Ihoo
becomes muffled and the ,ecording distorted.

Fcrtunstely, inspaction of the haads is ""'y easy
in the NAGRA E. II is sufficient 10 inspocI the

recorder without the tapa. The adive part 01 the

head is white and polished like a m ~fO r; it black or

bfc>wn traces are llisibla there. ~ is necessa'Y 10

rem ove them,

II ,s not recomroondoo 10 n.t> the heads when dry,

they should be cteaoad with a piece 01 welled

OOlIon. A1coh<.>1 is good, but water is accaptsble

t"", In urgoot cases the COfnllf c l a hai\dl<"'"Chlel,
wetted with some saliva. can be used. On It>e
other hand, strong sot...ents, tike trichlorethylene

and sim ilar liquids must never be used, as they
~ausa the apoxy resins used in the manufacture

ot the haads 10 expalld.

Chapter 3

MAINTENANCE

3.1. BATTERIES

3.2. CLEANtNG THE M AGNETIC HEADS

11



3.,. ACCESS TO THE INURloq Of' THE.......

12

To open Ihe NAGRA E two Iafoe ~ 23 and
21. thould be uncIone by • 10' _ _ pushed

inlo .. I......deo in ...,. 10 _ !he 1ocII ,

n- ... ~ deck .. "PM "'" beong hingeod .;0:

........ -tWld end. • " de-. nol, ~ 23 _

27 I ~ more 8I'd puIh 1>IrOIr. • """ ......,.._
...... IW I¥. lie ron .. bill "'5idI 8I'd it .. be
'* ! ..., kI ~ .,...... n. IlUl$ _ yeIaw

bitt 2. rnm long wiI'I two ~ sIOI$. The
d'IamIer sholAd be tuned to.ard$ \IlOI outsidu of

"'_<lei

Once the teCOI'der is open you WI ~ ~\lft the main
c;rcu it board. Th" co'CUI1 dlag'am and bag of

spa'a jllIir'l ~ .... ...-.cIamal th 1hili baIw>d the batl&ry

~, To cot..... iICC8~ IIO !he spiOI"1lS ~ is
necess.y 10 lift ItIa main CO'cuil board which is
hngad IIIOou its ...... aOga. The fIooot of !he drcuiI
"'*d II r;"oo by two ~ . wNcf> must be

.- bel,,", "'" cifcul tJo.d can be lifted
lCl-n- __.. are Ioc8t-.:I on power Iransastor

'- ... at boIh a<IgiM ol "- oin:uI boowd. The

righl hind dill"''''' __ ~ Ihn:JIqI .. case
ol ... ,......"'" just 8bow lIIIi ""- output SIlld<f!t
.... Ihe Ilift _ KftW OJ --.... "-<l up

........<i ... mKtw\e

~ oroer 10 use !he moclOO'i4'eo .. . voIlmel'"
laI<a from ... bag tho bl;ock wire woltl • CQI ....c .....

ill one end and an insul319d mea........ p<obe at
the (lth", . The COtYl9C1or should be pIugqad onto

pilar No. 21 which is on Iha main circuit boafd. on

the righl handsld", ir'l Iir>e with the supply seleclor
· Pow"," • • you mquir.. the voUm....., tor coarse
__""",nlS only, 1.1 . chec l<iong I"" S<ipply
woItage. it is nol _ SIlty 10 di ik:OnnllCl the
oircuiI oj ... frlOduIOrMw. • IJ'6MIt .ccunocy is
, equire<l ' emov" brid91 TB·P On Ito. lefl
I>indsoda ol !he ~ . RernDwIQ .... lin!< TB-f>
'_'11 !he _ ~h 01 Ihe moduIometer

cin:ult.. n.a...b-e. should W'OU .... 10 ......
_ on '- <:ircuiIs • Iir>I< Ihould be

MIld be. Cln 1&0. The Pi ' •• POIa of the
....... !'IF OJ ..."... ...... ......., 10 ... main earth
<i l dIo aold !he ~ -..red ...
I JespecI 10 -u,. As • _ W'OU

C¥I "-' the inIIINI ~ -..ga you

.. fird on ... IirsI piI;If whictl "" I ll'ey ......_.ew to it. This pilar OJ on Iha right h8I'dsiOO

ol I.. citcuiI board nalff 10 tnoa POW'" t'ansistor
I'i4a1 ......, T.. voltmeter should road 10 on the
Ioowet scale, i.l. - 10 volls DC.



Fu•••

Tha genel'al SUPPtv fuse pm' ''''ts the NAGRA
against :

the short-circuits which c ould be caused, fo<
example, by I loose pert inside the rooo«Ier.

a ...vllrSlll of the supply ..hicll is a1wsys
possible in csse 01 accUl'¥M.llaIOl"S with non­

standard terminals or in CltS8 of a ...."""sed
.lf1Ornai SIljIply connection. The usa of a

diode in . ...;"s witllllle supPy mlllM a waste
of 8I'III'9Y which wooId shorton !llo uSl'llul life

01 tile bell...;"s; we prefer 10 ft a diode in
parallel willl th.. supply wlllch would cooduet
in case of supply ,..versa! . and the fuse would
blo.. il tM co"..nl """sme ds"Uerously

strong,

TIle ~ a1 fuse is of the in-lina sokIered type;
~ is kx:ated near Sl4'pIy salado< • Power" 26, on

tII& riglll:, inside IIIe NAGAI\, under tile rhain

circuit bawd. TIle rlltOlg 01 tha fuse is 2.5 A: a

splIW fusa is in the bag of spara parts: be/ore
,aptac;ng clleck witfl a IIo\Imeler thai tile blown
fuse IIq completely malllld i.e. that there is !llo
voltaga at one 01 its ands and nona at tII& otllar.

