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Type

SINGLE CHANNEL VHF/UHF RADIO LINK SYSTEM CAF 680-2001

CQF600-2001

CQF600-2001 EXCHANGE

The system consists of a point-to-point radio
link which enables a connection to be made between
a subscriber and an exchange, or two exchanges,
either magneto or central battery. See the table on
page 3.

The equipment is designed for maximum flexi-
bility in that it is capable of carrying 2 or 4 wire
telephone systems from subscriber to exchange or
between exchanges. Both central battery and magneto

exchanges can be connected.

The panelthat performs the operation is identical
for all combinations, the method by which it is inter-
connected determines the precise functions.

The signalling functions are carried over the
radio link by using a 3825 Hz tone, thus conform-
ing to C. C.I. R. specifications for this type of oper-
ation, so that all the facilities associated with tele-
phone operation such as dialling, ringing, engaged

tones etc., are available,
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FEach terminal station is a complete self con-
tained, waterproof unit, as illustrated above, con-
sisting of a transmitter and receiver with power
supplies, diplexerandthe control panel, The station
is designed for wall mounting and, as it is water-
proof, it can be mounted outside in the open provided
it is protected from direct sunlight.

The control panel converts line functions to a
form, suitable for transmitting over the radio, and
it also transforms the two wire circuit for duplex
operation of the radio section. The panel also con-
tains a ringing voltage generator and a tone gene-
rator and the necessary relays for line connection,

The panel is built up of mocule sub-units which
are standard CAF 680 series units. The power re-
quiredto operatethe panel is derived from the radio

equipment power supply.

The control panel which is common to all sys-
tems, contains a relay panel and a tag-strip. The
cross connections on the tag-strip are arranged in
accordance with the particular requirement, Thus
the single basic panel can provide 10 variations by
simple cross connections.

The audio frequency levels in and out of the ex-
change equipment are matched by means of ampli-
fiers. The amplifiers also contain a equalizing cir-
cuit for response correction,

To provide easy maintenance checks and on-line
adjustments an engineers' panel is provided to which
test equipment may be attached, when setting-up or

servicing is carried out,



LIST OF VARIATIONS AND THEIR FUNCTION

CQF6xy CQF6xy
= H—
-2001 -2001
CP680- CP680-
2001/ xx 2001/xx
FUNCTION | CONNECTED TO No, OF TYPE NO., DESCRIPTION TYPE NO, No. OF CONNECTED TO
WIRES WIRES
Subscriber | Subscribers 2 CP680-2001/01 CP680-2001/02 2 Automatic
Instruments Exchange
Subscriber | Subscribers 2 CP680-2001/01 | Instrument supplied | CP680-2001/04 2 Magneto
instrument with button for cal- Exchange
see description ling exchange
Tie line Magneto 2 CP680-2001/03 | Both exchanges to CP680-2001/03 2 Magneto
Exchange have line panel Exchange
TE680-2001/03
Tie line Automatic 2 CP680-2001/02 | Magneto exchange CP680-2001/01 2 Magneto
Exchange (CB) to have a contact to Exchange
establish a loop, and
a dial line panel
TE680-2001/01
Tie line Automatic 2 CP680-2001/05 | DC signalling to CP680-2001/05 2 Automatic
Exchange (CB) exchange Exchange (CB)
Tie line Automatic 2 CP680-2001/06 | Loop signalling to CP680-2001/06 2 Automatic
Exchange (CB) excha_nge Exchange (CB)
Tie line Automatic 6 CP680-2001/07 | 2 wire speech CP680-2001/07 6 Automatic
exchange (CB) circuit with 4 wire Exchange (CB)
signalling without
relay sets.
See note 1
Tie line Automatic 6 CP680-2001/08 | 2 wire speech CP680-2001/08 6 Automatic
exchange (CB), circuit with 4 wire Exchange (CB)
signalling with
relay sets,
See note 1
Tie line Automatic 8 CP680-2001/09 | 4 wire speech CP680-2001/09 8 Automatic
exchange (CB) circuit with 4 wire Exchange (CB)
signalling without
relay set,
See note 1
Tie line Automatic 8 CP680-2001/10 | 4 wire speech CP680-2001/10 8 Automatic
exchange (CB) circuit with 4 wire Exchange (CB)
signalling without
relay set,
See note 1
NOTE 1 For the variations CP680-2001/07-10 which are pure 2 or 4 wire connections, it is

assumed that the exchange has the necessary supervisdry equipment, The signalling

circuitsin the types CP680-1001/07 and 09 take the power from the exchange supply

whilstthetypes CP680-2001/08 and 10 take their power from an internal power sup-

ply.




Type
CAF680-2001

Technical Data

Maximum line voltage 24 volt DC
Nominal line current 25 mA (22-35 mA)

Maximum loop resistance
including exchange and sub., 800 ohms
equipment

Input and output impedance 600 ohms

Ringing voltage from

internal generator 60 volt +10%

Ringing frequency 48 Hz +7 Hz

Input and output level

(2 wire). -18 to -4 dBm

Input level, 4 wire -30 to +10 dBm

Output level, 4 wire max, +7 dBm

Low frequency response +1 to -2 dB (ref, 1000 Hz)
(typical)

Total distortion (typical) 3%

Signalling tone 3825 Hz

Attenuation of signalling

tone in speech channel min, 55 dB (ref. level at 1000 Hz)
Temperature range -20 to +500C.

Type Coding:

CQF 6 _ _ CAF 680-200l/x x
$ Y
. t
Frequency range Channel separation Function
1] 146-174 MHz 1| 50 kHz See table
3| 68-88 MHz 2| 25 kHz on page 3

6| 420-470 MHz

The following types of station may be used:

6 and 15 watts in the 420-470 MHz range
15 and 25 watts in the 68-88 and 156-174 MHz ranges

with the following power supplies:

220/240 volt AC -20% + 10%, all types
12/24 volt DC +20% 6 or 10 watt types only
24 volt DC via ragulator (-2 + 4 volt), all types

Operating voltage and output power to be specified when ordering,

E-1121-1000-10-76.
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Terminal Equipment for Radio Telephone Links
Type CAF680-2001a

General Remarks

The terminal equipment together with the VHF/
UHF radio equipment operates as a single un-
attended terminal station in two-wire or four-
wire telephone circuits for telephone channel
transmission. A link system consisting of two
sets of radio equipment complete with terminal
equipment may be regarded as a short wire con-
nection which may be utilized in most telephone
systems is able to transmit information usually
occurring on telephone lines.,

System Specification

The terminal equipment operates with any fixed
duplex VHF /UHF radio station of the CQF600
series independent of the channel separation
(50, 25 and 20 kHz) and under the same climatic
conditions as the radio equipment. The terminal
equipment may be used with all ordinary tele-
phone circuits. The same equipment (the control
panel CP680-2001a, diagram D109715/1) may be
used in both terminals with various strappings.
The following connections can be established:
(Please consult lay-out plan D109131/1 fig. 1-6).

Subscriber line between a subscriber and an
automatic telephone exchange (see lay-out plan
D109131/1 fig, 4).

The control panel at the subscriber must be
strapped as CP680-2001a/01 (diagram D109861/1),
and the subscriber is provided with a desk set of
the CB type with dial.

The control panel at the automatic telephone ex-
change must be strapped as CP680-2001a/02
(diagram D109862/1).

Tie line between a megneto exchange and an auto-
matic telephone exchange (see lay-out plan
D109131/1 fig. 5).

The control panel at the magneto exchange must
be strapped as CP680-2001a/01 (diagram
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D109861/1), and the magneto exchange must be
provided with a line panel TE680-2001/01 and

an extra switching contact on the jack concerned
in the switchboard and a dial (diagram D109783/1).

The control panel at the automatic felephone ex-
change must be strapped as CP680-2001a/02
(diagram D109862/1).

Subscriber line between a subscriber and a mag-
neto exchange (lay-out plan D109131/1 fig, 2).

The control panel at the subscriber must be
strapped as CP680-2001a/01 (diagram D109861/1),
and the subscriber is provided with a desk set of
the CB type with push-button but without dial.

The control panel at the magneto exchange must
be strapped as CP680-2001a/04 (diagram
D109864/1).

Tie line between two magneto exchanges (lay-out

plan D109131/1 fig. 1).

The control panels of both terminal stations must
be strapped as CP680-2001a/03, (diagram
D109863/1). Both magneto exchanges are provid-
ed with a line panel TE680-2001/03 and an extra
switching contact on the jack concerned in the
switchboard for keying the transmitter (diagram
D109784/1).

Two-wire tie line between two automatic tele-
phone exchanges where the line is used both for
audio and signal transmission (lay-out plan
D109131/1 fig. 3).

The control panel must be strapped as CP680-
2001a/05 when in- and out-going traffic is estab-
lished by feeding a DC-voltage to the line (dia-
gram D109865/1).

The control panel must be strapped as CP680-
2001a/06 when in- and out-going traffic is estab-
lished via a loop connection (diagram D109866/1).

