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LINIESYSTEM LT1 OG LR1 BESKRIVELSE

GENERELT.

Liniesystemet LT1 og LRl bruges til fjernkontrol af radioenheder over en
telefonlinie.

LR1 monteres sammen med radioenheden ved hjelp af et multikabel, og til-
sluttes den private eller lejede telefonlinie.

I den anden ende af telefonlinien er LT1 tilsluttet.

LT1 styres ved hjzlp af kontrol pulten HBI.

P& denne made kan mikrofon signal,tast og squelch funktioner overferes
til radioenheden.

LT1 og LR1 kan kun anvendes pad linier med javnstremsgennemgang.

LINIESENDER LT1.Tgn. Nr. EA3-820305

Liniesenderen besidr af 3 stremforsyninger, 2 LF-forstarkere, styrings-
kredsleb og en linietransformator.

Den ene spandingsforsyning p& 9 Volt stab,bruges til forsyning af mikro-
fonforsterker og forforsterker samt DC-styring af tast og SQ.
LF-effektforstarkeren forsynes med 12V DC og de 20V DC anvendes til linie-
spanding.

Nar kontrolpulten tastes,sendes via Q10 og Q14 en spanding ind pa den
inv. indgang p& IC6,hvorved optokobleren IC8 aktiveres og frembringer en
spending p& R74. Denne spanding feres igennem forstazrkerne IC5 til strem-
generatoren Q11 og ud pé& telefonlinien over relzet Al som er aktivt ved
tast. Q12 fungerer som eletronisk sikring.

Ved en kortslutning af telefonlinien er max. strem ca. 30 mA.

Samme funktion gennemlebes ved sq.reg. blot er relz Al ikke aktiveret,sa-
ledes at sq. streommen legber modsat af tast stremmen.

Hele dette kredsleb er galvanisk adskilt fra de andre kredsleb ved hjazlp
af sarskilt stremforsyning,optoisolator,rele og linietransformator med
gennemslagsspeandinger sterre end 2000 volt.

Ved tast feres mikrofonsignalet ind p& Q1 og videre til begrznseren IC1,
gennem lavpasfilteret IC2 til emitterfelgeren Q3 som leder signalet til
linietransformatoren. ‘

Miktofonfelsomheden indstilles ved hjelp af R9. evt.tonesignal feres ind
pa R14.

Max. linieniveau indstilles ved hjzlp af R24.

LF-signalet til hejttaleren feres fra linietrafo til volumenkontrollen
D11 og D10 og driver Q6 og videre til effektforstarkeren.

Transistorerne Q7 og Q8 fungerer som attenuatorer ved tast og andre blok-
eringsfunktioner.Transistorerne Q4 og Q5 indikerer ved hjazlp af en lysdio-
de om linien er optaget.

LINIEMODTAGER LR1 Tgn.Nr.EA3-820504

LR1 modtager fra linien gennem optoisolatoren ICl og Q1 spanding til tast
af senderen.

Gennerm optpisolatoren IC2 modtages spandingen tilregulering af squelchni-
veauet.Tarskelverdien kan sattes med R6.

Hvis flere kontrolpulte er koblet parallel er det ikke muligt at have va-
riabel squelch.Derfor forbindes strapningen'"A". Herved aktiveres relzet Al
som indkobler potentiometeret R9 til indstilling af squelch.

Fra RS tages LF-signalet til modulation af senderen.

LF-signalet fra radiomodtageren tages fra diskriminatoren pkt.8 og feres
til forsterkeren IC3 som forsterker ca.l0 gange. Signalet fores via R1l4
og Q3 til linietransformatoren.

Max.linieniveau indstilles ved hjalp af R14.

Forsterkeren squelchstyres ved hjzlp af Q4,Q5 og Q6.




JUSTERING OG AFPR@QVNING LT1 OG LR1.

LT1 PRINT TP133

e e 00000 e

STROMGENERATOR: Et mA-meter forbindes over linieudgangen,pkt.18 og 19.
Anlazgget tendes.