e attery fuHa

TIle batteries of the NAGRA E coosiSl of lllrea

groups in series; each llfflUP Cf.lfI!ains four cells.
n-e ~ s are connected b'f wires roo inside
tile NAGRA bellind tile battary boo. Some

8CCUmUiutors (nol ours) have a thin el(lemal

inslllalion: ~ ~ is damaged th.. may cause ..

short -circu~ belO'eM two groups 01 cells snd the
currant may easitv reach one hundred amps.

which is sufficient 10 msIt the connocting wira: its

insulation will than bum, producing aotremely

corrosive gas damaging the wl\ole liIptl recorder.
To avoid this, wa have iI:\cooporated fuses in the

ballery coolacls, on th.. rigtlt lIandside: a spa",
IUSEI is in the bag. Commerciallusos may be usDd
(bul ttlIlir contacts wil not be m8dol of precious

alloys). Fuse dll1ll is as foIows : diamater 5 mm.

lengtll 20 mm. fati ng 2.5 A.

13



:l.4, SIMPLE FAULT FINDING

Machine comp"tely dead

Basically lhe pc_ supply ~ suspect. Press the

swilCh "Ban. Test" Ihe roaodl.. should deflllCt

N rt does not dllllect at aN, checlc if too baneries
are finGd or Ih.. ATN is conn..cIGd. Check ..Iso

whelh.... the switch " Power " , on the r ight

handsid.., is irI lhe cooed position.

The ATN may not b& powered; its voltage switl;h

may 001 be in Ihe correct posibOl'l Or ilS luoos
may be blown. Before dismantling the NAGRA. try

it first with anoth", ATN III with lh.. balleries.

" !his is not successful, chock ee "",in fuses,
(..... Chap"" 3.3.).

If Ihe naedle O O ~ O C I S bul lass than 10.7 V

charl{l9 tha batteries
N the noodle dilllecls ab<we 10.7 V and the
recofd.... does no! opera1e. ll1efe ~ a _ ",us

fau" which requires 9XPII11 allention.

The electronics operi>le (ampNII. ... modu­
1011181.', h.adphon• •) but the motor d oes not

'0"'18.

Switch Ihe mach;"" 1<1 fast ,ewind and turn the

IIII! ...1by hand. II th& motor stsrts rt means lhat

its colloctor is faulty. It must be repaired but. in

tI>e meanlim• • it may still continue 1<1 work. n a
. e,.,,;ca 9tlg;naer is not ava ilable. cpan the

••co rde. (see Chapler 3 .3.). remov.. Ihe

s c ~ · c a n shielding the mmor and lry to
cklan Iha collector with a tis...... s<laked On alcoho l.

Take care 001 to distort or damage th& brushes;

!hey are made 01 p"lICious alloy and are very
e .pens~ .

The motor" rota les at full speQCI On playback
oron reoordlng.

It may be a fault due 1<1 the speed stabilizar or tI>e
lachometric head. Ths head is near tt1e motor
insida Ihe bGU which goes 10 tt1e nghl , eel. Check

that i1s wires are 001 broken or that rt is net

misplacfld. The normal gap betwaen ee head and
the tac!lcIJ""tric whe&! ~ 0.1 mm. i.e. the ticknass

01 e stiff piec(l of JI'IP"'.



The recorder works normally on record or on

playback but doee nr» rewind.

Ch9Gi< whetl\9r tho bet! is in good condition.

L ow laval c racklee are heard tn the
bacl<groul'ld nol... of the recorder,

d you operale ~ a ~ory dry almOs¢lere there may
be eleClrOlll;lt ic Gischa'lles Pfoouced by e e
friclion 01 the belts. Usually the charges should be
kld ....8y by small metal brustles almoSl too..dW>g
lhe bells. ij too far away lhay will not hil'le any
elled; on the other hand, d 100 near !hay can
callSll .....plea3ant aoo,,"tic noise and _ar tho

ooh.

The speed 01 the tape Is unstable. The tape

" Ips 'rom tlme to Ume.

Check tho pioc:hwheel adjustment. A small lever
disengages Ihe pirochw!le81 in the stop posmon.
The rnecha'lism is operated by a small lever
";sible on the Jape dect<. on \h(l right 01 the lid
Calel>, above the letto< U in lhe "Line Input" .
During playback (l( recording 100M stlould be a
gap (If a lew tenths 01 mm between the lev81'$; If
not ~ shoold be adjusted. Open ll>a mcor<l8r : the
Iransmission rod is in the lorm 01 a SCfew 3I'ld
nul, by w~ hd r 8 wing the cam roller (recorder open)
Ih8 rod is r....asad and can be adjusJad.

The commutation 001.. 01 the molOr Ie helfd

In the hGadphone; the power coneumptlon Ie

too high.

Checl< thiIt ltle molor brake whictl operaJas when
the main function selector is in the " Stop·
posihon is r....IO$9d when 1ha .ecordar is swilctled
on. The b.ake is actualed by the same
mechanism as \hat ..l'Och disoogaggs lila pinch
wheel but ~ has ilS (I'fIOn adjustmOOl.

The eound qUllWty Ie poor.

The sound is dull on playback. lacks high

Ir"'lu&nCies.
On r9C0fding, ee sound is weak and diSlorted.
Check the derinass 01 Ihe recording head; an
oxide IiIver on this head is llqUivalenl to a 18f{lE1'
gap and an under-biasing causing distortion.

15
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The recording is very weak.