36.176-E1
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Two-wire tie line between two automatic tele-
phone exchanges with separate conductors for
signalling (lay-out plan D109131/1 fig. 6) are
used where the exchange equipment itself con-
tains the necessary circuits for a tie-line con-
nection. Positive or negative tone signalling may
be used according to requirement. The transmit-

ter works with continuous carrier wave.

The control panel must be strapped as CP680-
2001a/07 when the signalling circuit is to be con-
nected to the power supply of the exchange (dia-
gram D109867/1).

The control panel must be strapped as CP680-
2001a/08 when the signalling circuit is to be con-

_nected to the internal power supply (diagram
D109868/1),

Four-wire tie line between two automatic tele-
phone exchanges with separate conductors for
signalling (lay-out plan D109131/1 fig. 6) is used
where the exchange equipment itself contains the
necessary circuits for a tie-line connection.
Positive or negative tone signalling may be used
according to requirement. The transmitter uses

continuous carrier wave.

The control panel must be strapped as CP680-
2001a/09 when the signalling circuit is to be con-
nected to the power supply of the exchange (dia-
gram D109869/1).

The control panel must be strapped as CP680-
2001a/10 when the signalling circuit is to be con-
nected to the internal power supply (diagram
D109870/1).

Electrical Specification

The electrical lay-out of the control panel is
shown on the block- and level diagram
(D108460/1). It is composed of modules from the
CAF600 system and in principle constitutes a
two-wire to four-wire circuit with separate am-
plifiers in the 2 four-wire branches including the
necessary tone signalling equipment and a relay
panel for telephone line connection.

The control panel is designed to work either in a
purely four-wire system, i.e. without a hybrid

unit, or in a two-wire system,

36 176-El
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It is further designed for 24-volt DC operation
(+ to chassis), and usually receives its power
from the PS unit of the VHF or UHF station.

The control panel converts voice signals from
the two- or four-wire telephone line system into
four-wire signals for the radio station and vice
versa; it also converts line signals into tone sig-
nals for transmission by radio equipment and
vice versa.

Maximum DC-loop resistance is 8002 for line
and subscriber equipment or line and exchange
equipment in the types of equipment where DC

is applied to the line for dialling purposes.

Voice signals are adjusted in accordance with the
level diagram, and the audio-frequency response
of the system may, if necessary, be compensa-
ted by making suitable adjustments in the AF-
amplifiers included in the four-wire side of the
control panel,

In the case of two-wire line circuits without any
separate signal wires, the line is, via relay con-
tacts and the hybrid unit, connected to a line
amplifier and a LP-filter to the transmitter in-
put terminal., Similary, the line is, via other
relay contacts and the hybrid unit,* connected to

a line amplifier and LP-filter to the receiver
output terminal,

In the case of four-wire line circuits, the lines
are, via separate line transformers, connected
to separate line amplifiers and LP-filters, to the
radio equipment.

The levels used are shown on the block and level
diagram D108460/1. All level adjustments are
made at 1000 Hz.

Since the system uses a continuous signal tone
(pilot tone), the modulation depth of the total
frequency deviation is as follows: 70% for voice
modulation and the remaining 30% for the pilot
tone.

The average voice modulation is 3 dB lower,
i.e. 50% of the total frequency deviation.

This arrangement provides a reserve for voice

peaks of 3 dB resulting in 70% frequency devi-

‘ation. Voice exceeding the 70% level will be

limited in the audio-frequency amplifier AA601
of the transmitter. The pilot tone, the frequency

36.176-E1
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of which is 3825 Hz at a constant level, is fed
directly to the exciter through a special tone

modulation input terminal,

Signalling

All signalling such as ringing, dialling, etc., is
transmitted as signals via the radio path. A tone
above the voice frequency range (3825 Hz) is
used for this purpose. At the transmitting termi-
nal, the line signalling operates a relay the con-
tacts of which control the transmission of the
signalling tone from a tone generator to a sepa-
rate tone modulation input terminal of the VHF/
UHF transmitter. On the receiving terminal the
tone signal demodulated by the VHF /UHF receiv-
er is taken via a tap on the LP-filter whereby
increased signal tone frequency selection is ob-
tained. By means of a relay in the tone receiver,
the tone signals are reconverted into line signal-
ling corresponding to the incoming line signalling
to the transmitting terminal,

Operation

The operation of the individual telephone con-
nections mentioned in section 2 (lay-out plan
D109131 fig. 1 - 6) is described in the follow-

ing.

Subscriber line between a subscriber and an
automatic telephone exchange (lay-out plan
D109131/1 fig, 4).

The subscriber uses a desk set of the CB type
with dial. The subscriber control panel is of
the type CP680-2001a/01 (diagram D109861/1),
and the control panel at the automatic telephone
exchange is of the type CP680-200la/02 (dia-
gram D109862/1),

Subscriber to telephone exchange call:
The subscriber end:

The subscriber lifts the handset and estab-
lishes a loop connection towards the line re-
lay A which become energized. The contact
al activates the relay B which keyes the
transmitter through bl. Relay contacts a2
feeds the signal tone to the tone modulation
input terminal of the transmitter.

The exchange end:

The signal tone is received and relay T in the
tone receiver is activated, Contact tl estab-

36.176-E1
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lishes a loop connection through the choke L1
towards the telephone exchange, which retrans-
Contact t2 activates the
and the
dialling tone of the telephone exchange is trans-

mits the dialling tone.
relay C, c3 keyes the transmitter,
mitted. At the same time c4 disconnects the
tinging receiving circuit in order not to affect
the following dialling pulses.

The subscriber end:

The subscriber receives the dialling tone and
dials the desired number. The relay A follows
the dialling pulses, and a2 causes the corre-
sponding interruptions in the signal tone. Relay
contact al activates the relay E via b2, Since
both B and E have long release time, they
remain activated and el breaks the connection
between the line and the hybrid unit during the
dialling cycle.

The exchange end:

The relay T follows the dialled signal tone. The
contact t2 activates the relay D through cl.
Since both C and D have long release time,
they remain activated during each dialling cy-
Relay contacts dl, d2 and d4 break the
connection between the line and the hybrid unit,
d2 and d4 shortcircuit the choke-coil L1 in

and tl1
causes dialling pulses in the loop towards the

cle.

order to obtain a better pulse shape,

telephone exchange., After cessation of dialling,
the relay D is released and connects the tele-
phone line with the hybrid unit. When the tele-
phone exchange has connected the calling sub-
scriber through, the connection is clear.
Disconnection:

Disconnection is brought about by the calling
subscriber replacing the handset on the cradle,
and line current, signal tone and keying of the
subscriber transmitter cease. At the telephone
exchange end the released tone receiver relay
disconnects the keying of the transmitter and
the loop towards the exchange.

Telephone exchange to subscriber call:

The exchange end:

A call from the telephone exchange is received
as a ringing voltage which via the rectifier E4
activates the relay A. The contact al keyes the
transmitter via the diode E3 and activates the

36.176-E1
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relay E. Contact el breaks the connection be-
tween the line and the hybrid unit during the
ringing., Relay contact a2 feeds the signal tone
to the tone modulation input terminal of the
transmitter during the ringing sequence.

The subscriber end:

The relay T receives the tone pulse signal, and
the relay D is activated via relay contacts al,

b2 and t2. The contacts d1, d2 and d4 break the
connection between the line and the hybrid unit
during the ringing cycle, d3 starts the ringing
generator. The relay contacts d2 and d4 connect
the ringing voltage to the telephone line and the
bell in the subscriber telephone set commences
to ring.

If the subscriber lifts the handset during the
ringing pause, the relay A is activated by the
telephone exchange loop. The contact al activates
the relay B, which keyes the transmitter at bl,
and a2 feeds the signal tone to the tone modula-
tion input terminal of the transmitter. If the
handset is lifted during the ringing cycle, the
ringing stop circuit operates to prevent ringing
in the ear of the subscriber. During the ringing
cycle, the la wire from the telephone line as
well as the output terminal 1 of the ringing gene-
rator are connected to 0 volt. The 1b wire is
connected to the output terminal 5 of the ringing
generator, A5 uF capacitor blocks the DC from
passing through this circuit. The terminal 6 of
the ringing generator is connected to the relay B
so that, by lifting the handset during the ringing
cycle, a DC connection is established from 0
volt on the la wire via the loop in the subscriber
telephone set, the 1b wire, the secondary trans-
former winding of the ringing generator and the
relay B to -24 volts and relay B is energized.
Relay contacts bl key the transmitter and relay
contacts b2 switch relay D off. The released D
switches the ringing circuit off and reconnects
the telephone line with the hybrid unit. This
operation closes the DC-loop passing through
the subscriber telephone set and relay A is ener-
gized. Relay A now keeps relay B energized in-
stead of the switched off ringing stop circuit. It
is of no importance that relay E is energized for
a short period beginning from the time when
relay B is energized and ending when relay A

is energized. The a2 contact feeds the signal

36.176-E1
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tone to the tone modulation input terminal of the
transmitter.

