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DEVICE AND TIME SYMBOLS. IN EMS—1

Abbreviations with capitals are fix.

Abbreviaticons with smal] letters are variable up To 6 letters.

A Entry in AM and RM
AM Ampl itude modulator

B Enfry in AM and RM
chan Output channel

CD Channel distribufor

CHA Channe|

entry Entry A or B in AM and RM
- ENV Envelope

ESTEP Envelope=step

FF Frequency filter

frequ Frequency

FS Frequency shifter

GLIS Glissando

GSTEP Glissando-step
ievel Level

LT Local fime

NG Noise generator

no Number

hoiset Typé of noise

REV Reverberation

revtim Reverberation fime
RM Ring modulator

FG Frequency generator

FG3 Frequency generator I-3

FGe Frequency generator 4-6

FGo Freqguency generator 7-9 )

FGiZ . frequency generator 10-i2

FGIS Frequency generator 13-15

g



N

FGI8
FG21
FG24

wave

v

Frequency generator }6-18
Frequenhcy generator 19~21
freguency generator 22-24
Waveforﬁ

Sets level to zero
Connect

Cisconnect
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The

The

The

The

The

Console

different ways of operation
Tasks of the conscle
Display

input (Set



The Ceonsole

The studio has three different but simultaneously working systems of
operation. |t is possible to work with

1) the console plus the off-line-digital tape recorders

2) the consoie plus the computer

3) the computer only

The ceonsole has several tasks. It is a pedagegic instrument, and.an

instrument to search sounds, bui primarily it is an editing instrument.

On the console the "music-structure” is indicated by device settings
made by the composer, whether he has made these via the conscle or
with help from the computer. Primarily the console has only these

two tasks: 1o feed data into the digital tape recorder and to

.2 The tasks of the console
indicate which These data are.
.3 The indication

The indication is made with the heip of signal lamps. {f one or more
lamps are |ighted it means that data is available and can be fed.

if no lamps are lightened no data is fed, i.e. nothing but zerces
are fed. The fact that the sfudio is feeding both |ightened lamps

- ohes - and hot |ightened lamps - zeroes - can be used for instance
to erase on the digital tape. If you are recording only zerioes you

have erased all possibie number ones.
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P

[.4 Set

EMS—1 programming _ Coeration

l. Close the Two parts of the contact with

a conductling object

[nput of data is made by closing a contact with a conducting object and thus
setting a "flip-flop" in one-position. The lamp is lightened when the flip-flop
is in position one. The contacts are of three different types. The frequency
generators have one Type of contact (these being the first we constructed have
turned out to be neither very practical nor cheap}) and the rest of the console
has another type, but in two different designs.

On the first type of contacts the conducting parts are the two screws and-fhe
metal pieces that they are holding. On the second type 1T is the two gilted
nails and on the third type the three nails. The difference between the two
latest ftypes is that you can set the flip=flop only in position one, using the
contact with the two nails, but you can set the flip~flop both in position one
and position zero with the help of the three nails. To set the flip~flop in
position one you make contact between the top nail and the middie nail, while
contact between the middle and The bottom nail puts the flip-flop in position

Zero.






Sound Genherating Devices

Frequency geherators
Frequency

Level

Waveform

Nclse generator

Analogue tape-recorders as souhd-source



2.1 Freguenhcy generator

S
EMS~] programming Operation
|. FG{nc, . ’ ) . Choose frequency generator
2 ( ,frequ, =~ , ) 2. Set frequency
3. { , , level, ) 3. Set level
4 ( , R SWavel 4. Set waveform
5 SR 5 p 1> 5. Connect the signal

1

Complete phrase:

FG(no, frequ, levei,wave)®>

The console has in all 24 frequency generators.
The frequency geherators are operated by columns of digits for freguency,

level, and waveform.
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2.1.1 Fregquency generator

FREQUENCY
EMS-| programming Operation
1. Set {frequency
Ex. 1. { ,5620, » ) Ex. |. Set 5620 Hz
Ex. 2. ( ,15999, s ) Ex. 2. SetT 15999 Hz (max. value)

The tirst four columns show the frequency, which is measured in Hz. The first
column to the left indicates thousatids Hz, the second column hundreds Hz,

the third column tens and the fourth column units. Each column is built up in

a binary coded decimal system, which showed to be much less expensive than a
decimal system. The difference is that while the decimal system operates with
all numbers from O to 9, this system uses only the humbers, |, 2, 4, and 8 plus
a 0 for nullification of the flip-fiop. If you want the number 5 you must set
the flip-fiop of both the 4 and the |. The sum is the number 5. The number 7
becomes |+2+4. The onhes~, tenth~, and hundredscolumns must not have higher value
Than 9. In the 1000-columns it is allowed to have the number 15. If you use

higher values than 9 in the other columns the frequency will not be the set one.



2.1.2. Frequency generator

LEVEL

EMS-1 programming : Operation
I. Set level

Ex. 1.0, , 100, ) Ex. |+ Set 106 dB

Ex. 2. ( , »37.75, ) Ex. 2. Set 37.75 dB

OBS! Full stop not comma before

decimals.

The level is Indicated in dB and operated with two and a half columns. The
cofumn fTo the left indicates tens dB, next columh ones dB ahd +he half column
/4 dB. In tThe last case upside down number 4 correspond to 1/4 dB. Upside
down 2 corresponds fto 1/2 dB and both Yogether to 3/4 dB. The highest leve!

ailowed for a frequency generator is 100 dB.



Example |.-

Example 2



2.1.3 Freguency generator

WAVEFORM
EMS-1 programming Operation
Ex. 1. ( , 5 . 1) l. Set waveform

2- ( 3 ) ,2)

3" { » » ,3)

a. , »4)

5‘ { » » ;5)

6. ( , R ,6)

o0, ) 27)

Example of complete phrase:

FG{no,frequ,level,5)

No ] 2 3 4 5 6 7

sine parabola triangle sawtooth square  single double

N W UL L A

The column to the right of the level columns control the waveform. The frequency

generator has 7 different waveforms. Each of these co}respond to a number between
I and 7 in the cofumn.



2.2 Noise generator

e
g

NG
EMS-1 programming Operation
Lo NG(CI, ’ ) . Choose noise generator
Z. (i, level, ) 2. Sev level
3. (1, >,noiset) 3. Set type of noise
4. ¢, , 1 4. Connect the signal
Example:

NG(I, 7@, PINK). ..
NG, 73, WHITE)
NGUL, 67, PINK, WHITE)

The device-panel of the noise generator consists of a ievel~panel, alike the
one of the frequency generators, and a column for choise of type of noise.
This column is to the left of the 2 1/2 columns for choise of tevel. The figure

2 corresponds to pink noise and the figure one to white noise.
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2.3 Analogue fape recorder

PLAYBACK

EMS—i programming Operation

1. Chocse analogue tape recorder

2. Cohnect the sighal o channel | via ATI
| channet 2 " AT2

channe! 3 " AT3

channel 4 ' AT4

3. Set level on resp. channels

4, Push LYSSNA KONTINUERLIGT (listen continuous-—
1y}
5. Start the analogue tape recorder for play-
back

Also The analcgue Tape can be considered as a sound source. The analogue tape
recorders have at present no device panel. The ahalogue tape recorders can be
conhected to the different channels via The connection panels indicated by AT.
You should observe that the sound from the analogue tape cannot be registered
on The digital tape. If you want To mix analcgue tape with the digital tape

these two tape~fypes can be synchrcnized.