Indstil potentiometeret R74 sdledes at mA-metret viser 3,5mA DC.
Derefter tastes kontrolboxen.Bemark at stremmen vender og verdien er ca.
10 mA i modsat retning.

Hermed er stremgeneratoren indstillet.

MODULATIONSFORSTERKER: tilslut mikrofonindgangen et LF -signal pa 20 mV
ved 1000Hz.

Potentiometer R24 og R9 sattes i midterstilling.

Linieudgangen belastes med 600 ohm og et AC - voltmeter tilsluttes.

Med potentiometer R 24 stilles niveauet ved tast til 0,7 Veff.

Derefter saznkes indgangsniveauet til 1,5mV og niveauet over linien stilles
nu til 0,42Veff. ved hjzlp af potm.RS

Hermed er linieniveauet sat.

Derefter forbindes LT1 og LR1 sammen over linieudgang/indgang,og LR1
forbindes yderligere til en sende/modtager enhed.

Tilslut 12VDC.

LR1.PRINT TP13
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SQUELCH: N&r kontrolboxen lige er blevet tendt,trykkes én gang pd SQ+ og
R6 justeres saledes at squelchen lige netop &bner.

Derefter forbindes strapningen "A" og potmeter R9 justeres s& squelchen
netop er lukket.
Strapningen "A" fjernes.

LF - NIVEAU, LR1: Et AC - voltmeter tilsluttes linieudgangen.

Modtageren moduleres med 1000 Hz +-5KHz sving.
Herefter indstilles signalet pd linieudgangen til 0,7 VACeff. ved hj=lp
af R14.

MODULATIONS NIVEAU LR1: Nar systemet er forbundet sammen skal modulations-—
niveauet til radioenheden indstilles.

Mikrofonindgangen i LT1 patrykkes et signal pd 1,5 mV eff. ved 1000 Hz.

Et frekvenssvingsmeter er tilsluttet senderen, og med potmeter RS i LR1
indstilles svinget til +-3 KHz.

Systemet er herefter fardigjusteret,og diverse funktioner efterproves.



RP1 Tgn. Nr. EA3 - 820504

RP1 anvendes til styring af en repeaters funktioner.

Til at starte repeaterfunktionen kan anvendes flere former for tonesystemer
samt squelchstyring.

Nar der er bzrebslge p& repeateren vil Q7 trakke og RC-leddet R27,C9 lades
op.Hvis repeateren kaldes op,vil Q8 begynde at lede og dermed aktivere gate-
systemet NA2-NA3,som vil vare selvholdende ved hjzlp af af DS8.

Senderen tastes gennem Q9 og Q10 som samtidig aktiverer rels A2.

Transistor Q7 trazkker Q12 on.Herved &bner scwitchen Q13.

LF-signalet fores gennem Q13 til relzkontakten a2 og videre til senderens
modulationsforstarker.

Repeater holde tiden er ca.l1l5 sek.Indenfor denne tid kan repeateren anvend-
es uden opkald med forlangelse ved hver optastning.

Repeateren kan tvangsnedbrydes ved hjelp af talleren IC5.

Hvis repeateren kaldes 4 gange hurtigt i razkkefelge,vil Q11 aktiveres og
annullere holde tiden.




REMOTE CONTROL SYSTEM
DESCRIPTION.

GENERAL

The remote control system LT1 and LRl is used to control a Transceiver via
a 2 wire Telephoneline.

LR1 and the Transceiver are located in the one end,and the LT1 and the Cont
rol Box at the other end of the wire.

In this way it is possible to transfer microphonesignal, Key -and Squelch-
functions to the transceiver Unit.

LT1 and LR1 may only be used in connection with DC-lines.

Linetransmitter LT1. DWG.No. EA3-820305

The linetransmitter consists of 3 powersupplies,a modulationamplifier, a
poweramplifier,a controlcircuit and a linetransformer.