Ct>ed< ltIal the lape is not ""'....sod

The bacl<ground ooise (lithe tape is higher lIlan

"""al.
The noise is irregular simiw to a jet ot Sl"",,"
from a boiler and accompanied by droplets of

water. ~ may be thaI the recording head is
magnetIzed and should be demagl1<llized by
applicatiOfl of an alternating magnetic field. For
such an """,atioo we rnanutaetu l"9 a device called

MAG.

Recording defect with a microphone

The racorda. works with a dynamic mic<'oprtooa
but oot w;th a capacitor microphono.

oj if microphone ""'oteh 33 is in a correct

poslion
bl if !he cspacito< microphona is (litho type "T"
oj il the mlerophon9 cab'" is of the right type.

TI>9'" may be some eonfusion about these
cabl9$. In 1957 we chose a wiring standard
arbH,arily and since then have manufactUfad
Ihousaru:ts of cabl911. I..ate<. lEe standard 268 was

951ab1ishod, different from our OIKWefltKlII. Thus

two l)'pes of cables are no.. in USa. K tile cab'" is
at the inoorrecl type the powe, supply polarity to
the microflllO"" is ......ersed.
Ttle sensitivity is . " ry low with a dynamic
rrOcrophone.
Ch9d< the micf<Jphonll 8&1ector.

The mictophone does not work during playback.
ct1eck that the " Playba&k" switch is not on
"loudspeal<e<" as in lIlis ccsecn the microphOO9

preamplit..... i, crscoorectec.

The headphone level Is 100 low or too loud.

Adjust with. the trimmer "Headphone IllIIel adjust"
located on the main ci,cuil board.



Tho playbacl< en- 01 ~ E it eIIibJ_ ill

.... l.octo<y ..... m .a..-.. .".;I in II-.ry

ItoIuld noI ~ any ~ ~ eoc-pl
'" eorrecI tor /1oolo;j _ or ~ In ....
bed! .... ....., corner 01 .... ..-. ~ boIod
I'OU .. Ind _ pre-_ ~ """"..... _ .-....:l

"LEVEL ADJ" wI'Io:ll "'" ... P'l 01 ... ~
d-. _ 1M OIl'*' -." "101EAO OA'lPlNQ

NJ.r compel.... "" hiQh ~ lo8ses in
11-. repIItJo hNd and it ...eed to MIl !tie tugh

treq...-.c, ..-pon_ "" .."aey. The , e p ~

!flafIdIfd. i.. NAB or ~ can be .. by ...
...... .., 1h!I "..... COIOA b<Wd at. ..... , d..,!he

dfaJit oNgrIm.

~ """'lli a _ ... ... I'aaIdI Ihcukl be

cln ladlfl(l CIai 'OIO' lIItllad.

5., " MI C RO P HO NE" conHol " I~II,
a-*dt__ "LN toFUT l PlAYBACl<"

-...0117 on'" 0 dB cao_ ........
Rei' ,;no a _ taPa ,_ CIood .. I _ or 320

n"Wb'm (CCm -.:tardI. thI ~ -*'
n:x- 0 dB; if noI. it can be comocled by
~ ... "LEVB. AD.r pr-. _ I /IWI

_ taPa' ,_ de£! at a ..... III 200 nVobIm. II'lI

~ l t o I u l d i o " " " ~ " B .

Tho ......... -=- Oil __ ,_ II ' .....dId

.. a tuooer Iewl thin !hi ... ~ .... MC::tiICln
~ _ d>a..nng III -LINE INPUT l 1'lAV8ACk'"

""""..... 11 ItoIuld be u ;,...oad '" gryI a higIw
~ 1-""lI-....,..., ~ lhol aDmulh
..,hon (normal '" 10 kHzl pre•• tl>a had
$idewars !using a hrogef or lhumbl 10 bodl IeIt
....., 'oghl ...hilst obSONIf'IQ the mocIu!ofllerer

~ lila higl>liI , lUng ItoIuld be o/::UIned
wiIhouI IIflY pressure on the I\ead. • MI, lila

azimuth . eqUlf&' adj~S I"",. This i . c;loMl tI,
inser1io'lg • ~tl zed 2.5 nvn Allan kl ' !OIO
!he small 11"'" wheel in lront III ... '9pIa, _
ancl rota ling ~ lor maximunl rsadino.

Chapter 4

CALIBRATION

4..1 . CAUBRATION OF THE f'l.I.YBACK
C>WN

\ C?-
"n
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U C Al " RATIOfl OF THE RECORD CHAIN

"

The ..... t seclion on tOO _ ~ ~ the l t ~

response ~ . T h i s . feCOfded 81 . _1eWII
__ .. uirftuth section .,.j C d boo.'Ol(: SS'ory

10 inl;rM'. me setlJ"9 01 ' LINE .NPUT &
JlV,YBACK- (:(lIIlroI 11 10 ~ II> gel a
..,..... ~ """*' ~ ~
Idlo* \l'lIo HEAD DN.lPN3 ADJ (11'_ klr ..
____II trecr--ncY 'W(lOi " ,..,• •_ ....
II\aI "'" (11'_ 'IO'ilI ~ afteQ _ ...... 0 1
~ 01 _ 6 kHz .,.j ""'.

The "'J""""""'ts 10 be doo8 .." bolls 1/weI. record
g...... and t r . q ue f'IC~ respons• . The presets
oonoerned ar" located on lha l e ~ -'08 01 the main
co-curt board and are mlf ~od as .ollo..-s : K

FACTOR AOJUST lor bias level. l EVEL ADJUST
!or record gain lDl TREBLE PREMPHASIS AOJ

!or flo;lI'l lrequency .esponse.