3.2.2
3.2.3
3.2.4
3.3

3.4.1
3.4.2
3.5

3.6

Processing Devices

Frequency shifter
Reverberation Listening
Reverberation Registering
Reverberation time

[nput +ime

Fiiter

Ring modulator | and 2
Ring modulator 3
Amp | itude modulator

Attenuators



3.1 Frequency shifter

£S
EMS~] programming Operation
b. FG{20, ) {. Choose fregquency generator 20
2. FG{20,frequ) 2. Set frequency
3. FG(20, frequlsFs; 3. Connect FS

The freguency shifter is constructed in such a way that the frequency generator
nc 20 controls the frequency of all the other freguency generators. The control
Is made through reducing the freguencies of the cther generators with the fre-
quency of no 20. If you want to shift a "tone" upwards in whole Herz-steps,

you reduce the freguency of no 20 with | Hz per step. Observe that if the
difference in frequency becomes a negative number, this is interpreted into a
positive one. |f for example the frequency of no 20 is 600 and the frequency

of another generator is 500, the difference ~100 Hz is changed into 100 Hz.

The frequency generator no 20 is connected to FS via the summing panel. The

connection is found beside an indication pointing to the word "FROAY.




2.2.1 Reverberation

Listening
REV

EMS~1 programming Operation

. Choose reverberator

Conhect a signal to the reverberator
Set reverberation time

Set input Time in index register

. Set level appr. ohe sec. after 2.

. Push TIDLYSSNA (+ime lisTen)

[N B NV N

The reverberation has leve!l columns and time columtis on the device panel. The column
to the far left contrels the reverberation time of the reverberator. Smallest decimal
number 1s O and highest is 15, which gives reverberation times between 2 and 4.5 secs.
The the right of the time column follow The level columns. Cbserve that the reverbera-
tion needs time to adjust T¢ a new value. Therefore it is sultabie to indicate on the
digital Tape about one second before the reverberator shall receive the signal. This
value shall then be found on all records unti! the reverberation fime is over. At
present a maximum level of 90 dB is recommended.

There are four reverberators. At present two of these can be remotely confrolied

from tThe magnetic tape off-line or on-line via the computer as to level and reverbe-
ration. For REV{3) and REV(4)} the reverberation time must at present be set manuslly.
The four reverberators are hormally, without any special procedures, connected to

be heard in the loudspeaker groups { - 4, resp. No level need be set on the channels.
The reverbterators can also be connected to certain other devices.

About reverberation in connection with movihg sound see chapter 5.




3.2.0.1

Reverberation (continuation)

TABLE OF REVERBERATION TIMES

Time (seconds)

set value

2.0 .
3.0 .
4.0 .
4.5 .

.

.« . @ to 8
Y]
.14
. .15




3.2.2 Reverberation

Reglstration

EMS-1 programming

Operation

i« REV{no, s )
2. ( ,revtim, )
Compiete phrase:REV(no,reviim, )

4. REVino, s )
5. ¢ ,level)
5.

7 -0 s )

Complete phrase:
FGBPREV(no,revtim, level);

1. REV(no, , )
12. ¢, .5
I3, ¢ ,8 )
4. #REV(no, , )

Exampie of complete phrase:

FGEFREV (2,0,8);

A. Appr.

I music second before the reverberator
is To start sounding

I Choose reverberator
2. Set reverberation time
3. Continue registration

. At the music time when +he reverberator

shali start sounding

4. Choose reverberator

5. Set level

Set input Time in Time register

7. Cohhect the signal o the reverberator

8. Push REGISTRERA (record)

9. Set the level of the signal to the
reverberator Yo zero

{0. Continue registration

o3}

C. At the music time when the reverberator

shall stop

i1. Choose reverberator

{2, Set level fo zero

i3, Set reverberation tTime to zero

l4. Disconnect the signal to the reverberator .
t5. Conhtlinue registration '

O
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O
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O

C

o
4°
0
o

0

o}
o

o
o

0
O

0
6]

O
@]

O
O

O
O




3.72.3 Reverberation time

EMS~i programming Operation

i. REV( ,revtim, J l. Set reverberation Time in the left of the

four columns of the reverberator

Example of complete phrase:
REV{no,4, level)

Table of reverberation times

Time (seconhds) set value
2.0 . v v v v v v v v 0 o B to 8
3-0 . L] - . £ . . - . - .1@
4.0 " L3 L] . - 3 3 . - * 114
L S




3.2.4 {nput +ime

EMS-1 programming Operation

I. Set desired Input Time in index register




3.3 Freguency filter

EME

EMS-| programming Operation
i. FF{no, , ) 1. Choose filferX)

2. { ,chan, ) 2« Choose filter channel
3. (., s level) 3. Set level

4. ‘., , I 4, Connect the signal

Complete phrase:

FFino,chan, level)>

Chserve that the two filters have an indica-
+ion instrument for each filter channel. At
each of These channels its humber and medium

freguency 1s marked.

X)fil?erchannel = great tierce
3 filter channels beside each other =

| octave

The filter has level columns and selectors of frequency range on the device

panel. The frequency range is divided into 28 tierce-flliter channels, i.e.

sach channeil lets through |/3 octave.

Tierce=fiiter channel no

!

o BT o T © o B s Y B L U

BN —

Central frecuency in Hz

.31

.40

.50

.63

.80

[00

125

e e e . 18D
. 200

. 250

. 515

. 400




Continuation

3.3 Frequency filter
FF
Tierce~filter channel no Centrai freacuency in Hz
[3 @ o v 4 v v &« v e e s e . o« . . 500
P4 o 0 0 v 4 v o v v e e e s aow . B30

]5 L] . - + L] L] . - » » Ll Al * . L] L] » 800
!6 A 5+ & & % ® = = ® s 3 ¥ 4+ o © -IOOO

[7 « v v v v v e v e e e e e e e s w1250
I8 v v v s v v o s e e e s e .. L1600
19 & v v v i e e e e e e e e e . L2000
20 v v v v e e e e s e e s e s 22500

2] * LR T Y s 0 % © & & ¥ & &+ % s © .3!50
22 v 0 0w e e e e e e a s e s . L4000

. L 0]4)
- 1810
25 i i .t e e e e e e o= .o WBCODO
< R ¢l s 10}
27 ¢ v s e e e e e v v s e s o. . 12500
< R N stelele]

The frequency ranhge selector consists of twe columns. The one tc the left is for
tens and the one to the right for units. The columns are constructed by push
buttons and are decimal, so That i you want the number 7 you press the buttons
07. Moreover every tierce-filter channel has an indicaticn instrument. These 28
instruments show more surveyably which tierce-filfter channels are connected and
which approximate [eve] positions they have. The red line on the scale corre-
sponds to {00 dB.