The one powersupply,9V supplies the microphoneamplifier and the preamp.and
the DC-control of the key and SQ.

The AF-poweramplifier is supplied with 12VDC, and the 20 VDC is used as
linevoltage.

When the Controlbox is keyed, a voltage is placed via Q10 and Q14 at the
inv.input of IC6,hereby activating the optoisolator,IC8, and producing a
voltage on R74.

This voltage is led via the amplifiers IC5,to the current generator,Q1l1l,and
plased on the telephoneline via the relay Al.

Ql2 act as a current limiter.

The current limit is appr. 30 mA at short circuited line.

The same function is achieved by SQ regulation, but in this situation the
relay Al is not active, thus the SQ current flows in the opposite direction
of the key current.

The control circuit in its whole is galvanically separated from all other
circuits. This is mainly achieved by its own powersupply,the optoisolater,
the relay and linetransformer, which all withstand 2000VDC testvoltage.

The microphonesignal is placed at the base of Q1 and led to the limiter IC1
via the lowpassfilter IC2.The emitterfollower Q3 supplies the AF-signal to
the linetransformer.

The sensitivity of the microphoneamplifier is adjustable by means of R9.
The tonesignal from the tonesystem,when used,is placed at R14.

Max. linelevel is adjustable by means of R24.

The AF-signal for the speaker is taken from the linetransformer and led to
the volumecontrol, D11 and D10 and driver Q6 and passed to the poweramp.IC3
The transistors Q7 and Q8 are used as attenuators to block the AF-amp in
the case of keying and for other blocking purposes.

The transistors Q4 and Q5 act as a modulation indicator.
The circuit indicates by means of a LED in the controlbox, if the line is
busy.

Linereceiver LR1 DWG.No.EA3-820504
In the case of keying,LRl receives a voltage from the linetransformer.
This voltage is led via ICl1l and Q1 to the transmitter key relay.

The voltage for the regulation of the squelchlevel is obtained through the
optoisolator IC2.
The threshold voltage is set by R6.

If more control boxes are connected in parallel,it is not possible to have
adjustable squelch.Thus the points "A" are shorted, hereby activating the
relay Al,which in turn switches the potentiometer R9 into the circuit for
setting of the squelch level.

The AF-signal for the modulation of the transmitter is taken from R5.

The AF-signal from the receiver discriminator,is led to the amplifier IC3,
which has appr. 10 times amplification.
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This signal is supplied to the linétransformer via R14 and Q3.
Max. linelevel is adjustable by means of R14.
The amplifier IC3 is squelchcontrolled by means of Q4,05 andQ6.

Repeaterlogic RP1,DWG No. EA3-820504
RP1 controls the functions of a repeater.

The repeater start may be controlled by either the squelch or any kind of
tonesystem.

When a carrier is present,Q7 will go "on" and R27,C9 is charged.

If now the repeater receives a start information Q8 will turn on,thus ac-
tivating the gatesystem NA-2,NA-3,which takes a locked posistion by means
of D8.

The transmitter is keyed via Q9 and Q10,and relay A2 is activated.
Transistors Q7 and Q12 operates the switch Q13.

The AF-signal is led via Q13 to the relay contact a2 and passed on to the
modulationamplifier.

The repeater hold time is appr.15 sec.Within this time the repeater may be
used without start information, and the hold time is renewed at every key-
stroke.

In cases of disturbance or malfunctioning, the repeater may be forced to
close down.This is accomplished by calling the repeater 4 times in a
sequence, thus activating Q11 and hereby cancel the hold time.
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ALIGNMENT PROCEDURE

LT1 and LR1
LTl1. Print board TP133

Current generator: A DC mA-meter is connected across the line terminals
18 and 19.

The set is switched '"ON".

Adjust potentiometer R74 until the meter reads 3,5 mA DC.

Then the controlbox is keyed.

Note that the current now flows in the opposite direction, and that the
meter reads appr. 10 mADC.