Load on ... rr>achinII a ..... 01 ~ 0I 1Ile type 10

.. used. Set MICROPHONE conlrOl 16 lUilly
anti-docli_ .,.j ~ E INPUT & PLAYBACk

c:onwd 17 lAy duck_ posilio" . s.cn
.. --.... 8 e" o e ~ 10 10 kHz - 12 dB

~: • ' /gNY knob on .. right aide 01 .......
c:ifcuI tx-dl. Swilc:h ........ ~ 8 ' "'" 20 10
... REFERENCl: SIGtoW. & CALElRATDN
~ t I •. I <;MI be lod<ed in .. Illl • by using

... 1Iff\al f8Id btsaon.

Slaotil ... in .. July anklo<*_ po$IIIOn ......

... K fACTOR AOJUST poesel dDd<_ '<IItoiIst
~ tOO mo<UomoI'" ~ . adlust tor a
....ximum raading. Mrwc:eaary reduce ...... record
gatr1 lEVEL ADJUST 10 keep !he mochAomllW

raadong on SClIle. Now turlhIIf inc"''''''' Ihe bias
lclOCl<Wi"" rotation) Unlit tOO modulomel"f reading

red UCflI by H dB.

Nrt okl \apll tor which you h.-.. no data shQukj
be set 10 3 dB...-hictl is a good _age value.

The rllCOfd head azimulh ehOuICI now be cMded
in IN ..". way as Jar IN repIwy lINd whist
._ dOlO 10 kHl.

Now ....-:tt ... ()10 'r I ' 10 1 kHz - 12 dB _

UtI ... LEVa AD.UST prMel 10 lJi"" • roNdng

01 0 dB on .. rnodub'neI8f. Now ......ch ..
c+ I • bad< 10 10 kHl - 12 d B and adjust

TREBlE PRE.£MPHASIS ADJ lot' a ~ 01
o as on _ moduIornal. . n- ....ildI the
, .. ' ' Of 10 6.3 IttV _12 dB and d>IId< _...,

~ reiIdng . emaine 0 dB t 1 dB.



I not, ~ wi. be MCUUI)' 10 rMdju91 the TREBLE

PflE· EMPHAS IS A.OJ lor • compromoM Mtling

10 give IfItl !le!tftl . espon...
• ....y be thel woth ..-n l8P"i on the 10 kHz

- 12 116 $Ill\iror;l. lie modulomel.. feeding mey alii
be 100 high, ""... with l"- TREBLE PRE·
EMPHASIS ~ tumod ngtll dowtI . In lIlis .....
Itle t>;u lev-' m;ry be If"ICfNMd • tom. _ in

"... II> ,__ lNI reedi"ll-

Now Mt II>e osdIalor bo<:t- to 1 kHz -! d8 end
dDse lie ' ecorder IS !he cehb.8bOfI il now
(;0 ......

"





The ~ E-t. .. eql"weet '""" • pial '­
~ b e l ' . ... ... f8COfd _ ~ ~ .

"",I.. ~ " , ' o r ci.cuit _ • pilot cilCU11

CIIIIu llld ...... ~ .

The pIcll SysIOlm .-.pod by I<SA _ ~

~ • .- .... the NAGAA E-t. II ... S/IIN

as ... _ used in ... piIoI _sions ot !hi
NA.GRA -4 .2 _ NAGRA IS . lCOIdIIs. T.... plDI

sill.... I• •tICOIded in p/'IasI OPPOS'lI00 lhus

IUllJlrMIirIg "'Y ~ sigoal interl8r81'1C41 WIth the
llUdio 1.1eI<.

E "lO.n.l l~ 1Il8 following comrols a nd """"" II WiI'"
."."
On N lmnI paooI a pilot "flag" -40 giving tivoe
ir\dIeIIJorll :-_ ..
n f8COfd mode ' Tlw pIol sogIlIl is ted 10 ... r>eId

n p I'I'IOd8 : A pilot IlgNl " •__ DI'l

!hi bull _ "J'ldV0IUab0n is 0Ul of

\C1118I'OI 01 _ IS no .... ...... SfllI'III-_..
~ pls,h " ....,.. : PIayba::S:. is I .,.,ndwDlllled

-., SynC. ldolI . .... I ! J'llo)

---~ ....,.",g or pIsojba . mode : No piIoIlq'al _
•_ _ 01 1M pial sq.at ._ ...", IeooeI .. too-

Chapter 5

NAGRA E-L

WITH PILOT

5.1. DESCRIPTION

-- ~
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On It'.- r;gN Iid&. piklI; -.1<'" .T as on_
0ltW NAGAA. paoc .....,.,..." Ihe NAGRA
E·L 10 be pilat conl'oIIe<I I)y . n • • t.,na l

,......... Iigna.

~ I n · ..........- ,
r...-- :._-- ..........- ,
~_ :

' .......dil ........... :

, V Iol0 VRMS
10 KQ

r v
",0
160 n'Mo'm

"

On 111<1 _ s ide. switch .:l '''I'I"","s lh4l s trap
plug ..sed OIl the olha, NAGRA ptloI J'4lCOI'dars :

.11I....,81"

For f'8COfll OJ ~ <Iladc usirlglhe S9'II delivered
by ,.. ~ Q8l'I8falOJ

..........
For.-d or pilrfWt UIirIg .. ~
... 0 h . _ 1io7oal .._0- 110m,.. ATN power-
NOTe : TerminIoI 3 on "!"o.- PD" 1OCIl'" 2S

used as " 's)" . ooetl iU' ~ elUIpt.t" ort

0'0C0'l-S)"1C modllII is ..-l es "Piol our
0I'I 1he NAGRA E-l.