If you wish to let a sound through a tierce-filter channel press down the number
of the filter on the push-button panel and sef the lvel on the level columns.

You can check the level position on the instruments. If you wish to work simulta-
neously wiTh several channeis repeat this operation with the next desired tierce-
filter channel. The previous position will be hold unfil you either set the

level to zero or change it+. Observe that when you set the whole console to zero
or switch off the power to the studio, the filters will automaticaily be set fo

Zero.



Continuation

3.3

Frequency filter

08

THO =211

FF

Loriang

B

9
200

10
250



3.4.1 Ringmocdulator | and 2

RM(1)
RM(2)
EMS~1 programming Operation
L. RM{no,entry, ) . Choose ring modulator and entry A or B
Z. « , slevel) 2. Set level
3. (¢ , s 1> 3. Connect the signal

Complete phrase:
RM{1,A, 140)>

The ringmodulator has only level columns in the device panel. There are at
present Tthree ringmodufaters in the console. RMI A and RM 2 A have direct
connection from the frequency generators 21 resp. 22. Ringmodulator 3 can
only be connected to the exits of RM | and RM 2. This connection is fix and
the oniy Thing you have got to do to use RM 3 is to set level in the level
columns and connect The signal from the connection panel for BM 3 to for
example the channel outputs |, 2, or 4. Observe that the ringmodutator must

receive signal in on both its entries fto give any out signal.




3.4.2 Ringmodulator 3

RM(3)
EMS=~1 programming Operation
. RM(3, , ) . Choose RM3
2. ¢, ,level) 2, Set level on RM3
3. (5, g 3. Connect the signal
Complete phrase: Observe that RM3 is fix connected to the exits
RM(3, ,level)s on RM| and RMZ. Both thses exi+s must receive

a signal if RM3 shall provide any signal, I.e.
totally four In-signals are required {(fwo to
each of RMI and RM2) of which twe or more can

be The same.
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3.5 Amplitude modulator

AMCT)
AM{2Z)

EMS-1 programming

Operation

I. AM{no, , )
2. ¢, ,lavel)
3. ¢, s }>

Complete phrase:

AM(no,entry, level >

1. Choose amplitude modulator and entry
2. Set laevel

3. Connect signal

The amplitude modulator has cnly level columns In the device panel. The reason is
that fhe scunding result is changling depending on which signals are sent Into the
in the

console are at present two amplitude modulators, having each its device~ and connec-

amplitude modulator. Consequently, the device itself cannct be controlled,

tion panel. The signhal to the ampllitude modulators Is connected via the connacticn

panels, but you can also connect freguency generator 23 +o AM| A and freguency

generator 24 to AMZ A with a direct connection. Observe that a signal on the B—enfry?

passes through the device even if the signal on the A-entry is missing.



3.6 Attenuators

EMS-1 programming Operation
|. AMP{no, 1 | . Choose attenuator
2. { ,levell 2. Set level -

Example of complete phrase:
RM(2, level)

"Each device has an attenuator where the signal level Is set. The level is
described in decibel {dB). Lowest level (silencel is 0 dB and highest (maximum
intensity) s 100 dB. The smallest step is 1/4 dB. In cases where the signal
level becomes too low (for example after filtrationh) the sighal can be amplified
by setting the attenuator on a higher level than 100 dB, however, at the most

120 dB. The signal level must never exceed 0 dB measured on the mixer's modulating
Instrument. ’



4.1

4.2

4:3

4.4

4.5

Connections

Choecse

Conhection  pahel

Connect

Summing panhel for the frequency generators

Level control
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4.1 Choose

EMS-| programming Operation
. FG(I,  FG(23, CHACI, l. Decide which device shall be used
FG(2, FG(24, CHA(Z2, .
FG(3, . CHA(3, 2.}Locaf§_fhe device on the console
FG(4, NGl CHA(4,
FG(5,

FGle, REV(I,
FG(7, REV(Z,
FG(8, REV(3,
FG(9, REV(4,
FG(io,

FGCIT, FFCI,
Fcllz, FF(2,
FG{13,

FG(14, RM(1,
FG(15, RM{2,
FG{l6, RM(3,
FGLIT, .
FGllg, CD(I,
FG(19, .

FG(20,

FG(21,

FG(22,

The studio has the following devices:

Sound generating:

24 frequency generators with wave-shapers

I noise generator with white and pink
noise

Processing:

reverberators spiral type
filters, each with 28 filter channels

ring modulators

PO N I

ampl itude modulators

I frequency shifter

Recording:

4 channels for |, 2, a#id 4-channel
recordings :

I mixer-table for manual control of
the four channels and four register-
ing level meters

Qutputs:

2 charnel dlistributors with each 4
attenuators for direct sound and 4
for reverberated sound



.

4.2 Connection panel

EMS-1 programming Operation

. See column 2 in the table below |. Choose connection panel

A connection panel is used fo connect a signal from a device to another. By choosing
the connection panel belonging to the device where the sighal comes from, you have
decided where from the signal sha!l be connected. It then remains to decide to which
device the signal shall be connected. This Is made by tightening the lamp on the

connection pahel that indicates the device you want the signal connected to.

Example: The signal from the freguency generator 5 is connected to ring moduiator
humber |, B-entry, by lightening the tamp for RMI B on the panel FG6.

The device panels and the connection panels have the same notation. For instance
The connection panel has the notation FG3 for the frequency generators |, 2, and 3,
In the same way the frequency parameters 4, 5, and 6 are connected to the cohnection

panel notated FG6. Fach device has its own code as fol lows:

Frequency generator (-3 FG3 FG3 (EMS-1)
" " 4-6  FG6 FG6
n " 7.9 FGY  FGY . -
" " 10-12  FGI2. FGl12
" : " 13-15 FGI5 FGI5

" " 16-18  FGI8  FGI8



4.2. Connection panel (continuation)

Frequency generator [19-2] FG21 FG21 (EMS-1)

L " 22-24  FG24 FG24
Noise generator NG1 NG(T)
Reverberator | - REVI - REV(]}

H 2 REVZ  REV(2)

" 3 - REV3 © REV(3}

" o4 REV4 REV(4)
Frequency filter | ' FF1 FECT)

" "2 FF2 FF(2)
Tape recorders, analogue,
play—back ATI AT(1)
Tape recorders, analogue,
play-back ATZ AT(2)
Tape recorders, analogue
play-bak AT3 AT(3)
Tape recorders, ahalogue B
play=back ‘ AT4 AT(4)
Ring modulator | - RM| RM(1)
R " 2 RM2 RM(2)
" " 3 RM3 RM(3}
Ampl itude modulator | AMI - AM( 1)
Ampl itude modulator 2 - AM2 AM(2)

Channel distributor 1,
control of sounhds in the
room CDhl CcD(1)

Channel distributor 2,
control of sounds in the

room CHAI CHAC1)
. CHAZ CHA(2)
- CHA3 CHA(3)

=M= CHA4 CHA(4)

Apart from Channel distributor and Channel all these devices have their corresponding

connection panels.