Modulation amplifier

An Audio signal of 20mV at 1000 Hz is connected to the microphone input.
R24 and R9 are set to mid posistion.

A 600 ohm resistor is connected across the line.

Connect an AC-Voltmeter across the 600 ohm resistor.Press the key button.
With potmeter R24 the max. linelevel is set to 0,7Veff.

Adjust the input level to 1,5 mV and set the linelevel to 0,42Veff by
means of R9.

Then LT1 and LR1 are connected through the line,and the transceiver to
LR1.
Supply 12V DC.

LR1 Print board TP134

Squelch:

Switch the controlbox "ON'". Press the button SQ+ once, and turn R6 until
the squelch just opens.

Short the points "A" and turn R9 until the squelch has just closed.
Remove the short from "A".

AF-level, LRl An AC-voltmeter is connected across the lineterminals.
The receiver is modulated with 1000 Hz ++ 5 KHz deviation.

Turn R17 until the max. linelevel of 0,7VACeff.is obtained.

Modulation level LR1
LT1 and LR1 are connected via the Line.
A signal of 1,5mVeff at 1000 Hz is placed on the microphone input in LT1.

Connect a modulationmeter to the transmitter.

Key the transmitter and adjust the deviation to ++ 3KHz by means of R5
in the LR1.

The system is now fully aligned and all functions are checked.
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Hand set

i I LS

HANDSET

Microswitch

Speaker
B9

Yel low

A8 +12V
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PREPARING TP3000 FOR DUPLEX OPERATION

1. Disconnect green cable on TP 103 solder terminal

2. Insert a diode in green cable from multiconnector
terminal ¢10. Anode against C10

INSTALLATION OF HANDSET
FOR DUPLEX OPERATION TP 3000 JS 10.02 84
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Multiconnector

TRANCEIVER

30 pin temale

From disc

Al

to AF inp. TX 2

Mod block

Repeater key

+ 9V

+ 12V

Sq indic.

Chassis

s~
OOOOOOOOOOQOOQOOOOOOOOOOOO?Q

o w ® N o v

REPEATER LOGIC

30 pin female

CLO

>

L

1

/

/

o
S 00V ® N v s~ Ww N

N oo~ W N

o OV ™

To control box
32 lead cable
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(@]

O W ® N o wn & w N

Interconnections for repeater operation

JS
19. 04. 83

TP RADIO

EA4-840601




TP 134

Af from RX

Af for TX
Mod block
Repeaterkey

+9Vv

+12V

Sq indic.

Chassis

Orange/ blue

30 pin multiplug

White

Grey / blue

Green

Orange

Red

Violet

I I.O 25 lead

l SO cable

Black

20

IGO

|70
e
| O ///
|00

Repeater logic wiring
System HS 6-7
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20338 ET X,
T v 5 3 F «x
,muxowm
T ox x e v ¥
P L
v v ¥ 3.3».%-3
55 3% % <"
TONE SWITCH NO. TONE NO. 222 c £ 3
—_—— £ £ £ 3 9 < 3
£ £ £ 13 37
5 L 3 2 1 09 8 7 6 54 3 2 1 “’"““"-“—FCL
———0O OO 0O ???T?OO
_ea—®9—e—
D, |Ds5| D | D7 | Dg|Dg |DsgOn|D12i13
¥ sl 7 b sz heb)
3|5 |9 7 16 11 [1s |2 |
16
1c1 CD 4028 +
8 BCD —> DECIMAL
’ D14
<
10 13 12 1"
R1 D1
A—LTK}——¢—
10 1n 12 13
1 2 4 8
L s | i
CO®S519 BCD Select A |9 bz ) D3
4— 81 1Co Select Select B |14

Lx InF A 8
x N
6 (&4 |2 |15 715 I3 1
— -y R2 R3
_C2 { 1

c | |C6
] 'ﬁiu 1+—7J
\_{ i 1 'QZ/
S—
1 2 4L 8 12 4 'B
) Lx InF
enere tiere

% Diodes D, - D13 are connected to
these pin numbers,when the print

board is used for 1 tone select

Print board TP 126 code plug
1or 2 tones Tx code selectable JS 2502 81
( Tone system TP 112)