To ""'" !he sognaI _ loll by ............
9W""' __ $>WiIdl 42 Io "n.n.r

To .- sognoI_fld by It>e ATN .....
~ ~ , Itvow $WIld'l . 2 10 "b1ernIr
..., ...... *" ... QCP cabIe b91'._ ""' ''TN
t>anwnlI lIOCkel ..., - Piol" 9Od<et it , on ...
.......... liioi

To ~_ ~ ......-.:e signII, • _ ..

..,... " ......cl ~ ......
42 10 "bMtNt'" _ .....o*" _ 10

I. ".... . aI "1'Io(' sod<el .'

co->
T..... m.l I t I.. 20 to "TEST" posiIoon. The

~ "~ " -""""" be on "" " ~ P" poIiloon. •

it .. I'IOl CfleCl all ""'0« 1'0",. Of the posilion aI

- ".
R<tcOtdinll
When ..cord<ng, lho ~ "tlag" must boo on the

" wtl ~ . p. polllion . " ~ IUm S black "'" polot Iillnol
is sillier mrss'''I! Of ~ s level is irlwffk<enl (t>elow
SOO mV).

NOTe :e-. it the pilol " 1Ia ~ " turns "blllck" "'"
pikJl track bias is acM.

The __ 101 source .--.. IS ef18Cl1od III

_ ._diu\).

...... . ~ d>aaclei. _

~ ~ : 1 3 .5'10 Imm ~ ~ .
OnoIlOo::Ud. .......... • tango

of t . ~ loom ,o u in .~ .

w.... s·
RIc"•• -=- synchronizabon _ a range aI

onty ! :w. .",., ............ ftequency, tI>uI ~ •

.-.,.,.g;n of 1 ' '1:

...... ..
A pilot IigNl ... t-> ,_ oed on "'" .... buI

playbocl iI 0Ul aI syncIwonizaIion.ange

:'blaek·
No poIoI sognaj '1lCI?rlIoxI on the tape Of P*lt sognaI

.lIQOfdeod on the tape bul WJlh II'l iMuIlic"lIll IIl...­
(t>elow 500 mV).

5.2. ReCORDING

5.3. PlAYBACK

"



5.4. ADJUSTMENTS

24

Pllot algn" l Ireque""y ...tllng

Opon tho NAGRA E-l

Switch S 1106. 16 (small eOreuil board near
motot II) the corresponding fre'looney 50 Hz

'" 60 Hz.
Adjust R 26/06. 15 (right angje board undo<

deck) to 1urle !fliers "5 ·6·7 1If Ie 2JA 15" 10

100 Hz for " 50 Hz pd01 signal eM' 120 Hz far
,, 60 Hz pOtGl s ignal.

New Iape setting

Fer certain types of tape fh" rnarac l"nSlic s 1If
which are . ery different !rom standard proles ­
..anal lapes (o.g. Chromium·dio.iOa, old top"
type) it is nec<lSS<lry to readjustlhe record'ng and
di,ect p i l o l l e v ~ s

Recold the pilot signal on a stretch at tape
Play it back and measure IhEt pilot octput
v ~ ,age on tllrmil'lal 3 of the "Power Pack"
l ockot Uot.ll " I V :!:. 0.2 V
~ necessary ac:Ijust ,ecordi"ll Iav&l resistor
(R 14JA 15) 10 reach Ihis valuEt.

Swdch main selecto< 20 10 "TEST"

Measure thEt pilot olllpul voltage on "pilot out"
19rminal 3 ot the " POWflr Pack" SOCke t

UOO1 " 1 V ee.a v
II necessary readjust ~ e ct Iavel resistor
(R 24IA 15) 10 reach this . aluEt.

NOTE : Do not ,eadjust the playback 10 ...1

resisTor, this is to be carried oul only
whe n re plac.iog the pOlo( hoad.



5.5. NAGRA E-L BLOCK DIAGRAM

• •c - - - - - ~ - - - -t • •
I I pjl.OT OUT

RECORD I {)i roc! 1_ 'ilL

~ ~ ~~ 'W,-
Pl A ~8 ACK -t7 <ldj . O£TEClQR

I I _.
I I ~
~ - _.,_ .1... _ ...J 1 - - '--r- ,

I ""~ .
I SPEED ... '"I PU.OT BIAS e I

STAB. JHllICATOR,-
C/lY5TAl I ERASE HEAD PILOT HE.<ll • - - •

I e e
I ,J,
I

SYNCHRO,
~ ,

SPEED VARIATION
O£TECTCfl

~ I
,...-•

• ; }., I

"~ • y

SVNCHRONIZER
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The typical and ma.imum values are delined as

follows :

Typicaj value, av....age value measured on 100

units.
Maximum value, between squara bm ckets, value

below which 0' aoove which a ,ecor6ar is rejoctad

when going through Ihe final chec k procedure.

6.1. SIZE AND WEIGHT

Si2e of 00. itsel ' , lid closed withoul knobs,
handles or handle mountings 315 . 222. 104 mm

(12.5.5.7.4.1 ins)

Overall size, without hendla 357 .237 . 108 mrn
(14. t . 9.3 . 4.3 ins)

Chapter 6

SPECIFICATIONS

Le. valou's typiqves et maxima so nl dillinies

comme suil :

Vale,.- tYfI"lue, valaur moyenoo masu",e sur 100

eppareils ,
Valeur maoimum, e ntre crochets, valeur au ·

ceesus au eo-oescus de laqua lle un appareil
n'ast pas accepta au oontr6le final.

8.1. DIMENSIONS ET PO IDS

Dimensions du boitie' propramant dit, couverde
ferma, sans les boutons, la poignea at sa fi. ation

315.222 . , 04 mm

DimeMlonS hors-tout, san s poognee
357 . 237 . 108,nm

Thickness of entico'odel sheel
usod for 1ha 1>0.