Not all devices can at present be connected to all the others. Connection that can

be used are marked with a red |ine.



4.3 Connect

EMS-1 programming

Operation

Examples:
Pe
2. >
3.

Example of complete phrase:
RM{] J>FF (L) ;

. Choose the cohnection panel belonging +o

the device

2. Connect the slgnal

. Contrel the level of the signal on the

enTry'To next device (See level control)
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4.4 __Summing pans|

EMS~| programming Operation
i, I+ Choose exit from summing pane!
2. FG33FG6FGISFGI23FG]59FGI 8»FG2 | > 2. Cohnect in series the different frequency
FG24; generators
FGE20>2| x>FG21 ; 3. Connect the slghal further via the connec—:
FG(22»24)-FG24; tion panel belonging to the choosen exit
3. Example: FG(24)» FGZA»CHA(I); on the summing panel

"Observe that the exit chosen depends on the
number of generators. If 6 generators are need
choose exit ho 2 for example, if 9 are necded,
choose exit ho 3, etc. Note that the last 5

- generators must be connected each for itself.

The frequency generators have a summing panel of their own where the groups of frequer
cy generators can bé summed. Each group of frequency generators consist of three.

On the summing pahel each group-sign - a triangle ehclosing a summation signh -
corresponds tTo the connection panel. The freguency generators have together 8
connection panels, all to be found as triangles on the summing panel. When you want
to connect the generator groups, you close the contact between these triangles so

that an arrow-shaped lamp s |it. As there are 8 generator:groups there are 7 such

- arrow-contacts to close to conhect all 24 generators.

However, the last 5 generators have been given special tasks. Thus

generator no 20 cah be connected to the frequency shifter

i L4 B n " " ring modutator |, entry A

1" " 22 1" L " " m" " " 2, en-}-ry A

" L L " " amplitude modulafor [, entry A

11 " 24 11 L] " n " ‘" . n 2 en.h—-y A
’

Due to these double connection possibilities for the five'lasffgenerafors you must
consider that these shall be connected each for itself if you want to connect them

with the other generators.
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4.4.1 Summing panel (continuation)

When several generators are mixed on the same exit the highesf,allowed level setting
on each generator is lower than 100 dB. Otherwise there is a rfsk that the following
devices are overl|oaded, the signal levél belng ftoo high. It cannot be indicated as
a rule which level can be allowed as it Is not possible to predict:how the signals

are added. But you can say that iIf a number of frequehcy genherators are mixed and

-all set on The same level and this is chosen according to the +abie below, 1t is

out of question that the sighal level Ts too high. But on the other hand, it easily
happens that it gets too low, as the table assumes the worst case of signal addition,
The only way fo decide the total signal level is to measure it on the modulating
instruments and this must always be made in connection with the sighal being furfher
conhected. (See 4.2, 4.3, 4.4, and 4.5i |

Number of frequency generators Absolutely safe level

I 100

2 - 94

3 90

4 88
5 86
6 84

7 83
8 82
9 8l

10 80

t 79

12 78
13 78
14 : 77

15 77

16 76

17 76
8 75
19 - 75
20 74
21 ' 74 -
22 73
23 73

24 72



4.4.2 Summing panel (continuation)

dB, decibel

Decibel is a ]ogarifhmic unit of measurement indicating the relation between fwo
effects, for example acoustic or eleciric. The relation N between two effects
PI and P2 expressed in dB is defined as
P
iOiog 1)

P2

N =10

Often an effect relation is measured through measuring of ahother quantity than

the effect. [f for example The acoustic pressure is measuredth has to be considered
t+hat the sound intensity (sound effect) is proportiohal to the squére of the
acoustic pressure. The relation between fwo sound intensities, if the corresponding

acoustic pressure L! and L2 has been measured, becomes

2

N = 10, o0 "1y = 20 | log (1)

Lo —
LZ
I two electrical voltages V, and V, are measured over the same reSlsTénce_you
wil]l obtain in the same way -
- y
N =20 ,log £ 1)

Y2

In practice other relations between effects are offen wrongly indicated In dB.
Thus a voltage relation according to the preceeding case ts often indicated
without the voltages beling measured over the same resistance. This is done when
for example the voltage amplification of an amplifier is indicated in dB.

(You can also indicate the effect amplification of the amplifier, which usually
has another value.)

You must always remember that dB is a relative measurement. To say for instance
that a veltage has the value 100 dB is totally without meaning, if you don'™ indi~
cate at the same Time what it is compre to {i.e. another vo]tage); '

When this is dore anyway, The reference normally is imp[ied,'for example the zero-

level of 0.775 V effective value which is usual In radio and other recording conn-
ections.

It is important to keep count of and distinguish between the different quantities



4.4.3 Summing pahel (continuation’

indicated in dB in the studic. They are:
t. Electric signal tevel {electric voltage}
2. Ampiificaticn (attenuation)

3. Acoustic signal level (acoustic pressure)

Between these three megnitudes is ho speciflic connection unless all finks in a

signal chain are defined (signaisource, amplifiers, loudspeakers, space,.etc.).

l.. The electric sighal level is measured oh the four output level instruments
and is indicated relative to a top value of the voltage of I.1 V {corresponds
for a sine wave To ah effective value of 0.775 V volitage), l.e. 0 dB on the
instruments indicates a measured voltage with the top value 1.1 V. The

inhstruments cah be connected to measure the sighal level anywhere in the

system.

2. As both an attenuation and an amplification are only a relation between an
out-dimehsion and an in-dimension there is no principal difference between
them and they can be indicated in the same way. Observe that the dB-value
cah be positive or hegative (depending onh whether the relation is larger or
smal ler than ). '
“To aVOid"negaTive humbers in stating The.level of the attenuators, their ampli-
fication is given relative to an imagined amplification of 107" times, which
thus corresponds to the level setting of O dB.
The setting 100 dB corresponds to the amplification ohe time, i.e. the signal
passes the aitenuator without being either strengthened nor weékened. 120 dB

becomes ampl itude amplification of 10 times, etc. Observe that the signal level

has no direct connection 1o the level setting of the attenuator. This is only

indicating how an in-signal is treated by the attenuator before it reaches its
exit.

3. The acoustic sighal level is normally indicated ih comparison to the sound-
pressure 2.IO_!5 N/mz. A "sound pressure" of 100 dB concequently means a sound-
pressure of IO5><2.]O"5N/m2 = 2N/m2. As mentiched before, there is no direct
connectlon between the acoustic and the electric signal level. The characteris—
tics of all parts of the electro-acoustic chain must be known if it shall be
possible To say something about the relation, for instance the amplification
chain intfo which the electric signal is fed, the characteristics of the loud-

speakers, among other things the number of them and their electro-acoustic



R

T,

£

4,4, 4, Summing panel (continuation }

efficiency, the characteristics of the room where the loudspeakers are placed,
for instance its size, etc.