DRAWING NO.
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nmlkjihgfedcba

I T T O Y O
Connecting
To mod. amplifier tlat cable
Tones out. Plug for toneselector
,"/// //
01 doooooo oo ¥y 171 yryvvrryrrrrrvruyvry
® g G000 065656 ]CD B RZI} (R35) 0@
N D6 }
1c2 9 RIS 3 R22 } '@ M
° IC1 VR R33F Re3) R
o & ICs
1o
1C3 o
o {{D7 }
R7) ) (i) BlFR 9]
T @ @) (RO S R
. C1 T 5 &
. : R12 o
Y ®R1 3 13 IC6
MR | C24 eS|

AF level adjust

Main fregency adjust

Connect A-B for continuos 1st. tone

TP 112
see drawing no.
EA3-790617
Component Lay Out TPM2
JS 18.08.81
5-tone sequence system
DRAWING NO.

TP RADIO

EAL-810809




Tone switch no. 5

Sth. fig. select vollage l
Connect to Rx code SFigq. 54 321GR0O0987654 321
N LA AR AT A AT A

Tone switch Tone no.

Connect to Rtx code 5.Fig. S
Connect to1-4 tone switch ﬁ@@ 4 3_1}
1-4 Fig. select voltage ﬁ,}a 1010
D [Ye]
Connect to Rtx code -4 Fig. [ -. a 5 ! 12 E Z:;g?;img o
Connect to Rx code 1-4 Fig. /'7:’ 'E' = 1 = EAL - 810202 .
+9V / (D16} !
Vs (D 3] D& .
- E SC0FB33D
1C2
UL
\VL 77 /J/ 77777
Tone select code 2 tones
Tone switch no.5 Tone switch Tone no.
S fig. select voltage \\
Connect to Rx code 5 Fig. \ S4L321GR098765 4321
Connect to Rtx codeSFig. /3 QQ@Q@QQQG@QQ@Q@
—C R {
9@,% o
co o TP 126/1
103 see drawing no.
8 - |  11P2 g EAL-810202
| ol .
o i —
S
4
1c2 T2
o\g ?? coo0o
Tone select code 1 tone
Component Lay Out TP126/1- TP126/2
JS 18. 08 &

Tone select boards for TP112. 5 tonesystem

TP RADIO

DRAWING NO.
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Connect to TP 116

O+u 1st TONE
— O+ 2nd TONE

—O>»w+39V

TONE NO.
MP |1
10 x
cermet 2,2K Tone
test.

potm.

10 = metqlfihl‘- resiqtors
dependent off tone row
see table

10xBC239

312151671.95] !'“102

01 2 3 45 6 7 8 9 16
CD 4028 BE
Test
}—8— Ica 1st tone x)-‘
1 2 4 8 —( Testin
0 13 1 " 1 connegtxory
A B C D 2nd toney ) to 9v
10 n 1 1
16
MC 14519 Select B 14
—8 | 1c2 Select A |2
A B
1 31 S| 701 ,c2 15| 2| 4| ®©
= -
] RN R32
JES‘r
—
8 4 2 1C7 C88 L 2 1

8x1nF

Input codes from controlbox

Tone row 2-3tone
System 2 tones selectable JS 25 02.81
Print board TP125

DRAWING NO.

TP RADIO EAL-801116




1st tone 2end tone

2 1 9 3 4 6
/L_o v l [ ] T
MP1
2,2K R6
Test 1sttone with +9V Test 2end
tone with+9V

2xBC239

Print board TP 125
Code board for 2 tones JS. 25.02. 81
( Tone system TP 116)

DRAWING NO.