Thickness of tapa d9Ck

,~

(0.08 ins)

3 mm (0.12 lns)

Epaisseur de la t61e anlico-rodal du boitier 2rnm

EpaisS8Ur de Ia plal ina de dal ilemant 3 mm

Empty weoghf, wil lxlut tape
or ban<lflOs 4. 15 kg (91h30z)

PoKts iI vide, soos piles ni ruban 4.15 kg

Weigh! with ordinary battGfIOS

and 5" relll of tape 5.5 kg (12 Ib ~ oz)
PoKts avec piles o'dinairas at ruban sur bobino 00

127mm 5,5 kg
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6.2. POWER SUPPLY

DC vohage. posit"''' ground

Consumpl ioo 00 RECORD

- 11 Vto -35V

200 rnA 1230 rnA]

& 2. AUMENTAT10N

Tension conlinue d'a/im9l\latioo p(>Sim a
la masse - 1IV a- 35 V

eoosommalion en """'9Ostrement
200 rnA [230 mA l

Type 01 batteries usee (12 pie<;as)

GEl standard

ASA slan<lard '"DandL90

Typa dl! piles utilise".. (12 pieces)
norme e El

norma ASA '"Det L9CI

Type 01 ""chargeable cells useod
set 01 3 ~ 5 pieces 2.5 At>

set of 12 p;oces 4 At>

Type d'eccumclareers ,echargeables utilises
joo de 3 x 5 pieces 2,5 All

jell de 12 piOOes 4 All

Allll'o ~ ima1e battery life when used 2 hours every

24 hours 150% reCOfd. 50% playback)

Carbon batteries
A1ka,ne ballari(ls

- coohrwous US"

16 hours
35 hours

Duree ap p 'o~ imat iV(l de se<vice. util isation 2

heu,es par 24 hoore. 15D% le clura , 50 %
enregistrement)

avec pile. au carbone
avec poles ak:alines

Carbon ballGties
Alkaline ballaries

Rechargeable C"lls 2.5 At>

• AA

10 hoors

24 hours

10 hours

16 hours

avec piles au carbona
avec p;les eiceaoes
avec OLCCumulaleu'S 2,5 Ah. ""

",
''"'"
" "

6.3. TAPE

Nominal wO<lth 6,25 mm (114 ins)

& 3. RUBAN MAGNETIQUE

Large", nomonale 6,25 mm

Accept""", t!>id<nesses 1210 50 ~ (0,5 to 2 moIs) Epaisseurs admissibles 12 a50 ~ ' "

Ma.imlfll diamelef 01 rOOs,
lid closed

Maximum diamat.... 01 rea4s,

10<1 ope"

127 mm ( 5 ills)

178 mm (7 ins)

Diamelra ma"';mum des bobees.
couvercle terme

Diam6tr'a maximum des I>obines,

COU\lercle o""en

127 mm

178m",

Recording bme 5O )lm (2 mils) tape, 7,5 ips

S" reel 16min
r rool 32 min

Duree d'en'agislremenl

so ,m
bobine 127mm
bob,,\(> 178mm

iI 19.05 cm/s, ruban de

16 min

32 min

Rew,nd hm.. with 5" rael. 351"" (1.5 mils) tape,

Mains nominal ATN

New ball,,"es

28

1.2 m in

1.5 min

Our"" de ,ebobinage

ruban de 35 I""
sec1llU r oominal ATN

p;les " " ""es

avec I>otli"" de 127 mm

1.2 min

1,5 mi"



6.4. TAPE TRANSPORT

Nominel speed 19.05 cmls (7.5 ips)

DEFILEMENl

Vitessa namonale 19,05 cmls

Nominal speed stabihty wilh raspsct to the
position 01 the reeord9/, distrit>u1ion at the tape
between too reels and voltage supply lat 20'

t to ' C or 60' F t lS ' F)
t o.l%

Stabilite de ta vitesS8 nominale. an lanetion da la
positioo de I'appareil, da la ,eparlilion de Ia bande
an!re "'S ooo;nas at de la lansion d'alirnentation

(a 20' t 10°0)
± O,1%

Wow and lIutter,
45 507 weighted

peak·to·peak value. DIN
eo.oew I t O.12'*o 1

Pleurage at scinti llament
crete-a-cre",. pottde..ee
45 507

mesura s en valeur
selon nont'lO DIN
to,OB% ( ± O,l 2% 1

2,5mV
1,25 mV

6.5. AMPliFIER CHA IN

Nominal microphooe sensitivity (200 n dynamic
mike)
Mlnimum input Iavellor 0 dB 140 JlV

Nomi"8l microphone soosrtivitv (condanser mike),
minimum in,:>ut laval lor 0 dB 2.5 mV
switchable 1.25 mV

Overall frequency ",sponse, dynamic rruke input
200 O. soe outpUt w ~ h o u 1 load

lrom 50 Hz to 15 kHz to.SdB lt ldBI

Distortion at 0 ca, 43.6 mV ( _ 50 dB) input,
output load 6000, at 1 kHz

H3 ("dynamic" posilioo) < 0.7% [ < 1%1

Noise la\Iel of mike preamplifier, ASA A weighted.
raf. 1 mW,

dynamic pos;tion (2000) 121 5 dBrn [121 dBm]

0.0 \lV!l \lV)

Symmetrical "'put soosrtfVrty
Minim<.m inpul ",vellOf fecordi"ll at 0 dB

2.5 mV

6..5. CHAINE AMPlIFlCATRICE SEULE

Sensibilite micro nominale. micro dynamique
200 O.
NiVWu u'ennee ""n,mum pour 0 dB 140 JlV