The telephone exchange end:

The tone signal is received and the relay T in
the tone receiver is activated. Relay contact t2
activates the relay C, c3 keys the transmitter,
and c4 disconnects the ringing receiver circuit.
Contact tl1 establishes a loop via the choke coil
L1 towards the telephone exchange, which con-
nects the calling subscriber to the telephone ex-
change,

Disconnection:

Disconnection is effected by the subscriber re-
placing the handset which causes cessation of
line current, signal tone and keying of the trans-
mitter at the subscriber end. At the exchange
end the released tone receiver relay T breaks
the keying of the transmitter and disconnects the
loop towards the telephone exchange,

Tie line between a magneto exchange and an
automatic exchange. (Lay-out plan D109131/1
fig. 5). The magneto exchange is fitted with a
line panel like TE680-2001/01, together with
an extra change-over contact on the jack con-
cerned in the switchboard and a dial (diagram
D109783/1). The control panel for the magneto
exchange is CP680-2001a/01, (diagram
D109861/1), and control panel for the auto-
matic exchange is CP680-2001a/02 (diagram
D109862/1),

Magneto exchange to automatic exchange call:
The magneto exchange end:

A magneto exchange subscriber wants to be
connected to an automatic exchange subscriber.
When the call plug is inserted into the jack for
the tie line towards the automatic exchange,

the change-over contact of the jack is activated,
and a loop is established towards the control
panel via the dial and the line transformer,

The line relay A of the control panel is acti-
vated, The contact al activates the relay B,
which keys the transmitter through bl, and

a2 feeds the tone signal to the tone modula-
tion input terminal of the transmitter.

The automatic exchange end:

The signal tone is received and the relay T of
the tone receiver is activated. Contact t1

36.176-E1
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establishes a loop via the choke coil L1 to-
wards the automatic exchange, which retrans-
mits the dialling tone. Contact t2 activates the
relay C, c3 keys the transmitter, and the dial-
ling tone of the automatic exchange is trans-
mitted. Contact c4 breaks the ringing receiver
circuit in order not to affect the subsequent
dialling cycle.

The megneto exchange end:

The operator receives the dialling tone and
dials the desired automatic exchange number.
The relay A follows the pulses occurring as
line current interruptions. Contact a2 produces
corresponding interruptions in the signal tone,
and al activates the relay E via b2, Since both
B and E have long release time, they remain
activated, and el breaks the connection be-
tween the line and the hybrid unit during the
dialling cycle.

The automatic exchange end:

The relay T follows the dialling cycle in the
tone signal, and t2 activates the relay D via
cl, Since both C and D have long release

time they remain activated during each train
of pulses, during which d1, d2 and d4 break
the connection between the line and the hybrid
unit; d2 and d4 shortcircuit the choke L1 to
obtain a better pulse shape, and tl causes
dialling pulses in the loop current towards the
automatic exchange. After dialling, the relay
D is released and connects the line with the
hybrid unit. When the automatic exchange has
connected through the subscriber called, the
connection is clear.

Disconnection:

After the call the magneto exchange receives
a ringing off signal from the subscriber, and
the tie line plug towards the automatic ex-
change is pulled out, and by which the loop
towards the control panel breaks. Tone sig-
nal and keying of the transmitter at the mag-
neto exchange end cease., At the automatic ex-
change end cease. At the automatic exchange
end the released tone receiver relay breaks
the keying of the transmitter and the loop to-
wards the automatic exchange.

Automatic exchange to magneto exchange call:
The automatic exchange end:

.

36.176-E1
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A call from the automatic exchange as a ringing
voltage is received via the rectifier E4 of the-
ringing receiver circuit and activates the relay
A. The contact al keys the transmitter via the
diode E3 and activates the relay E. Relay con-
tact el breaks the connection between the line
and the hybrid unit during the ringing cycle.
The contact a2 feeds the tone signal to the the
tone modulation input terminal of the transmit-
ter during the ringing sequence.

The magneto exchange end:

Relay T receives this tone pulse, and relay D
is activated via al, b2 and t2. The contacts dl,
d2 and d4 break the connection between the line
and the hybrid unit during the ringing cycle, d3
starts the ringing generator and d2 and d4 con-
nect it to the line, and the call drop annunciator
of the magneto exchange indicates a call. If the
operator inserts the reply plug into the jack for
the tie line during the ringing pause, relay A is
activated by the loop from the magneto exchange.
Contact al activates relay B which keys the
transmitter at bl, and a2 feeds the signal tone
to the tone modulation input terminal of the
transmitter. If the operator inserts the reply
plug into the jack for the tie line during the
ringing cycle, the ringing stop circuit will oper-
ate to prevent ringing in the operators ear.
During the ringing sequence, the la wire as
well as the output terminal 1 of the ringing gene-
rator are connected to 0 volt, and the 1b wire
is connected to the output terminal 5 of the
ringing generator. A capacitor of 5 uF blocks
the DC through this circuit. Relay B is connec-
ted to the terminal 6 of the ringing generator.
This means that relay B is activated if the re-
lay plug is inserted into the jack during the
ringing cycle, because a DC-path is established
from 0 volt on the la wire via the loop in the
subscriber telephone desk set, the 1b wire, the
secondary transformer winding of the ringing
generator and the relay B to -24 volts. Contact
bl keys the transmitter, and the current to re-
lay D is broken at b2, Relay D, which is re-
leased, breaks the ringing circuit and connects
the line to the hybrid unit.

Thereby relay A is activated through the loop
from the magneto exchange and takes over the
interrupted holding of the ringing stop circuit

of relay B, which has a long release time. It
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is of no importance that relay E is activated

for the short period beginning at the time when
relay B is activated and lasting until relay A is
activated. Relay contact a2 feeds the tone signal
to the tone modulation input terminal of the
transmitter.

The automatic exchange end:

The tone signal is received and relay T of the
tone receiver is activated. Contact t2 activates
relay C, relay contact c3 keyes the transmitter
and c4 breaks the ringing receiver circuit. Con-
tact t1 establishes a loop via the choke L1 to-
wards the automatic exchange, which connects
the calling subscriber, and the connection is
established to the magneto exchange.
Disconnection:

Same as under paragraph 4.2,1,

Subscriber connection between a subscriber and
a magneto exchange. (Lay-out plan D109131/1
fig. 2). The subscriber has a desk set of the
type with push-button and without dial. The con-
trol panel at the subscriber is CP680-2001a/01,
(diagram D109861/1), and the control panel at
the exchange is CP680-2001a/04, (diagram
D109864/1). The magneto exchange has no extra
equipment.,

Subscriber to telephone exchange call,

The subscriber end:

The subscriber lifts the handset and a loop is
established towards line relay A, which is acti-
vated. Contact al activates relay B which keys
the transmitter through bl, and a2 feeds the
tone signal to the tone modulation input terminal
of the transmitter,

The telephone exchange end:

The tone signal is received and relay T of the
tone receiver is activated. Contact t2 activates
relay C, relay contact c3 keys the transmitter
and c4 breaks the ringing receiver circuit.

The subscriber end:

The subscriber presses his signalling button
whereby the line current is broken for a short
period. Relay A causes a corresponding break
in the tone signal at a2. If the button is pressed
for a longer period than the long release time of
approx., 150 ms for relay B, the keying of the
transmitter will also be broken until the line

current re-occurs,
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Relay E is activated as long as relay contact al
is open, but only until relay contact b2, too, is
opened, if ever. It is, however, of no impor-
tance that relay E operates in this function,

The telephone exchange end:

The tone receiver relay T is released during the
interruption of the signal tone. Contact t2 there-
by activates relay D via cl. Relay D remains
activated as long as t2 is released, and the long
release time of 250 ms for relay C keeps cl
activated. To this comes the long release time
of approximately 250 ms of relay D. This means
that relay D may be activated between 250 and
500 ms, during which interval the hybrid unit

is disconnected from the line by d1, d2 and d4,
while d2 and d4 connect the line to the output
terminal of the ringing generator, which is
started by d3. If the discontinuation of the tone
signal on calling is longer than the release time
for the relay C, the keying of the transmitter is
discontinued until the tone signal re-appears.
Ringing voltage causes the call drop annunciator
of the exchange to indicate a call, and the sub-
scriber may order his call,

Disconnection: .
Disconnection is brought about by the subscriber
replacing his handset, this causing line current,
tone signal and keying of the transmitter at the
subscriber end to cease. At the exchange end
the released tone receiver relay breaks the key-
ing of the transmitter, and owing to the long re-
lease time for the relays C and D, relay D
transmits a ringing off voltage for approximate-
ly half a second towards the exchange. If ringing
off from the exchange occurs before the sub-
scriber replaces the handset, the ringing receiv-
er circuit of the telephone exchange is still dis-
connected by c4, and only a weak buzzing tone

is heard at the subscribers end. If ringing off
from the telephone exchange occurs after the
subscriber has replaced the handset, ringing

off will go through to the subscribers bell.

Telephone exchange to subscriber call.