TP RADIO ~ |eas 810101
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Tone level

FTTTJTTTrTriIrrroey

Repeat tone

2nd tone
(Transmitter)

or 2nd tone \
(Transmitter)
MP1 MP2 \

2nd tone frequency adjust Rx

| \ \
s\\
Frequency \ 1st tone frequency adjust Rx
adjust. repeat \\ \
\

\
\ 3ird tone frequency adjust Rx

Component Lay Out
Print board TP 116 JS 17.08. 81

2-3 tone system

DRAWING NO.

TP RADIO EAL-810806]




1st tone adjust

2nd tone adjust

Tone 0 .
Tone 1 MP1
Tone /

MNG Y & 5z
1 ® @Rﬂiﬂ o
4 \ R} (@) (RZ3) TP125/1
\ R m m {R2L} See drawing no.
7 ] T} @) ®> EAL-80TM6
" e (i) (08) T2
9 \ m ‘@
8 : ikl (a8) {RZ8}
T~ - 7T
(@s) {R2
RO o) (&3
SELECT CODE INPUT
3
R OO MP @
@ TP 12572
See drawing no.
10 E]XU EAL-810101g
g
R6
00
65
Component lay out
Print board TP 126/1 - TP 126/2 IS 17.08.81
DRAWING NO.

TP RADIO

EAL-810807
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Tone Frequencies : ZVEI,

Frequency determining resistors for 2-3 TONE SYSTEM
TP 116 - 125,

Resistors 1 % Metalfilm.

TONE TONE FREQ FREQUENCY Tx Rx
NO Hz EEE%QTION Reggﬁ;or Reg%ﬁéor
0 2400 3,1 8,06 8,45
1 lo57 1,3 18,7 20,0
P 1163 1,4 16.9 17,8
3 1229 1,55 16,5 16,5
4 } 1402 1,7 14,0 14,7
5 1530 1,85 . 12,7 12,7
6 1665 .1,95 11,5 11,5
7 1828 2,25 10,5 10,5
8 2000 2,5 9,09 lo,0
9 2200 2,8 8,45 8,45
R 2600 3,3 745 795
"s 2900 : 3,7 6,81 6,81

"S.TONE wused specially in Schweiz EA4-82041



TONEROW AP- SYSTEM

Frequency determining resistors for 2-3 tone system,
TP 116-125, and Pilot fonesystem TP l20.

TABLE 1.
Tone No. Tone Freq. Freq. Devi. Resistor| Resistor
Hz +/- KHz. Tx Rx
o) 980 1.2 20 Kohm| 22 Kohm
1 1190 1.4 16.5 Kohm| 17.8Kohm
2 1380 1.65 14 Xohm| 15.4Kohm
3 1600 1.9 12.4 Kohm| 12.7Kohm
4 1800 2.2 lo.5 Kohm| 11.5Kohm
5 2010 2.5 lo Kohm| 1o Kohm
6 2220 2.8 9.,09Kohm| 9.09Kohm
7 2410 3.1 8.06Kohm| 8.45Kohm
8 2590 3.3 7 .15Kohm| 7.50Kohm
9 2820 3.5 6.81Kohm 6,81Kohm
R 2960 3.7 6.81Kohm| 6.,81Kohm

EA4- 810303




TONE FREQUENCIES,/ AGA SYSTEM

Frequency determining resistors for 2-3 TONE SYSTEM
TP 116-125

Resistors: 1 % Metalfilm

TONE TONE FREQ FREQUENCY Tx Rx
NO q QEVIATION RESISTOR| RESISTOR
z I KHz Kohm Kohm

0 2580 3,3 7,15 7,50
1 2367 3,0 8,45 8,45
2 2172 2,7 9,09 9,09
3 1993 2,4 lo,0 lo,0
4 1828 2,2 10,5 10,5
5 1677 2,0 - 11,5 11,5
6 1539 1.8 12,7 12,4
7 1412 1,65 14,0 15,4
8 1295 115 1477 1615
9 1188 1,4 16,5 1781

EA4-820402
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