To the three magnffudes mehtioned above, another two signal levels canh be
added; the modulation of the analogue maghetic tape, which has also ho direct
connectlion with ahy of the previous maghitudes, and the experienced volume or
listening volume. The volume (or actually the volume experienced by a fictive
normal person}. is via the lTstening curves belonging tTo the accustic signal
level, and is as 11 should be indicated In the maghlitude Phon. The Phon-scale
and the dB-scale for sound pressure agree (are the same number) for a sine-
tone with the frequency | kHz.



4.

5

Level checking

EMS-1 programming

Operation

4a.

4b.

. Cennect the signal to be checked to any'

free channel.

- Set level of the channel +o 100 dB.

3. Cohnect to an attenuator ruler via the

input selector.

Connéc?'measuring and monitoring switch
To UT A. {out A)

Connect measuring and monitoring switch
to IN A and set the ruler to max.

Push LYSSNA (listen)

Measure level (and |isten)

Adjust the level

Disconhect (reset)
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5.1
5.2
5.3
5.4
5.5
5.6

Outputs

Channels |-4

Channel distributor, moving sound
Moving sound humber ‘two

Moving sound in EMS]|
Reverberation distributor

A comparison with how the studio previously
was connected for moving sound ahd reverberation
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5.1 Channels -4

CHA

EMS-1 programming Operation

. CHA(nho, )} I. Choose channel

2. { ,level) 2. Set level , _
3. #CHA( 3; 3. Connect sound-scurce to the channel

Example of complete expression:
FGZ>CHACL, 168);

The console has 4 output chénnels; The channets used must be given a level-
value to enable the signal to go out to the loudspeakers or to the analdgue
tape recorder.

A sound can be placed halfway between. two foudspeakers. It is Then connected

7o both corresponding channels and these are giveh the same level. By connecting
different sound-sources *o one or several channels in different combinations,

it is therefore possible to place many sounds in different places in the room.

Atl channels are set on for example (00 dB (no r&taTFve amplification)}.

Connection to _Places the sound in
CHA() | front left corner
CHA{1)&CHA(2) straight forward
CHA{Z) front right corner
CHA(2)&CHA(3) straight to the right
CHA(3) | reér right corner
CHA(3)&CHA(4) straight backwards
CHA(4) ) rear left corner
CHA(4)ACHA( ) sTralghT To the lefT

CHA(I)&CHA(Z)&CHA(S)&CHA(4) The msddle
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5.1 CHANNELS i-4 (continuation)

CHA »

Example (how to connect six frequency generators to each channel):

FG3>FG6>CHA(T, 188);
FG9>FG12-CHAL2, 186);
FGI5>FHI8>CHALS, 1#8);

FG2 1> FG24»CHA(4, 188);
FG(20<21)7FG21;FG(22¢-24)> FG24;



5.2 Chanhel dlstritutor

Moving sound

EMS-1 programming Operation

1. ¢chdl, , ) J 1. Choose channel distributor

2. CD(I, 1, level) 2. Set level for output no |

3. CDUI,2,1evel) 3 " " " " "2

4. CDC(I1,3,level) 4., " " " " "3

5. Ch(i,4,level) 5. " " " " "4

6. >Cc0O( , , )] 6. Connect sound—-source to the chanhel
’ distributor

Exampie:

FG12»CD{1);
CO(1,1,9¢);C0(1,2,80);
CD(1,3,70);C0(1,4,60);

The channel distributor panels consist only of device panels with level columns.
From the connection panel of each device the signal cah be conhected to channel
distributor {-8. Each channel distributor has fixed conhectioh to all four loud-
speaker outpufs. By setting different levels on the different outputs it can be
simulated that the scund-source moves, stepwise or continuously. With channel
distributor no | one sound can be placed in the room. To place Two different sounds
in the rcom at the same time, but In different places in the room, the sound no 2
must use "chanhel distributor ho 2". The studio is designed To have maximum 8 differend
sounds "moving" simultaheousiy. [t is also possible to use channel distributors to
connect one sound to a loudspeaker output, where there already is a sound, in order
to vary the lével of the first sound, iIndependently of the second. At present fwo

channel distributors are conhected. See further 5.3.



5.3 Moving sound no 2

EMS-1 programming _ Operation

f. CHA(I,level) 1. Set level for channel |
. CHA(2,level) 2. " n " "
. CHA(3,level) 3
. CHA(4,level} Lg, u " " "
. > CHA(1)&CHA(2)}&CHA(3)&CHA(4); 5

" 1] " 1

L6 I - R S AN
WM

. Conhhect a sound-source to the channels

Example:
FG24>CHA(1,6@)&CHA(2,7814CHA{3,80)
&CHA(4,90) ;

As channel distributor or moving sound no 2 the four channels are used. When these
are used as chanhel distributor the sound-source shall be conhected to each of the
four channhels.

The sound 1s distributed in the room by setting different levels on the four channels.
Consequently, it is possible to either place several hotf-moving sounds on the channels

{see 5.1}, or to use them for a moving sound.



5.4 Moving sound in EMS-|

EMS~-] programming Sighificance

l. FG3>FGE>FGI=FG|2>CD(1); 1. Connect sound-source to channel distributor |
2. MoVS(, s . ’ ) 2. Set parameters for moving sound |
3. MOVS( ,I=12, , , i 3. Enable doppler effect of the frequency
geherators conhected to channel distributor |
4. MOVS( , . level, R ) 4. lIndicate overall level in dB for tThe direct
souhd ‘
5. MOvVs( , , , level, 1 5. Indicate reference level for the reverbera=
tion sound :
6. MOVS( , . y ,dopfaec) 6. Exaggerate or reduce the doppler effect
7. REV(I,revtim, ); : -1 7. Set reverberatioh time on al! four rever-
REV{Z,revtim, 13 berators
REV{3,revtim, ¥
REV(4,revtim, 35
8. REV(I,. ,level); 8. Set level oh the ocutputs of the four rever-
REV(2Z, level); berators (max. 90 dB is recommended)
REV{3, slevel );
REV(4, ,level);

9a. MOVSRA(|,radlus,angle,time,acctyp,step);
9b. MOVSXY(|,x,y,tIme,acctyp,step); 9. Start a movement for moving sound |

10. FGIS>FGi8»FG21>FG24; ’ 10. ConhecT sound-source to moving sound 2
FG(20<21)>FG2];FG(22«-24)>FG24;
FG24>CHA(1)&CHA(2)&CHA(3)4CHA(4 ) ;

Pl. MOVS(2,13>24, level, level ,dopfac.); : 11. Enable doppler effect of corresponding
frequency generators, set direct level,
reverberation fevel and doppler effect

(2. _ 12. Reverberation Time and out-level from the

: reverberators are common for the moving
sounds. Point 7-8 are made if these values
are not already set In connection withi:Thé
first moving sound

[3a. MOVSRA(Z,radium,angle,time,acctyp,step);
13b. MOVSXY(2,x,y,time,acctyp, step); 13, Start a movement for moving sound 2




5.4

Moving sound in EMS—| (cont.)