The telephone exchange end:

A call from the exchange in the form of a ring-
ing voltage is applied to the rectifier E4 of the

ringing receiver circuit; this call activates relay
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A. Contact al keys the transmitter via the diode
E3 and activates relay E, which, at el, breaks
the connection between the line and the hybrid
unit during the ringing cyclé. Contact a2 feeds
the tone signal to the tone modulation input ter-
minal of the transmitter, the tone signal has the
same duration as the ringing cycle.

The subscriber end:

Relay T receives this tone pulse, and relay D is
activated via al, b2 and t2. The contacts d1, d2
and d4 break the connection between the line and
the hybrid unit during the ringing sequence. Re-
lay contact d3 starts the ringing generator and
d2 and d4 connect its terminal to the line, and
the subscribers telephone rings. If the sub-
scriber lifts the handset after ringing has
ceased, relay A i§ activated by the loop from
the telephone. Contact al activates relay B
which keys the transmitter through bl, and a2
feeds the tone signal to the tone modulation in-
put terminal 6f the transmitter.

If the handset is lifted during the ringing cycle,
the ringing stop circuit operates to prevent
ringing in the subscribers ear, During the ring-
ing sequence, the la wire as well as the output
terminal 1 of the ringing generator are connec-
ted to 0 volt, and the 1b wire is connected to the
output terminal 5 of the ringing generator. A
capacitor of 5 uF blocks the DC through this
circuit. Relay B is connected to the terminal 6
of the ringing generator. This means that relay
B is activated if the relay plug is inserted into
the jack during the ringing cycle, because a DC-
path is established from 0 volt on the la wire
via the loop in the subscriber telephone desk set,
the 1b wire, the secondary transformer winding
of the ringing generator and the relay B to -24
volts. Contact bl keys the transmitter, and the
current to relay D is broken at b2. Relay D,
which is released, breaks the ringing circuit
and connects the line to the hybrid unit. This
activates relay A through the loop from the sub-
scribers telephone desk set and takes over the
interrupted holding of the ringing circuit of re-
lay B, which has a long release time. It is of no
importance that relay E is activated for a short

period: beginning at the time when relay B is
activated and lasting until relay A is activated,

Contact a2 feeds the tone signal to the tone
modulation input terminal cof the transmitter,
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The telephone exchange end:

The tone signal is received and relay T of the
tone receiver is activated. Contact t2 activates
relay D, c3 keys the transmitter, c4 breaks the
ringing receiver circuit and the connection is
established,

Disconnection:

Same as under paragraph 4.3.1,

Tie line between two magneto exchanges (Lay-out
plan D109131/1 fig, 1). The control panels at
both terminal stations are CP680-2001a/03 (dia-
gram D109863/1), and both magneto exchanges
are fitted with line panels as TE680-2001/03 and
an extra switching contact on the jack concerned
in the switchboard (diagram D109784/1).

Telephone exchange A to telephone exchange B
call. (Samé operation for calls in the opposite
direction),

The telephone exchange A end:

At telephone exchange A, the call plug is inserted
into the jack for the tie line towards the exchange
B. The extra switching contact at the jack estab-
lishes a loop through the choke coil L1 in the line
panel towards the control panel where line relay
A is activated and keys the transmitter. at al. The
next call from the telephone exchange in the form
of a ringing voltage is applied to the rectifier E4
of the ringing circuit and activates relay B. Con-
tact bl feeds the tone signal to the tone modu-
lation input terminal of the transmitter; this tone
signal has the same duration as the ringing cycle.
Contact b2 breaks the line current to prevent re-
lay A from being affected by the ringing voltage
and at the same time takes over the keying func-
tion. However, there is sufficient time for relay
A to follow a few of the ringing voltage periods
before relay B takes over the keying function,
The transmitter keying is due to the presence of
the capacitor Cl1, Contact b2 activates also re-
lay E, which breaks the connection between the
line and the hybrid unit during the ringing cycle.
The telephone exchange B end:

Relay T of the tone receiver is activated during
reception of the tone pulse, and relay D is acti-
vated via t2. The contacts d1, d2 and d4 break
the connection between the line and the hybrid
unit during the ringing cycle. Contact d3 starts

the ringing generator, while d2 and d4 connect
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its terminal to the line; the call drop annunciator
of the telephone exchange B indicates a call. The
operator inserts the reply plug into the jack for
tie line, and a loop is established by the switch-
ing contact at the jack through the choke coil L1
in the line panel towards the control panel.

The line relay A is activated and keys the trans-
mitter through al. The operator answers, and
the connection is established.

Disconnection:

After conclusion of the conversation the connec-
ted subscribers ring off. Ringing off of both sub-
scribers cause the clearing drop annunciators of
both telephone exchanges to indicate ringing off.
Both operators remove the plugs from the jacks,
and the loops towards the control panels are
broken, this causes the A relays, and thereby
the keying of the transmitters, to be released.

Two-wire tie line between two automatic ex-
changes, where the line is used for both audio
and signal transmission. (Lay-out plan
D109131/1, fig. 3). The control panels on the
terminal stations are CP680-2001a/05 when
ingoing and outgoing traffic is established by
feeding a DC current to the line (diagram
D109865/1),

Telephone exchange A to telephone exchange B
call,

(Same operation for calls in the opposite direc-
tion).

The telephone exchange A end:

The call from the telephone exchange towards
the line is accomplished by feeding a DC current
to the line whereby line relay A is activated.
Contact al activates relay B which keys the
transmitter through bl, and a2 feeds the signal
tone to the tone modulation input terminal of the
transmitter.

The telephone exchange B end:

The signal tone is received, and relay T of the
tone receiver is activated. Contact t2 activates
the relay C, and c3 keys the transmitter. A DC
voltage is at the same time applied to the line to-
wards telephone exchange B in the following way:
from 0 volt voltage to -24 volts voltage via: one
half of the choke L1, relay contact ¢2, the la
wire, the line relay, etc., for the tie line in
telephone exchange B, the lb wire relay contact
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c4, the other half of L1 and the relay contact t1
of the tone receiver. The connection has now
been established between the telephone exchanges
for the following dialling in the call direction,
The telephone exchange A end:

Relay A follows the dialling occurring as line
current interruptions. Contact a2 establishes
corresponding interruptions in the tone signal,
and al activates relay E via b2. As both relays
B and E have long release time they remain ac-
tivated, and el breaks the connection between the
line and the hybrid unit during the dialling cycle.
The telephone exchange B end:

The relay T follows the dialling in the signal
tone, and t2 activates relay D via cl, Since both
relays C and D have long release time they re-
main activated during each pulse train, during
which dl breaks the connection between the line
and the hybrid unit. Both half parts of choke L1
are shortcircuited by d4 via ¢2 and by d2 via c4,
respectively, in order to obtain better pulse
shape. Contact tl causes dialling in the line cur-
rent towards the exchange. After dialling, relay
D is released and connects the line to the hybrid
unit, and the connection is established.
Disconnection:

As exchange A alone maintains the connection
with the tone in the call direction and the keying
function in both directions, the connection will
be broken only, when exchange A breaks the DC
voltage to the line. From the control panel at the
telephone exchange B the DC voltage towards the
telephone exchange is similarly broken.

Two-wire tie line between two automatic ex-
changes where the line is used for both audio and
signal transmission, (Lay-out plan D109131/1
fig., 3). The control panels on the terminal sta-
tions are CP680 -2001a/06, when in- and out-
going traffic is established through a loop (dia-
gram D109866/1).

Telephone exchange A to telephone exchange B
call,

(Same operation for calls in the opposite direc-
tion).

The telephone exchange A end:

Calls from the telephone exchange towards the
line are accomplished by establishing a DC loop
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towards the line whereby line relay A is activa-
tes relay B which keys the transmitter through
bl, and a2 applies the signal tone to the tone
modulation input terminal of the transmitter.
The telephone exchange B end:

The signal tone is received and relay T of the
tone receiver is activated, and t2 activates relay
C. Contact c3 keys the transmitter, and at the
same time a DC loop is established towards the
line to the telephone exchange B in the following
way: from 0 volt of the exchange to -24 volts
voltage of the exchange via: a diode and one half
part of the coil of the line relay of the exchange,
etc., to the la wire, the cl contact of the control
panel, one half of L1, tl, second half of L1, c4,
the 1b wire, the second half part of the coil of the
line relay of the exchange and a diode.
Connection has now been established between the
exchanges for the following dialling in the call
direction.

The telephone exchange A end:

Relay A follows the pulses occurring as line cur-
rent interruptions. Contact a2 causes similar
interruptions in the signal tone, al activates the
relay E via b2, Since both relays B and E have
long release time they remain activated and el
breaks the connection between the line and the
hybrid unit during the dialling cycle.

The telephone exchange B end:

The relay T follows the pulses in the signal tone,
and t2 activates the relay D via cl. Since both
relays C and D have long release time they re-
main activated during each pulse train during
which d1 breaks the connection between the line
and the hybrid unit. Both half parts of choke L1
are shortcircuited by d4 via ¢2 and by d2 via c4,
respectively, in order to obtain better pulse
shape. Contact t1 causes pulses in the line cur-
rent towards the exchange. After dialling has
ceased relay D is released and connects the line
towards the hybrid unit and connection is estab-
lished.