Sansibrlr ta mi cro nominala . mic.ophone iI

cattdensateur.
Niveau d'OOtrlie rrHnimtlttl pou- 0 dB
commutable

Courbe de reponsa globale. entree m,cro
dynamique 200 0 , sootie ligne non charglie
de 50 H, II 15 kH, ±O.OdB [ ± l dB]

Distorsion a 0 dB, entfee 43,6 mY (_50 dB)
sortie sur 600 0 , a 1 kH,

H3 (PO sitk>n "dynamiqua" j < 0.7% [ <1%]

Ni" eau de bruit du pr,;e rn plitiCeleur miCfO,
ponOo'ora ASA A. ref;,,-eroce 1 mW.

pos,tiOO dynamique 1~ 1,5 dBrn [121 dBm]
SUr 200 D

posihon COndenS81eur (2 mY) 0,8 !-IV fl JlV)

$ensibdil,; entree symetrique

Niveau d''''"fae minimum pOur 0 dB
2,5mV

Line \/tIlta"" input, impedance 150
vollage lor ,eco.-ding at 0 dB

Ma>:imum lo1erated valtagoe

kn,minimum
400 mv

tOOV

Entree Iigne an I&nsion, implidance 150 kD,
tension minimum pour- emegistrer II 0 dB 400 mV

T"""00 maximum admisslble

Current tine input, minimum cunent ta rOC()(d at

OdB 3 1lA

entree ligne en courant, couranl
enragistrar a 0 dB
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6.6. "DIRECT" AM PLIFIER FILTERS 5.6. F ILTRES AMPU " OIREc r

•, ~
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0 • • • .- ~ • • 00 • •

~ .

~ .

~ .

•
•
•
•
•

~ .'.•

willi bridges TBB and TBC
without br idges TB B and TBC

avec les ponts TBB et THG

sans Ies ponts THB 91 TaC

"A'
'"

6.7. REFERENCE GENETATOR 6.7. GENERATEUFl CE REFERENC E

I kHz see wave signal le"",1 0 VU

-6 dS sus ea
Sognal 1 kHz sinusoIdal niveau 0 VU

- 6 dB eo.s dB

internally switchable I<> 1 kHz -a dB oommutable in teme sur
t kHz _12 ce

6.3 kHz - 12dB

1 0 kH ~ -1 2dB

1 kHz -a ae
1 k H ~ - 12 dB

6,3kHz - 12 dB
10 kHz _12 dB

6.8. OUTPUTS 6.8. SORTIES

vide a
0,94 V

10,304]

10,1% ]
0,175 dB ]0,2 dB)

T"nsion de sortie lign" asymetOque a
1 kH~ pour 0 dB au modulomelfe

Oist(lrSfon a 2 V ( + 6 dB) non cllarge
H,
H,

Chule de tension sur 600 l!

unloaded. a,
0.94 V

[0.3%1

[0.1%]
0. 175 dB [0.2 dBJ

As ymmellioal I.... oolpul voltage,
1 kHz lor 0 dB 00 modulomeler

Distort ion al 2 V ( + 6 dB) unload""

H,
H,

VoItag.. drop 00 600 l'l

]0.3'l!o ]

10.1'4]
[O,3%J
[0,1% 1

Roaling m e output voltage at 1 kHz for 0 dB on

modulometao- 4.4 V

Voltage drop on 600 0 0.91 dB [1 dB]
Distortion at 6 V ( +6 dB) Lnloaded

H,
H,

Ten Sion de sorUe l>gne fIottan!e a 1 kHz POUf 0
dB au modulometre 4 ,4 V

Cilute de tensiorl sur 600 0 0,91 dB [1 dB)
Distorsion a 8 V ( + 6 dB) non charge

H,
H,

Headpllor>e oo!pu1 voI1age On 50 0

adjustable 0 V 10 590 mV
Tension de sortie casque SUt 50 n

ajustable 0 V II 590 mV
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BUlLT·IN LOUDSPEAKER

Power outpot oIltle amplmer 0 6 W

HAUT_PARLEUR INCOR PORE

f>\.oss8J\Ce tIleclrique de, ,,rOO pao­
I'ampliticalaur O,6W

6.10. O PERATING CONDITIONS 6.10. CONDITIONS DE FONCTI QNNEMENT

Admissiblll temperatures
- wil li alkaline batl9f ies

- witll eKlamal power S<.4lP!y

( .... to + l 60·Fj

1--22to + 160 ' Fj

Temperatur"" admissibles
_ a"ec pil.. . a leal;""s

- avec alimentation ""w ne

-20 ' II + 70' C
--.30 ' il + 70'C

The recO<der operales correctly ill any posil loo

6.11 . MODULOMETER

Fonclionnemenl COffect dans toutes tee posit ions

6.11. MOOULOMETAE

lntegralion limo 10< -2 dB

Usable scaie

5ms t 20 %

- 20 to +3dB

Temps d' imegration pour -2 dB

Echelle utllisable

5 ms ! 20%

~20 II +adB

Frequ9f1C\l response from 50 Hz to 15 kHz

t 0.6 dB [± l dB)

6.12. RECORD-REPRODUCE CHAIN

Courbe d.. reponse de 50 Hz II 15 kHz

! O.6 dB I ± l dB]

6. 12. CHAINE ENREG ISTREMENT_

"""'''

Ma ~ i mum Il8al level (MPLj

o dB a 320 nWblm

+3 dB

Ni. eau d'9f\I'egislfem&fl1 nominal

o dB = 320 n'M;llm

N"'e3U d'enregrstrement m JlXimum M.P.L. + 3 dB

T_ used lor !esls :

as monboned in the · protocol oJ
maasure'merrt" supplied willl ellery Nagra E.