A moving sound means a distribution of a sighal to the four loudspeaker
outputs. 1f reverberation is used it is also to be distributed to four
channels. |n EMS-1 there is a notatioh ih order tc eastly set all These

eight levels. With ‘the MOVS~term some main parameters for each moving

sound are defined. With the MOVSRA- and MOVSXY-terms the sound is made

to move by having successively new values sent out to The eight levels.

The composer must also

|} Connect a sound-source to each movihg sound in action (point | and 10 above)

21 If he wants reverberation, set reverberation time and reverberation level
(point 7-8 above]

The program which simulates moving sound is distributing this level on the

four loudspeakers.

The MOVS—term for each moving sound contains an overall level for The direct
sound. Suppose that the overall level is set to (00 dB. 1f the sound is
sitfuated exactTly at a toudspeaker (fthe radius 1000}) tThe corresponding out-
fevel will get the value |00 dB and the others 0. Halfway between two loud-
speakers oh the same distahce from the centre their two levels will be 97 dB,
and The level of the others 0. Outside the unit radlus one or twe [oudspeakers
will get direct level, always less than |00 dB.

The MOVS-Term.fof each moving sound also confains a reference level for The
reverberation of this sound. The out-amplifiers of the reverberators must

be given a level if The reverberation shall be heard (point 5 above). These
levels are common for all sounhds being reverberated. To reduce the nolise a
setting of for example 90 dB is recommended.

To compensate this the reference level of each moving sound Ts instead set

|0 dB higher than the desired overall level.

It 1s important to adjust the in- and out-levels so that the reverberators

are not over-modulated, but the noise is minimized.

[f the overall level for the direct sound is set to 0 ohly the reverberated
sound will be heard and vice versa.



5.5 Reverberatiocn distributor

RD
EMS=1 programming Sighificance
. »>CD{l); |. Conhect souhd-source to channe! distributor
2. RDCI,1,98);RD(1,3,87); 2. Distribute the sound to the reverberators
3. REV(I, 1§,98);REV(3,12,90); 3. Set level and reverberation fime on the

reverberators

To produce reverberating sounds manual]y it -is at present necessary to connect cone
sound to one or several reverberators and set reverberation time and reverberation
level. The reverberation s then heard on the loudspeaker outputs. Via programming
with moving sound I+ is possible to put reverberation oh each of the moving sounds.
About the connhection of these, see 5.4. In this case 4 attenuators are used per moving
sound. These cah at present be reached only via programming; hot via the console.

They are called RD(I,}), RD(I,2), RD({,3), RD(I,4), RD(2,1); RD(2,2), RD(2,3), and
RD(Z,4). They are fixed connected from the inputs of channel distributor | reép

the channels, to the reverberator inputs in the following way. Anythihg corinected o

CD{1) is autcomatically connected also to RD(]), etc.

CD(1) RD(L,1)Y  REV(I) CHA(1) RD(Z,1Y  REV(I)
CDC(1) RD{I,2) REV(Z2) CHA(2) RD(2,21  REVI(2)
Chel) RD(1,3) REV(3) CHA(3} RD(2,3)  REV(3)
chb(l1) RDCI,4)  REV(4) CHA{4)} RD(2,4) REV(4}

From versich V5 of EMS-1 the RD-term is implemented. The user can then distribute

reverberation In the room without using the terms for moving sound.
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5.6 A comparison with how the studio

previously was connected for

movihg souhd ahd reverberatlion

During spring 1974 certain changes were made in the é?udio in connection wlith
the Implementation of moving sound ho 2. What Is sald below canh be of interest
to those who have earlier produced compositions with the use of CD, AMP, and REV.
0ld digital tapes which are not using these devices canh still be played without
special arrangements. EMS' technical personnel can give advice in other cases.

A femporary re-connhectionh to the.old system can be done in order to play old

Tapes.

Eariier, a sounhd cohnected to CD{l) continued To CEA(I) - CHA(4) and was There-
fore affected alsc by the level setting of the channels. With The new way of
cohhecTihngD(ll goes directly Fo the loudspeaker outputs without beihg effected
by CHA(l) - CHA{4}. Compositiocns, which were previocusly generated with The use
of CD{1} and with all channels on 100 dB therefore socund exactly as before.

This was the most common use.

The amplifiers ahd the connection points AMP(|} and AMP(2) are nowadays used
by REV(3) anhd REV(4) and can therefore not be used as before. Old compositions
using these now gets the passing socund reverberated and also put out on the
outputs 3 resp 4.

The four reverberators are nowadays flixed conhected To a loudspeaker output
each. The old connection paths from REV(1), REV(2), AMP(|), and AMP(2) still
exist. Otd compositions using REV(l) and REV(2) sound as before with the
addition of reverberation also on the outputs | and 2, independent of the

further connection.

The amplifiers RD are new.
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6.2

6.3.1
6.3.2
6.3.3
6.3.4
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6.4.2
6.4.3
B.5.1
6.5.2
6.6.1
6.6.2
6.7

6.8.1
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6.9

6.10.1
6.10.2
6.10.3
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6. 011
6.11.2
6.11.3
6.11.4

The Digital Control System

Set to zero

The index reglster

Listen contlinuously

Time listen

Time measure

Time register

Digital tape recorders

Tape inserting into the digital tape recorder
Tape removal from the digital tape recorder
Register '

Record number reglister

Record to buffer

Record to table

Seek record

Play

Play step-by-step

Indication of reglstered time

Stop '

Copy out

Change of the last registered records
Change of a record which is not the last registered

Chanhge of several records which are not the last
registered

Order register

Set the order PLAY

Set the order CHANGE TAPE
Set the order STOP
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6.1 Set to zero

EMS-1 programming Cperation

1. Press NOLLSTALL (set to zero)

The operating panel has a button SET TO ZERO at top to the far left,
with which all settings can be set to zero, Including the filter settings

on The console.



5.2 The index register

EMS-1 programming Operation

.

2. Set a number In the ihdex register

The Index reglster is a "neutral™ reglister where humbers are giveh a sense
depending on the following order to be set.

Example: Set 500 1n the Index reglster and give the order "TIDLYSSNA™ -

(time 1isten), whereupon 500 means 500 ms. [f the order instead is "SOK REKORD"
(seek record) 500 wil! mean record no 500.



6.5, 1 L.isten continuously

EMS~1 programming : Operation

I. Press LYSSNA START {listen start)
2. Press LYSSNA STOPP {listen stop)

\ The tonhe souhds from the "starting" of the time measure until i+ is stopped.
If LYSSNA does not light up when LYSSNA START (listen start} is executed,
press first TIDMATARE (+ime measure) and try LYSSNA once again.



6.3.2 Time |isten

EMS-1 programming Operation

|+ Press TIDLYSSNA (time listen)

N

The tone sounds during the time set in the index register at the same Time

as it Is automatically transferred fo the Time register.