Disconnection:

As the telephone exchange A alone maintains the
connection with the tone in the call direction and
the keying function in both directions, the con-
nection is broken only when exchange A breaks
the DC loop towards the line.

From the control panel at the exchange B end,
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the DC loop towards the exchange is broken in a
similar way.

Two-wire tie line between two automatic tele-
phone exchanges with separate conductors for sig-
nal transmission (lay-out plan D109131/1, fig. 6)
is used where the exchange equipment itself con-
tains the necessary circuits for a tie line connec-
tion. Either positive or negative dialling may be
used according to requirement. The transmitters
are permanently keyed.

The control panels on the terminal stations are
CP680-2001a/07; the signalling circuit is connec-
ted to the power supply of the exchange (diagram
D109867/1).

Telephone exchange A to telephone exchange B
call.

(Same operation for calls in the opposite direc-
tion),

Exchange A feeds relay A of its own terminal
station with call and dialling information which
by means of the signal tone is re-transmitted via
the radio path through the relay contact a2 and
the tone modulation input terminal. The opposite
terminal station receives the information of the
signal tone; by contact t1 of the relay T. This
information is re-transmitted to tielephone ex-
change B. As the transmitter is permanently
keyed, disconnection is brought about solely by
the requisite information in the signal transmit-
ting system.

Four-wire tie line between two automatic tele-
phone exchanges with separate conductors for
signal transmission (lay-out plan D109131/1 fig,
6) is used where the exchange equipment itself
contains the necessary circuits for a tie line con-
nection, Either positive or negative dialling ac-
cording to requirement may be used. The trans-
mitters are permanently keyed.

The control panels on the terminal stations are
CP680-2001a/09, when the signal circuit is con-
nected to the power supply of the exchange (dia-
gram D109869/1).

Telephone exchange A to telephone exchange B
call,

(Same operation for calls in the opposite direc-
tion),
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Telephone exchange A feeds relay A of its own
terminal station with call and dialling information
which by means of the signal tone is retransmit-
ted via the radio path through the relay contact

a2 and the tone modulation input terminal. The
opposite terminal station receives the information
of the signal tone; by contact tl of relay T. This
information is re-transmitted to exchange B.

As the transmitter is permanently keyed, dis-
connection is brought about solely by the requi-
site information in the signal transmitting sys-

tem.

Four-wire tie line between two automatic ex-
changes with separate conductors for signal
transmission (lay-out plan D109131/1, fig. 6)

is used where the exchange equipment itself con-
tains the necessary circuits for a tie line connec-
tion, Positive dialling may be used according to
requirement. The transmitters are permanently
keyed. The control panels on the terminal sta-
tions are CP680-2001a/10; when the signal cir-
cuit is connected to the internal power supply of
the terminal station (diagram D109870/1). .

Telephone exchange A to telephone exchange B
call,

(Same operation for calls in the opposite direc-
tion).

Telephone exchange A feeds relay A of its own
terminal station with call and dialling information
which by means of the signal tone is re-transmit-
ted via the radio path through the relay contact

a2 and the tone modulation input terminal. The
opposite terminal station receives the information
of the tone signal, and re-transmits directly to
the exchange B by the contact t1 of the relay T.
As the transmitter is permanently keyed, dis-
connection is brought about solely by means of the
requisite information in the signal transmitting

system.

Subunits

As already mentioned in para 3.1 the terminal
equipment is based on an assembly of modules
from the CAF600-programme. Each module
composes a complete unit and the terminal equip-
mernit comprises the following units in alphabeti-
cal order:
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LP-filter FN680-2001 (drg. D109597, response
curve D109813), This LP-filter is used in both
4-wire branches partly to filter the signalling
tone from the voice modulation at the receiver
output and partly to attenuate voice signals found
on the signalling tone frequency supplied to the
transmitter input.

TYPICAL DATA

In- and output impedance
600 @,

Attenuation
11 dB.

f

3825 Hz.

Attenuation at f
40 dB.

Mechanical dimensions

32 x 80 mm,

Line amplifier LLA681-2001 (drg, D109659 and
response curves D110206).

TYPICAL DATA

In-, output impedance
600 Q.

Adjustment of Amplification
Adjustable in 2 dB steps from: -20 to 28 dB.

Frequency response
(Variable by strapping) (drg. D110206).

1. Flat from 300 to 3000 Hz.

2, Flat from 300 to 1000 Hz and +3 dB at
3000 Hz with ref. to 1000 Hz.

3. +2 dB at 300 Hz with ref. to 1000 Hz and
flat from 1000 Hz to 3000 Hz.

4, +1 dB at 300 Hz and +3 dB at 3000 Hz w.
ref, to 1000 Hz,

Mechanical dimensions
28 x 80 mm,

Measuring Panel MP680-2001 (drg. D109955 and
instruction D110532),

The measuring panel is used when the levels are -
to be adjusted. The panel consists of a chassis
which carries 4 test jacks, 4 switches and is
mounted on the top of a small strapping board.
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The strappings for 2-wire or 4-wire operation TYPICAL DATA

are made in this board. When the levels in the

CP680-2001a are to be adjusted instruction Output voltage (square wave)

D110532 must be used. (When the load is app. 3 k2, equivalent to the

impedance of a common telephone bell).

60V £10%.
The tonegenerator must have an output impedance
of 600 Q. The VTVM for the readings must have  LLedquency
: . 40 Hz £20%.
an input impedance of 600 2 when measurements

on disconnected lines are made and an input im- Mechanical dimensions for both modules

pedance of f.i. 1 MQ when measurements are 32 x 80 mm,

made on connected lines,
Tone receiver TR681-2001 (drg., D110000).

TR681-2001 is a single tone receiver with relay

When tests are made on the types of control

panels, utilizing a constant signalling tone from
output and is designed to receive a signalling tone

from a VHF -radio link.

The tone receiver has a small time constant

the VHF radio equipment during the calls, the
relay T in the tone receiver must be activated.

This is necessary in order to ensure that the
suited for the detection of dialling pulses from a

telephone line is connected to the hybrid unit.
fast dial (17/33).

According to note 1 on the instruction D110532
this is done by adding a strap between the ter-

minals 8 and 9 on the tone receiver. TYPICAL DATA

Mechanical dimensions: 30 x 88 mm.

Frequency
3825 Hz.,
Relay panel RP680-2001a (drg. D109715/1). Frequency tolerance
This unit contains the hybrid unit for 2-wire £1%.
connection, line transformers for 4-wire con- Sensitivity
nection, the ringing detector circuit and the -20 to -30 dBm

necessary relays for the signalling and the
Input impedance

various connections. By means of suitable strap-

pings the relay panel can be fitted to all normal App. 8 k2.
telephone and exchange types. Output
For each type of telephone system a different 2 change over contact sets.

strapping is used acc. to strapping lists.
Mechanical dimensions

It is important, that the limits for the line-cur-

72 x 80 .
rent, found in note 1 on all diagrams for the x mm
various types of control panels, are not exeeded. Normally the tone receiver is adjusted to operate
Mechanical dimensions: 256 x 88 mm. with an 8 dB safety margin (sensitivity margin).

Tone transmitter TT681-2001 (drg. D109598).
TT681-2001 is designed to control the tone re-
ceiver TR680-2001 through a VHF radio link.
The output from the TT is connected directly to

Ringing generator PG681 (drg. D109658),
The ringing generator is found in all different
versions of the control panel CP680-2001, but

is only utilized in the telephone circuits where a special tone input terminal found in the trans-

the terminal must supply ringing signals to a mitter of the VHF station.

telephone line,

The ringing generator consists of two separate TYPICAL DATA
modules i.e. a pulse generator and a'transfor-
mer panel, Frequency

3825 Hz.
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Frequency tolerance

+1%.
Output level
0,3-1.5V.

Output impedance
App. 10 k2.

Mechanical dimensions

28 x 80 mm.

Measurements and adjustments

Every terminal panel is adjusted and controlled
before leaving our works and fulfills the speci-
cations and data as found in the previous chapters

of this paper and on the enclosed diagrams.

Level measurements are made on the control
panel CP680-200 la itself according to the block-
and level plan drg, D108460/1. Measurements on
the main branches i.e. on the line (4-wire or
2-wire) side and on the in- and output terminals
to the VHF station are easily performed by means
of the measuring panel MP680-2001, Please con-
sult the instruction D110532E, Test tone for all
level measurements is 1000 Hz. The measure-
ments of the signalling tone levels, however, are

made on the signalling frequency (3825 Hz).

N. B. If measurements of the transmitter modu-
lation are substituted with measurements on
reference-receiver please observe that the re-
ceiver used has a deemphasis curve which corre-
sponds to the curve for the VHF receiver in the

terminals.

The hybrid balance must be controlled eventually
readjusted when a terminal has been installed.
The balance is adjusted by means of the potentio-
meters R10 and R12,

In most cases the telephone line acts as a capaci-
tance and this can be compensated as a matter of
course.