E,ase efficiency at MPL at 1,25 kHz

CCIR slarodard 79 dB 177 dB)

Frequency ,e"poose, .ecOfding at - 20 dB

7.5 ips

CCIR " om 50 Hz to 15 kHz ! 1 5 dB [ ! 2 dB]

Ruban maljOOl lQue uhlis,; pour les t...ts :

salon donn';"s du " prOlOOOIe des ."""''''....
I",,-e avec cheque Nagra E

Etl.:scile 00 I'eflacement a t,:m kHz au niveau
M P.L.

en norme CCIR 79 dB [77 dB]

Courbe de rliponse, "",,,gisl ' amant il - 20 dB

19,05 em/s
CCIR de 50 Hz il 15kHz ! l ,5dB I±2dBI
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DIstortion (headphones output, 500 I'z). CCIR

standard at 0 dB

o;storsion (sOrtie casque, SOD Hz>, oorm9 CClR II

'"
H,
H,

at ·adB

"'

<0.7% Le 1% [
<0.4% [ < 0.5 'll.)

<1.25% 1< 2%]

H,
H,

a . 3 dB

"'

<0. 7% [< 1"10 ]

<0,4% [<0.5%]

< 1,25% [<2%1

Signal-to-noise 'atio ot playpack chain alone ,
motor runnIng and srmulated ta pe , ASA A

waoghtell. MPL

71 dB [66 dBI

Signal·to-no ise ratio i n record -reproduce

mooo, MPL at 7.5 ips, ASA A Vffligl'rtacl

CClR sa dB 160 dB)

This manual replaces all

prellioos editions

All values glvtln are typical~ el<ilCt values 101' each

machoina are given GO its accompanying linal
measurement protocol sha91.

The company reserves It>a right to modily 11>9

design 01 l he equipment and 10 amend
spacdlCalions , wilhout notice .

az

Rapporl signalobrud de ~ ::haine de lecture seule,

avec motalJl en "",r cl' ~ ", stimulateur de ruban,
mesure pon(l9r&a. ,;S.... A oivtl8U M.P,L,

71 ea tee dB]

Rapport signal/b<ud en enragistrement-leeture au
roiveau M.P.L., a 19,05 c mls ponder'; ASA A

CCIR 63 dB [60 dB]

La pres..nl maouel annule

e1 remplace toutes las

edil"",s pnicedentes.

Las valeurs menbonnOOS sont typiques. Pour las

valeurs e' "C19s cQrrespondanl a VOlra apparail
vauillez \/IlUS nlfe.er au protocole 00 mesure qlJi y
est joim.

Nous oous r,;servons Ia droit de modifier Ie dessrn

et las spee;ficatioos de I'apparail sans informal""
pr<ia!able.
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CONFIGURATOR

NAGRA E

, 4 (101 10 1/2" ",eI a<lapto<

"'<;Ia ~la1eLJ( grande b:>bine 2111 mm

12005 Exle ,>de<s tor US<'> 01 t ~ e OGB

Ralk:J<lga suppo<t pour l'em pO>i <1"

00'

16907 Normal 8 mm <;I.....pool Oold",

Porto.J;>obine cinema (standard)
TP8e

I.o.CC

14QO!; MfHype ~ " b hok:ler

Porn> ""you type NAB

14007 IlH H yl'" hub hoI<11l1

M .....oyau type AlOG

14700 F"'1d monitor ond ...,plifie,

Moni\eLW-Mlplir,caWor (10 reportage

17910 Remova ble co li compartment tor O$M

and 1$

Mag a sin "",<w'ble d'acCIlmulala",'

p<ll ~ OSM <l1 1$

9800 1 Mains cable wilh swi.,.-lype plug

Uble <I'alimentation S&ClelW avee

helle ....i• ..,

9aOlJ3 Main. ca ble wolhout main. pjuog

Cable <I 'oi,mont"lion sact<lu.- . an.
1icJ1e _ ,

Carrying ca$eS

ETS 99032 Ca rr V; n ~ caS9. • Vnl.....hc m. w ;.I, with

mlC(ophOO9 poek91

Sococh9 en l'nlI1ie,e ' vng,a liQue avec

poeho p"" micropl>ooo

QHC·2 14127 Spare O"'(Vi"\l . trap 10< NAGRA E
Cwrroie de r &Ch ""9 ~ PO<" porte, Ie

NAGRA E

OHP 14120 Car<vi"llhondie

Poignee

OHCP-2 14123 Spocial sirap lor cam ving a ,~ co rd ",

aqv;pped " ilh , QHP .....ndie

Courmie """",ale • m on1~r s'" .....
apparail ilqu ip;: d ·...... poigoo. QHP

Mechank:al accessorlf,.

QTIM 1465ll Tape dr i""ntirner

Comple", \<>lnp. emra;..... P"' I.

~ "~

Headphones

DT 48 96239 Boy.... DT 46 h... ~ p h o " " s

Casque d ' ok OlJ1 ~ Bovar DT 48

14655 Tapewi""" mel'''' counla r
Compte ur metnql>ll OOk";08 par ..

~ -
ORAG 00260 Tape c ~ , , , ....i"9 blade

Racleu. <Ie LaMe

MAG 90801 Eloct<oo ic . ll y~ t fOl "d degauSSa<

2<10·240 V

Demognb!i""u, a "om m..ode
elec1,oo iq"" 220·240 v

90002 l=lcc tronic al'y-<:ootrolled <leg.usser

110·' 17V

Deonagn"' I$<l\lf" commao<ie
e loc ~ OIl ique 110-117 v
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