65.3.3 TIDSMATARE (+ime measure)

EMS-| programming ) Operation

N

{. Press TIDSMATARE (time measure)

The tone sounds as long as the TIDSMATARE (time measure} is pressed.

The final time is automatically set in the time reglster.



6.35.4 Time register

EMS-i programming Operation

b. Set Time

The Time register shows the time which will be registered if you give the order

REGISTRERA (register). The time register also indicates the time a certain record

contains if you play a record from the digital tape recorder.

In EMS-1 there are two counter-parts to the time register:

l.

By The Li-term (local time) you can in each "object" Indicate an explicit time,
when a device value shal! be set or a connection be made.

Example: LT(600)FG(no,frequ,level,wave)>FF(no,chan, level)>
CHA(no, level }; :
LTI, NG, ,PINK);
LTCI,208)FG(ho, frequ);

- At the time 600 ms a few conhections and values are set, out of which one is

changed at the time 1.2 seconds. In a parallel course where the noise-generator
is involved, the hoise colour is changed at | second. I+ is consequently easy to

Treat parallel courses, and the LT-terms need not even be in chronological order.

. The D-term (duration) sets a level %o zero after an indicated time.

Example: LT(2,)FG(no,frequ,level >D(17¢¢);

tGs are set to zero at 3.7 seconds.
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6.4.] Digital tape recorders

The Control signals generated via the console can be stored on two AMPEX TM 11
digital tape recorders. These tape recorders are called "off-line recorders" o
distinguish them from the two digital tape recorders AMPEX TMI16, which are connhec-
ted to The computer "oh—]ine". Consequently, it is possible to use the console
plus the off-line tape recorders as ohe control system ahd the conscle plus the
computer as another. [t s also possible to let the computer produce tapes which

are played back on the off~[ihe recorders.

6.4.2 Insertion of tape into the

digital tape recorders (TMil)

Open the window carefully be keeping the catch back. Observe that the window
must not be dropped.

2. Push the tape reel onto the socket with the plastic ring lnwards. [f the tape
is fo be write-protected the ring shall be removed. See to it that the reel

is pushed ih as far as possible adn that it is sTraighTfy placed.

3. Screw up the reel with the centre knob so that it is tightly placed. Keep
the reel firmly meanwhile,

4. Push the POWER button.

5. If tThe vacuum pump is on (the breaks on}, switch it off with TAPE LOAD.
Wait untii the breaks are released.

6. Draw the tape according to the picture the shortest way and wind it ten turns
oh the collecting reel. See to it that The tape is inside the cover over the

read- and write-head.

7 Lift a tape-loop over the capstan wheel according to the picture. See to 17
that the tape is onh the correct side of the tape guides.

8. Let down a |ittle tape loop about | decimeter into each vacuum column. Check

that the tape 1s nhot twisted in the column.

9. Start the vacuum pump with TAPE LOAD so that the tape géTs stretched. (The

alr-nolse increases!)



6.4.2

Insertion of tape into the

digital tape recorders (TMI1}

continuation

Shut +he window carefully. Observe the catch must be kept back until the
window is completely shut. Then i+ canh be released and the window is locked.

Push FORWARD during a couple of seconds.

2. Push REVERSE or REWIND sc that the tape is rewound to the beginning-of-—tape.

3. Control that FILE PROTECT is I'ighted 1f the tape shall be protected from
writing.

l4.  Push REMOTE and the tape can be remotely controlled from the console.

6.4.3 Release of tape in the digital

tape recorders (TMI1}

I Push LCCAL.

2. Push FORWARD and let the tape wind forward for a moment.

3.  Push STOP.

4. Push REWIND or REVERSE and let the tape wind back to the beginning-of-tape.

5. Open the window carefully. Don?t tet it drop against the stop.

6. Switch off the vacuum pump by TAPE LOAD. Wait until the breaks are released.

7. Wind the tape back onh the reel. It is possible to first [ift it off +he
capstan reei.

8. Ease off the centre knob of the reel socket and take off the reel. 1f the
tape recorder is not o be used again, fasten the knob.

9. Shut the window carefully. 1f the knob s not fastened it will hit the window.
The catch on the window must be kept back until the window is completely shut.
It can then be released so that the window is locked.

10.  Switch off the power by pressing POWER.

. FILE | . HIGH : : : :
POWER REMOTE LOCAL DENSITY FORWARD [REVERSE [REWIND STOP
PROTECT LOW




5.5.1 Register

EMS-1 programming Operation

| .. Choose devices and set data on the console

2. See to It that Time® indicates +he desired
+ime ‘

3, Order must have The correct data
4. Push REGiSTRERA {(register)

0BS? All digita! tape recorders must be
ready for recording.

* Time = time reglister = TID

The shortest time possible to reglister on the digital tape without having a pause
between two fecofded sounds is I8 ms. This is due to the fact that the digital

tape recorder takes 18 ms to read a record. The registration can be made on the *wo
digital tape recorders A and B (A 1s nearest to the entrance door). You choose which
tape recorder you want to use by pressing either BAND A or BAND B on the console.

A lightened lamp will Bhow you which tape recorder is connected.



6.5.2 Record number register

The record number register indicates the numbering of the records of the tape
recorder. After the command SOK REKORD (seek record) and KOPIERA (copy) the record

number register indicates the record which the tTape recorder stands before.

After the command SPELA (play), REKORD TILL BORD (record io conscle), and SPELA

STEGVIS (pilay stepwise), The record jUs? played by the taspe recorder will be
indicated.



6.6.} Record to buffer

EMS-1 programming ‘ Operation

I+ Push the button REKORD TILL BUFFERT
(record to buffer)

The record is transferred from the tape recorder to the buffer memory.



.

6.6.2 Record o consoje

EMS-1 programming Operation

I. Push the button REKORD TiLL BORD
(record to console)

The record is transferred from the buffer memory to the console.



6.7 Seek record

EMS-1 programming

Operation

|, Set the desired record number in the
index reglster.
2. Push the button SOK REKORD (seek record)

The command SOK REKORD is used fo:

a) find é record you want fo listen to

bl find a record you want to Tranéfer to the
buffer

¢} find a record you want fo transfer to the
cohsole

d) find the first record in a series of recor

you want to copy out.

FAN

One change Is tThus ohe record.

S

To be able to get orientated on the digital Tape a numeration of the record has been

made, |.e. a numeration of all changes on the console that the composer has done.



6.8.