If, however, the line represents an inductive load
(f.i. an extreme short line) an improved hybrid
balance is obtainable by strapping the terminals

6 and 7 on the strapping board found on the relay
panel. The inductance L2 is thereby connected to
the balance circuit.
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The instruction D110532E shows how the measur-
ing panel must be operated when the balance is to
be adjusted. R10 and R12 should be adjusted al-
ternately until the optimal balance attenuation
over the total voice frequency band is obtained.
The hybrid balance must at least be 6 dB higher
than the level difference across the hybrid at
normal use.

In case of terminal panels connected to telephone
exchanges a compromise in balance adjustment
is necessary due to the different line lengths
which can be connected through the exchange.

The pulse distortion is controlled before the
terminal panels leave our works and normally
no further adjustment is necessary.

If, however, the dialling pulse circuit has been
serviced and components have been changed, the
pulse distortion should be checked. The trans-
mission on the dialling pulses on the VHF/UHF
radiolink is made, as already described, by
means of analog intermissions in the signalling
tone transmission.

The ratio between on and off (pulse and intermis-
sion) is normally 2 : 1 and with the fast dials
having a speed of 20 Hz (50 mS pulses) the time
ratio is 17/33. .

The time delay of a pulse train through the radio
link is appr. 15 mS. If the accuracy of the re-
produced pulses is insufficiant the resistor R24
on the tone receiver must be changed. (R24 is
placed on two solder terminals close to the re-
lay). An oscilloscope or a fast recorder must be
connected to the line - or pulse output terminals
of the panel in question. On the transmitting ter-
minal panel a dial with a known pulse- and inter-
mission length, having a frequency within the
range of 10 to 20 Hz must be connected to the
line- or dialling terminals. (It is important that
the controlling current through the dial contacts
and hence through relay A during the adjust-
ments, as well as under normal operation, is
between 22 and 35 mA in order to obtain a pre-
cise relay operation)., The current is adjusted by
means of R28 and R29 (note 1 on the main dia-
gram) or by means of a provisional series re-
sistor added elsewhere to the circuit.
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The squelch is adjusted with the potentiometer
R11 found on the relay panel. Turning the poten-
tiometer clockwise tightens the squelch.

RF-signal strength measurements can be made
by means of the built-in indicator type 11,1171,
It consists of a rectifier unit mounted on a circu-
lar printed board. It is mounted on two columns
close to the IF -amplifier IA601b., The indicator
is connected to the testpoints 8 or 9 on the IA-
unit. (Please consult the handbook for the
CQF6xy, VHF /UHF station).

As an indicating instrument a 500 mA f.d. meter
with an internal resistance of 5 k is used. The
instrument plus an extra series resistor, as
described below, is connected to the terminals

S and W found on the connector J2-P2,

In order to obtain true readings with the indicator
a set of curves should be made for each individual

station by the use of a signal generator. On curve
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sheet D112768 a set of typical curves are shown
where the indicator is connected to the test points
8 and 9. For signals above 100 uV (1/2 EMF) con-
nect to the base of Q2 in IA601b. For each test
point an individual series resistor should be used
and be selected to give the highest possible read-
ing for the stage in the limiting condition.

Discriminator measurements.

These tests are made by connecting an external
50 -0-50 pA instrument with an internal resistance
of 1000 2 to the terminals NN and W on the con-
nector J2-P2 found on the radio station cabinet.
(For eventual adjustments on the VHF/UHF re-
ceiver please consult the handbook).

Concerning measurements, tests and adjustments
of the VHF /UHF radio equipment connected to an-
tenna branching filter BF6x1 please consult the
handbook.
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20

L3
R1 PR3 ——— R4 R6
N e AR 4
120 270 72mH 1 770 720
C4
R2| | IK ”0/ F R5| | 1K
| c3 A
AT
30- . ¢ 03
Adjustment:
L2 is not to be adjusted, but the co~= is set to ahout medimum vosition.
11 Ontput term.. 4-3 is loaded with A0GO,
A VTVM is counected *n Va.
Input term 1«3 is supplied with 3825 ¢/s8/0 dBm/6000. L1 is ad jus=
ted to minimum Va,
L3 Input term. 1-3 is loaded with 6009.
A VIVM is connented to Vb.
Output term. 4-3 is supplied with 3825 ¢/s/0 dBm/£00q. 1.} is adjus-
ted to minimum Vb.
Trimmeveiledning:
L2 trimmes ikke, men kernen inddrejes til ca, midterstilline.
11 Tdgangsterm,. 4-=3 belastes med 600Q.
larvoltmeter tilsiuttes over Va. )
Indganssterm. 1=-3 tilferes 3825 c/s/O dBm/6OOQ. 11 trimmes til mini-
mum Va.
L3 Indgangsterm. 1-3 belastes med 6500Q.

Rervoltmeter tilsluttes over Vb.
Udrangsterm 4-3 tilferes 3825 ¢/s/0 dBm/600Q. L3 4rimmes til mini-
mum Vb.

LOW PASS FILTER
3825Hz LAVPASFILTER
FN 680 - 200¢

D109597

KODE

TEGN. NR.

A4




no code data no code data
c1 76.5068 0,1uFt1% polystyr TB
30V 18
c2 -" - -" o
c3 - " o - "o
c4 - " o - "
R1 80.5238 120Q 5% kull. 1/8W
R2 80.5249 1kQ 5% kull., 1/8W
R3 80.5242 270Q 5% kull. 1/8W
R4 80.5242 270Q 5% kull. 1/8W
RS 80.5249 1%Q 5% kull. 1/8W
R6 80.5238 120Q 5% kull. 1/8W
L1 61.1017 spole
L2 61.1018 spole
L3 61.1019 spole
|
!
|
[}
Ve /anan <
/2-2-69 N
7 LF=filter &
Stykliste FI680-2001 E

*
4
| [\ @logr

“cmp hste
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no

code

data

no

code data

Cl
C2

4

JOp
12
133

QL
()2
Q3
4
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10

R11

R12

73.5114-00
76.5078-00

73.5114-00
73.5007-00

99.5028-00
99.5028-00
92.5028-00
99.5028-00

99.5128-00
99.5144-00
99.5144-00
99.5128-00

80.5221-00

80.5221-00

80.5239-00

81.5054-00

80.5264-00

80.5254-00

80.5265-00

80.5254-00

80.5265-00

80.5264-00

81.50564-00

80.5239-00

60.5143-00

L wF 20% tantal 30V.

Ik 10% polyest.
TB 100V.

1 uF 20% tantal 30V.
5uF bipolar 100V.

Diode 1N914 si.
Diode 1N914
Diode 1N914 si,
Diode 1N914 si.

)]
-

Transistor 2N3053.
Transistor BC2141.,
Transistor BC214L..
Transistor 2N3053.

4,78 5% carbon film
1/8W|

4,7Q 5% carbon film
1/8W .

1508 5% carbon film
1/8W )]

2, 7k§l carbon film
1/2W,

18k 5% carbon film
1/8W.

2, Tk§2 5% carbon film
1/8W.
22k$§2 5% carbon film
1/8W.
2, k2 5% carbon film
1/8W.
22k$2 5% carbon film
1/8W.
18k$2 5% carbon film
1/8W.

2,7k 5% carbon film
1/8W.

15082 5% carbon film
1/8W.

Pulse transformer.

udorb af
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LT

no code data no code data
C1 | 76.507¢  |1uF 10% polyestTB10OV|R1€ | 80.5436  [82a 5% kull 1/4¥
c2 76.5078 1uF 10% polyestTB100V|R17 ! 80.%5445 470Q -" L
c3 76.507% 47TnF 10%polyest FLSOV|R1R | 20.5436 020 -
c4 73.5108 50uF =10+100% R19 | 80 5437 100Q oMo .
elektrolyt 35V . \
o) 73,5007 S5uF bipolar R20 380'5452 1,8KQ -"t- -
i elektrolyt 100\ R21 | 80.5437  [100Q -t - -
cé 73,5110 BOpF =10+50% i
slektrolyt 25V R2z |80.5433 W79 -"- -
C7 | 73.5110 -" o R23 | 87,5432 W79 -V e -
€8 | 73.5110 | - " . R25 |80.5433 W70 - -
Co 1 73.5110 P .v R26 | 80.5446  [5600 -t e
C10 | 73.5108 50uF =10+100% R27 | 80.5446 5602 L -
elektrolyt 35V .
C11 | 73.5100  |10uF =10+100% R28 |51.5043  330@ - " /2W
elektrolyt 33V R29 21,5043 330Q - - -
c12 | 73.5108 50pF ~10+100% .
ielektrolyt 35V R30 | 80.5463  115Ka -t - /e
i ! R31 |80.5463  [15KQ T
E1 99.5020 diode 1N4004 R32 | 80.5433 170 -V m
E2 99.5020 - - R33 | 80.5433 170 P T
E3 99. 5020 -
! ™ 60.5097 transf. 500/600G
L1 } 605142 2 x (2,50 100Q 30mA) {T2 | 60.5097 T T
| drosselspole T3 | 605106 -affeltranst.
L2 ! 60,5144 spole med jernkerne 74 £0.510€ n o
{
! . 3 !
R1 | 80.5452 1,8kQ 5% kull1/4W 1o oo 6. 505t ole 723154-C0721.
R2 | 80.5437 100Q - e - Cé&pDp B110 ! 154d~65721/93¢)
}a0n
R3 | 80.5437  [100Q I | po0~
! " Rola | . rela V23154-C0722-
¢ - - 5 . p
R4 | 80. 54 3¢ 82Q R & @l 98- 506 £104 ( 1240-65722/934)
R5 | 80.5445 470¢ -" - 1700Q
R6 | 80.543% 820 _n _ hela.A58.603? rele 154c-65430/934d,
. P x 140Q
|RT | 80.5436  [B2q - - - |
R8 80.5445 470Q - o E:A | 99.515¢ broensretter BY 123
kan erstattes af 4 stH
R9 | 80.5436  [|82q -"- - hiode 1N4004 99.5020
R10 | 86.5039 10KQ pot.lin 0,1W
R11 86.5039 -" o N ‘
R12 | 86.5039 -" o -t !
R13 | 80.5445  |470Q 5% kull 1/4W
R14 | 80.5436 82q M- -
R15 | 80.5436  |82Q -"a -
.« V“‘w/k'/l.»
[2-2-49 Relapanel 3
{2?29 Siykliste RP680-2001a

|"i??2556




Stormo

Strapping Arrangement in RP680-2001a/01

Wire: Soflex M49 0.4mm?

white
yellow
brown
orange
pink
grey
grey

32
41
35
25
38
46
49

34
44
37
40
65
49
57

white-brown
white -brown
red

black
orange-blue
white-red
blue-yellow
black-white

36
45
50
54

26 -

66
4
10

45
52
56
62
28
67
47
48

black
red-blue
green-grey
green-brown
blue-white
green-red
red
green-blue

brown code wire (Datw. 1607/L 0. 25mm2), '

Control panel for CB-subscriber in connection

with magneto- or automatic exchange, and

control panel for magneto exchange in connec-
tion with automatic exchange, CP680-2001a/01,
In case of a subscriber in connection with a

magneto exchange, the telephone set at the sub-

scriber must be of CB-type with push-button

and without dial,

Strapping Arrangement

Wire: Soflex M49 0. 4mm¢

white
yellow
brown
orange
violet
pink
grey
grey

14
32
40
34
73
75
20
42

32
78
44
73
M
79
42
74

white-brown
white-orange
brown-orange
orange-blue
white-red
blue -yellow
black-white
green-white

Control panel for automatic exchange in connec-

tion with magneto exchange or CB-subscriber,

CP680-2001a/02,

C16.699/16.700

Storno

62 - 64
61 - 65
63 - 70
2 -
8 -
51 - 72
50 - 71
59 - 60

In case of a subscriber in connection with an

automatic exchange, the telephone set at the

subscriber must be of CB-type with dial,

In case of interconnection between a magneto-

and an automatic exchange, the magneto ex-

change must be provided with a linepanel like
TE680-2001/01 (diagram D109783).

in RP680-2001a/02

46

13
16

10
12
29

49
45
21

57

47
48
26
31

red

red-blue
green-grey
green-brown
blue -white
green-red
green-blue
grey-red
black

red code wire (D&tw. 1607/L 0,25mm?).

66 - 68
61 - 69
2 - 3
8- 9
22 - 51
59 - 60
15 - 52
54 - 56
18 - 43

C16.699/16.700



Strapping Arrangement in RP680-2001a/ 03

Storno

Wire: Soflex M49 0.4 mm®

white 35 - 37 grey-white
yellow 40 - 41 grey-white
brown 32 - 34 grey-white
red 44 - 25 black
orange 14 - 36 orange-blue
orange 36 - 45 white-red
orange 45 - 52 blue-yellow
grey 15 - 65 black-white

13
46
49
54
16

4
10
56

- 46
- 49
- 57
- 62
- 64
- 47
- 48
- 67

green-white
red-blue

red

red
green-grey
green-brown
blue-white

green-red

orange code wire (D4tw. 1607/L 0.25 mmz)

Control panel for exchange line inter-

connecting two magnato exchanges,
CP680-2001/03.

Wire: Soflex M49 0.4 mm

Strapping Arrangement in RP680-2001a /04

14

white
yellow
brown
orange
orange
red
pink

grey

35
32
41
14
36
44
15
13

37
34
40
36
45
25
52
21

grey-white
grey-white
white-orange
brown-orange
orange-blue
white-red
black

black

51
26
66
68

58
59

61

28

68
70

72
71

Storno

The magneto exhcanges must be provided

with line panels like TE680-2001/03.

(diagram D109784).

20
46
16
54

4
10
17
18

- 46
- 49
- 57
- 56
- 47
- 48
- 43
- 43

blue-yellow
red
blue-green
black-white
green-white
red-blue
green-grey

green-brown

yellow code wire (Ditw. 1607/L 0.25 mmz)

Control panel for magneto exchange in con-
nection with CB-subscriber, CP680-2001/04,

Cl16,701/C16. 702

12
66
29
61

22
59

26
68
31
69

9
51
60

C16.701/C16. 702



Storno

Strapping Arrangement in RP680-2001a/ 05

Wire: Soflex M49 0.4 mm?

red 68 - 77 white-orange
black 62 - 78 brown-orange
yellow 54 - 56 orange-blue
brown 32 - 45 white-red
orange 32 - 34 white-red
orange 24 - 34 black-white
pink 40 - 77 green-white
grey 44 - 74 black

grey 73 - 74 green-grey

white-brown 27 - 79 green-brown

30 -
23 -
21 -
20 -
42 -
4 -
10 -
62 -
61 -
63 -

52 blue-white
75 green-red
57 red

42 green-blue
49 grey-red
47 black-red
48 black-red
64 red

65 yellow

70 black

green code wire (Ddtw. 1607/L 0.25 mmz)

Control panel for 2-wire exchange line
interconnecting two automatic exchanges,
CP680-2001a/05.

Designed for calls from the exchange side

Strapping Arrangement in RP680-2001a / 06

Wire: Soflex M49 0.4 mm?

white 78 - 17 white-orange
red 50 - 55 brown-orange
black 53 - 62 orange-blue
brown 32 - 45 white-red
brown 32 - 34 white-red
brown 24 - 34 black-white
pink 40 - 77 green-white
grey 44 - 74 black

grey 73 - 74 green-grey
white-brown 27 -9 green-brown

blue code wire (D4tw. 1607/L 0.25 mm

Control panel for 2-wire exchange line inter-
connecting two automatic exchanges,
CP680-2001a/086.

Designed for calls from the exchange side

C16.703/C16. 704

12
29
66

22
51
50
59
18

- 31
- 68

- 51
- 72
- 71
- 60

Storno

by means of a DC-voltage from the ex-

change to the line, and for calls to the

30
23
21
20
42

4
10
62
61
63

exchange side by means of DC-voltage

from the control panel to the line.

- 52 blue-white
- 75 green-red
- 57 red

- 42 green-blue
- 49 grey-red
- 47 black-red
- 48 black-red
- 64 red

- 65 yellow

- 70 black

%)

12
29
66

22
51
50
50
18

26
31
68

51
72
71
71
43

made by closing a DC-loop in the ex-

change, and for calls to the exchange

side made by closing a DC-loop in the

control panel,

C16.703/C16. 704



Storno

Strapping Arrangement in RP680-2001a/ 07

Control panel without reiay automa-
tics for 2-wire exchar.ge line inter-

connecting two autornatic exchanges,

Wire: Soflex M49, 0.4 mm

white
yellow
brown

orange

76

3
4

2
2

3

- 178
-4
-10

2

violet
pink
red

grey

f

54
50

5

9

- 56

2
violet code wire (D&tw. 1507/ 0.25 mm")

CP680-2001/07.

Storno

Signalling circuit connected to the ex-

change battery.

Strapping Arrangement in RP680-2001a /08

Wire: Soflex M49, 0.4 mm?

black
red

red

brown

orange

Control panel without relay automatics for

grey code wire (Ditw,

62
68
76
32
42

- 52
- 76
- 178
-4

- 10

2-wire exchange line interconnecting two

automatic exchanges, CP680-2001/08,

C16.705/C16. 706

violet
pink
grey
red

grey-white

1607/L 0.25mm

2

)

54
50
59

Signalling circuit connected to the internal

power supply.

C16.1705/C16. 706



Stormo . Storno

Strapping Arrangement in RP680-2001a/ 09

Wire: Soflex M49 0.4 mm?

white 76 - 78 orange sk - 28
yellow 1-3 red 50 - 51
hrown 8 -11 violet &9 - 60

white code wire (D4tw. 1607/L 0.25 mmz)

Control panel without relay automatics for Signalling circuit connected to the ex-
4-wire exchange line interconnecting two change battery.
automatic exchanges, CP66C -2001/09.