Play

Operation

EMS-1 programming

. Seek record by pushing SOK REKORD

. Choose end record and set the number of

this in the index register

3. Push REKORD TILL BUFFERT {record to buffer}
4. Push SPELA (play)




6.8.2 Play stepwise

EMS-| programming Operaticn

I. Seek record S
2. Push REKORD TILL BUFFERT (record to buffer)

¢ : !
| 3. Push SPELA STEGVIS (play stepwise)™
4. If you want to iisten to the next record,
- push SPELA STEGVIS again. -

*The record 1s transferred to the console
simultaneous!y with the next record being

transferred from the tape recorder to the
buffer memory. '
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 6.8.3

Indication of registered time

EMS-1 programming

Operation

l. Seek record _
2. Push REKCORD TILL BUFFERT (record to buffer)

3. Push REKORD TiLL BORD (record to conscle)
4. See what TID (+ime)* shows, when the Time

© - measure has stopped . }ff1

*T1D=tIme=time register




6.9 B STop tape recorder

EMS-1 programming

| Push STOPP (stop)

IT Is possible to 'stop the digital tape during performance by the stop-button.
The tape Then stops in a record gap. If you should lose control over the tape
recorder by playing past the fasT recokd, yoﬁ'ééh Spr Ther+a§e reoorder by
pressing the button placed below NOLLSTALL (set to zero). However, you must back
the tape manually into a part with registrations to be able Yo regain control.

Do not stop the tape recorder in any other way.



6.10.1 Copy out

EMS=1 programming _ Operation

It is possible To copy from A fo B or from
B to A.

Suppose that a copying without record number

change shall be made from B to A:

. Seek ¥he initial record on TAPE RECCRDER A

2. Seek the initial record on TAPE RECORDER B

3. Set the end record # | in the index registe
(The initial record number remains in The
record number register)

4, Push KOPIERA UT (copy out)

The command is used o copy the contents of one tape to another tape. Observe that
the command is KOPIERA UT (copy outl, i.e. out from the tape recorder which is

connected when the command is given.

Examp le: We have 24 records registered on TAPE RECORDER A and we stand before the
first record oh TAPE RECORDER B. We seek on TAPE RECORDER A record humber | and set
record number 25 in the index register. Observe that by the operation KOPIERA UT,
_the tape recorder stops before the number set in index, while T by SPELA (play)
stops after the number set in index. Thereafter we press KOPIERA UT. You can then
see that Record number counts from | to 25, and that the signal lamps of the Tapé
recorder are |ighted for B and turned out for A. We ought 1o register a few extra
records on TAPE B and check that we have got the 24 records.

If you want other record numbers than those on the original tapes set the record
humber register on for example number 6 after the two tapes have been wound info
the right position. To get all.24 records over to TAPE B the index register must:
have a number five records greater than number 25. You cphSequénTJy set number 30

in the index register. Thereafter you can press KOPIERA UT and then make sure that

24 recoyds from number 6 to number 29 are reglstered oh TAPE B.



6.10.2

Change of the latest

registered records

EMS-1 programming

Operation

one.

Example: Suppose that 20 records are
registered. Record number shall be
on Z1. The last four records are
erranecus. Seek record number 17 and

correct the erraneous records onhe by

i« Seek record, the flrst of the records you

waht fo change
2. Chahge and push:REGISTRERA (register)




6.10.3 Change of = record which

i1s not the iast registered

EMS-| programming _ Operation

TAPE RECORDER B is ready for copying from A.
Suppose that 20 records are registered on TAPE
A. Record number 13 -is erraneocus and is to be
chénged.
t. Seek record no | on TAPE A
2. Set Index register on no 13
3. Push KOPIERA UT {(copy out)

{Record ho | to |12 are copied onto TAPE B)

,”""’\

4. Register the new desired record no 13 on
"TAPE RECORDER B {push REGISTRERA)

5. Seek record ho 14 on TAPE A

6. The index register is changed 1o no 2|

7+ Push KOPIERA UT {copy out)

8. Register a few extra records. (We now have

20 records on TAPE B. No 13 .is changed)
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Change of several records, which

6.10.4

are not the latest registered

EMS-1 programming

Operation

TAPE RECORDER B is ready for copying from A.
Suppose that 20 records are registered on TAPE

A.

Record no 13 and 14 are erraneous and are

to be changed. Two nhew records are also fo be
added.,

1.
2.

3,

Seek necord ho | on TAPE A%

Set the index register on ho [3

Push KOPIERA UT (copy out). Records no {-12

are copied onto TAPE B

. Reglster fhe four new records (push REGISTR

RAl. There are nhow 16 records oh TAPE B

. Seek record ho 15 on TAPE A

6. Exchange no 15 in REKORD NUMMER (Record

number) and replace it with no 17. (The twc
hew records.) '
The index regisfer 1s to be changed to no :

{the two new records).

8. Push KOPIERA UT (copy out)

9. Reglister a few extra records. (Observe tha

you don't change the position of the digit

fape if you change the humber in Record

number. Record number is an indication.)




6.11.1 ~ The command register

EMS-1 programming Operation

i. Set number code for command

The following commands can be set: 6.11.2 SPELA (play), 6.11.3 BYT BAND (change tape),
6.11.4 STOPP (stop).

Observe that the PLAY-command is set automatically at registering. The PLAY-command
means That the tape shall play also the next record and 1s used in norma! contincous
registering. CHANGE TAPE command is used to change fape in the middle of a composition
from TAPE A to TAPE B or vice versa. STOP is set in the last registered record. If

-a STOP-order has stopped the tape during a performance, the tape can be re-started
wiTh The commands REKORD T!LL BUFFERT {record to buffer) and SPELA (play).



6.11.2 The comnand PLAY

EMS-1 programming : Operation

1. Set 40 In command reglster

The hexadecimal number 40 is set in.The command reglister by setting 4 in the first

columh and 0 in the second cotumn.



6.11.3 The command CHANGE TAPE

- EMs-1| programming Operation

l. Set 4 C in the command register

The hexadecima!l mumber 4C is set in the command reglster by the number 4 being set

in the first celumn and the number 12 (4+8) in The-second column.



6.11.3 The command STOP

EMS—lrprogramming RS Operation

{. Set 7 F In the commahd reglster

The hexadecimal number 7 F is:set in the command regTeTer by seTTihg the number 7

(j+2+4) in the first column and the number 15 (1+2+4+8) in the second column.



7.2

7.3

Mixer'for'MénualrLeﬁé}jAdjusfmenfvi

Input selector

Measuring and listening switch

in A and'OUT A




7.1 Ihput selector

EMS-1 programming i .Operé:l"ion“-{: :_ ——

I+ Turn the TnbuT selector into the correct
posltion '

The manual mixing console has 4 input selectors for connecting ohe of the four
outgoling channels from the console to one of the four sliding potentiometers.

(A plcture of the manual mixing console is oh page 4.5)"



7.2 Measuring and listening switch

 EMS-1 programming S ~ Operation

1. Set the measuring and llstening switch
in the correct position

With the four measuring and listening switches the modulation meters and the
corresponding loudspeakers can be conhected to different points in the manual

mixing console, so that the level (and the sound) can be controlled.



P

Y

7.3 . _INAand OUT A

EMS-| programming - Operation

In the position IN"A the modulation meter and The Ioudspeaker are conhected before
the A-side of the corresponding dnput selector (The half used for the studio’ channels)
l.e. before the sliding potentlometer; in position OUT A They are connected after

the sliding potentiometer.
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