Strapping Arrangement in RP680-2001a /10

Wire: Soflex M49 0. 4 mm¢

‘ack 62 - 52 orang~ 8 -11
red 68 - 76 violel 54 - 56
red 76 - 78 red 50 - 51
brown 1-3 pink 59 - 60

black code wire: (Ditw, 1607/L 0.25 mm®)

Control panel without relay automatics for Signalling circuit connected to the internal
4-wi1~ exchange line interconnecting two power supply.
automatic exchanges, CP680-2001/10.

C16.707/C16.1708 C16.707/C1.,708
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no code data no code data
c1 76.5070 10nF10%polyestFL5OV  |r8 80.5253 2,2kQ 5% kull. 1/8W
c2 73.5114 1uF 20% tantal 30V  |Rg 80.5256 3,9k =" - -
c3 73.5114 1pF 20% tantal 30V |R10 | 80.5249 1%Q -
C4 73.5114 1uF 20% tantal 30V R11 | 80.5238 120Q T _
c5 76.5068 0, 1uF1%polystyrTB R12 | 80.5265 22kQ _n o_ _
c6 | 7€.5019 g?¥n}ss¢ polystyr R13 | 80,5265 22kQ -"- -
TB 125V R14 | 80.5249 1%Q -"- -
c7 76,5068 gé;ufs1% polystyr TB R15 | 80.5226 12Q N .
c8 76.5072 47TnF 10% polyes+FLSOV|R16 | 80.5279 330kQ - -
€9 73.5114 1uF 20% tantal 30V R17 | 80.5279 330kQ T _
C10 | 73.5114  |[1uF 20% tantal 30V  |r18 | 80.5261 10kQ - -
R19 | 80.5490 2,TMQ - " - 1/43
E1 $9.5074 diode par AA119 R20 | 80.5264 18kQ -" - 1/8
E2 99.5074 diode par AA119 R21 | 80.5269 47%Q - " _ -
E3 99.5028 diode 1N914 R22 | 80.5260 8,2kQ -" o -
E4 99.5028 diode 1N914 R23 | 80.5265 22kQ -" e -
E5 99.5028 diode 1N914 R24 | 80.5261 10kQ -" o -
E6 99,5020 diode 1N4004 R25 | 80.5261 10kQ _w_
L1 1 61,1019 )spole Re | 58.5062  irels V23154-C0722-B104
L2 | 61.1919  |spole 2;233—657‘:2/93@
31 59.2144 transistor 2N3702
Q2 99,5143 transistor BC108
Q3 99.5144 transistor 2N3702
Q4 99.5144 transistor 2N3702
QR 99.5144 transistor 2N3702
Qb 99.5144 transistor 2N3702
Q7 99.5144 transistor 2N3702
R1 80,5268 VkQ 5% kull. 1/8W
R2 80.5261 10kQ - -
R3 80.5265 22kQ -" - -
R4 80.5258 5,6kQ =" - -
RS 80,5236 829 -" - -
R6 86.5042 500Q 20% trim.kull.
O0,1W lin
R7 80.5251 1,5%Q =" - -
Wa/bnan _
(2249 Tonemodtager N~
TR681-2001 ~
@'ﬂ Stykliste E




rv

86560/ 0

‘8N 'ND3L

20LENT =20

~ 8

%26 NZ - L O M x
A0 _O— 2 N
. n 0
-
O
(G
~
N
§
s/ Q
Uy >
Yy
2ndpng O— N
‘ S
Yol Q
%% NG

B¢/ Noi4 YS! 002Vo gy 00ZV0 l_kcw.w l_léc
WY iy 6Y 27 17 I—!% l_|\u

A .vw-w o ¢ ® 4 + - ¢ ’ R

konstr./tegn.

\




no code data no code data
Cc1 76.5068 0,1uF 1% polystyr TB
30V 18
c2 76.5059 2,2nF 10% polyest
FL 50V
c3 73.5109 10pF 20% tantal 15V
c4 76.5072 4ATnF 10% polyest
FL 50V
cH 73.5114  |1uF 20% tantal 30V
c’ 73.5114 1uF 20% tantal 30V
11 61.1019 spole
Q1 99.5117 transistor 2N2924
Q2 99.5144 transistor 2N3702
R1 80.5246 560Q 5% kull 1/8W
R2 £0.5266 27kQ -"ae -
R4 80.5273 100kQ =" - -
RS 80.5250 1,2kQ =" - -
R6 80.5261 10kQ -" o -
R7 89.5009 4,7kQ 20% NTC  o,6W
R8 80.5260 B,2kQ 5% kull 1/8W
R9 80.5251 1,5kQ =" - -
R10 | 86.5039 10kQ 20% trim kull
D,1W 1in
R11 | 80.5263  Hexa 5% kull 1/8W
R12 | 80.5281 W70kQ =" - -
R14 | 80.5262 12kQ -"o o
R15 | 80.5249 HkQ -" o
R16 | 80.5253 p,2kQ =" - -
E1 99.5028 diode 1N914
e o An
. ’ aQ s
Tonegenerator PT681=2001 ™
Stykliste b
~

5104 no
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Rgd,'hvid ledning (for styring af kanal 2) mellem TX-terminal 8
og RX-terminal 8 loddes fra ved IX-terminal 8 og isoleres med

et stykke flex.

Rd/wh wire (for channel 2) between IX-terminal 8 and RX-terminal

8 is removed from TX terminal 8 and properly insulated.

Change in cabling harness.
Instruktion for kablingswandring til

CQI6xy-2001,
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Field Strength Indicator 10.1171.

Description.

The field strength indicator is intended for measurements on CQM/
CQF600 stations.

The indicator is built in a printed circuit and consists of a rectifier
designed as a voltage doubler and an AF filter. From the input termi-
nal a short wire is connected to test point or@ in TA601.

Mounting of the field strength indicator in the CQM/CQF600 cabinet
is performed by unscrewing the two middle clamping screws for
SQ601 (the plastic spacers under the SQ unit are retained); the field
strength indicator is then fastened by screws on its spacers in the

holes and with the soldering side of the printed circuit turning up.

In case of field strength indications for receiver input signals between
0,3uV and 1,5V (EMF) the indicator is connected to test point @in
IA601/601b, and via available wire in the station cabling the output
terminal is connected to a 500puA instrument (R = 5k2). At IA601b

a resistor of 1k is connected in series with the instrument.

In the event of field strength indications for receiver input signals
between 1,5uV and 100 pV (EMF) the indicator is connected to the
test pointin IA601. At IA601 a resistor of 1,8 k@2 is connected in
series with the 500 pA instrument. At IA601b the series resistance
must be 3,3 k2.

Description torno SEL/HNi T116581
s 4.5. 71 Page 1 of2




B. Data.
1. Input frequency 455 kHz.
2. Voltage range 0 to 10volts RF.
3. Input impedance Approx. 1/8xDC load.
4. Deflection on 500pA instr. See the attached response curves.
5. Dimensions Circular printed circuit with
diameter equal to 23 mm.
C. Testing.
1. Instruments.
1 signal generator 455 kHz.
1 microammeter 50pA (R; = 1000Q2) or AVO-meter
1 RF load, 5192 (Mx - 554/u)
1 T-link (UG - 274/u).
2. Set-up
STANDARD
SIGNALGEN} —L_]——@
L55kHz |————————~— T- LINK 101171
SOuA
R=1000n
3. Measurements:
The output voltage of the signal transmitter, at 455 kHz, is ad-
justed until the standard instrument indicates 100mYV, and the
output from the field strength indicator is read on the 50 pA
instrument.
Requirements: Deflection on the 50pA instr.: TuA £1pA.
Data and Testing Storno T1165281
page 2.
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no code data no code data
C1 76.5072 47nF 10%polyestFL50Y
C2 76.5070 10nF 10%polyestFL50Y
C3 | 76.5070 10nF 10%polyestFL50Y
E1l 99.5136 diode AA1l19
E2 99.5136 diode AA119
1.1 61.5007 15pH 10% choke
||KJe/14a Parts list 3 s
Feltstyrkeindikator §
Stykliste 101171 v
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3Cmm orange ledning.

Soflex M49 1x0,4 mm? leegges fra XS5602-2001, terminal 2 til AABO1,
LF -udgangsterminal (midterste term.).

30mm orange wire.

Soflex M49 1x0,4 mm® is put from XS602-2001, terminal 2
to AA601, AF-outputterminal (center term.).

7/

Change in cabling harness
Instruktion for kablingsandring til
TX610, TX630, TX661, [X665-2001.
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LINIEPANEL TE6G80 - 2001/01 FOR MAGNETOCENTRAL VED

LINEPANEL TE 680-2001/01 FOR A MAGNETO EXCHANGE
TVARLEDNING MELLEM EN MAGNETOCENTRAL 0G EN

CONNECTED TO AN AUTOMATIC EXCHANGE.
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2001/03 FOR MAGNETOCENTRAL VED
KODE

LINE PANEL TE 680-2001/03 FOR A MAGNETO EXCHANGE
TVERLEDNING MELLEM TO MAGNETOCENTRALER.

CONNECTED TO ANOTHER MAGNETO EXCHANGE.
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Viewed from component side.
Set fra komponentsiden.
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Viewed from component side
Set fra komponentsiden
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