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Modification of the Relays in
Collins KWM-2/2A

by Mauro Ruzzante IV3UVW
(CCAE member # 202)
iv3uvw@libero.it

After doing all the modifications from service manual, AGC, modulator,
revision on PTO and so ALL and ALL, | discovered with disappointment that my
Collins KWM-2A 1960 n°® 149 had his K2 coil cuted. (Naturally on the inside,
needless to say, cry)

After seen the price of kits that seem to me too expensive, | wondered to use
modern relay with a dedicated circuit board. Yes lll | do it Il even ifitis a
quasi profanation for the purists. But with a wiring done properly it is also a
good job and especially the modern relay with their contacts 8A offer
reliability circuit proof, certainly much better even than the relay closed " new

type "

( Also because invest another € 200 in addition to those already spent on a
KWM2A that could well be 100% perfect as long as you want, but sure not to
sell more than 1000 Euros if all goes well, | would say that is not really the case
of overdoing in subtleties)

In original circuit K2 relay coil is driven directly by V4B 6AZ8 triode, while
K4 relay coil and K3 antenna relay coil are together paralleled and driven
both directly by K2-7 contact grounded in TX mode thanks to K2-6 contact.

R163 6Kohm 5W ceramic resistor located on ES0 turret limits voltage to 110Vcc
required for K3 and K4 coils.

| have used finder relays 4052S 48Vcc series  SENSITIVE  SENSIBLE ~ (coil

48V 4800 ohm 10mA). BE CAREFUL that normal series 4052S finder relays IS
NOT WORKING because his coil is 48V 3500 ohm 14mA (see finder relays
series data sheet).

Thanks to 5 coils series 48Vcc coilsi can obtain a 240V 24 Kohm 10

mA equivalent relay. (Sure much better than 14Kohm provided by original
collins K2 telephone open type relay!!l)

Because V4B saturation voltage is about 60 70 Vcc, 5 coils relay series can be
driven DIRECTLY by 6AZ8 triode without any load resistor.
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Switching is hard and strong, and single relay voltage coil is areal nice 40 44
Vcc each.

V4B 6AZ8 triode current is even less than 10mA nominal required by relays and
this sure makes our tube happy!

On printed board circuit, in the series of the five coils of the relays an
additional 3K? 1W resistor is provided, to be used only when you realize a
complete and future solid state switch system, such as a mosfet or a

transistor.

In this application 3K9 resistor must be deleted

Taking as reference the schematic diagram numbering standard is taken by
convention that the new relay type and is shown with marks in red.

The black lettering instead refer to the kind old numbering relay opened The
sketch, it corresponds verbatim to what exists in the real situation by looking at
the relay from the back side open- welding wires.

Watching the old position and new position on the printed circuit board and it
is not possible to do a mistake.

Number after number, take just little care.
Even the numbering of the printed circuit board is referred to the new
numbering scheme of relay closed as Rockwell 1975

The color of the wires is shown in the «cabling printed board". The attached
photos will help, but one at a time by pulling the wires from the old relay and
connecting them as the new plate to the same numbers, and beating, or by
checking the color of the wires as hand, you cannot go wrong even wanting.
(to me it worked the first fime around ) .

New contact number 7 EX K2 relay, now will drive ONLY original K3 antenna
relay coil. (Original old K4 is just removed)

R163 6 Kohm 5W ceramic resistor turret ES50 located MUST be replaced with a
new 15Kohm 3W resistor, if you do not K3 coil will die soon!!!

C254 4,7 uF electrolytic capacitor turret E50 located must be deleted , this
because in RX mode C254 is able to charge to +285Vcc, while in TX mode,
the same voltage discharges directly to K3 110Vcc antenna really cail, yes,
just the time to discharge a little, of course, but this current peak every time
you switch to tx is fo ask too much to his old coillll Better do noft Risk.
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All original cabling wire jumpers, crosses, ground wires, +TR275 feed and any
kind of cabling, are now directly printed board provided.

If you respect provided numbering and all positions, all will work fine at first
fime.

Only R170 100K resistor must be soldered directly on rear solder side printed
board in EXK2-15 K2-14 positions. (see pictures)

Compared to original schematic, i have only done one mod: disconnected
K4-11 K4-12 K4-13 from J13-6 J13-7 power connector. (J13-6 J13-7
are now No more used)

K4-11 K4-12 K4-13, (now free) are paralleled with K4-17 K4-18 K4-19 tfo
obtain a +1275//+R275 switching bombproofl!!

May be a paranoid mind, i understand, because a 8 A contact relay is
definitely not worried by a few mA anodic current, but with two paralleled
contacts is also better , so they sure not fire, don't worry!! hi hi

For those who wants leave J13-6 and J13-7 live, have only to cut PCB tracks
191013 18 to 12 and 17to 11 then you canuse 17,18, 19 now
free positions for J13-6 J13-7 original purposes.

An aluminum support as describe with pictures will do the support for the
printed circuit.

The dimension of printed circuit is 48 mm x 84,4 mm.
For those who want to have fun | can supply the printed board circuit file with
pleasure. (email ruzzante.mauro@yahoo.it)

The distance from screw holes of aluminium support for the relays is the same
of the screw holes distance of old open type relay aluminium shield.

Adjust the support and drill a hole for accessing to the load tuning.
Allora buon divertimentol!!

/3
Mauro IV3UVW
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NEW K¢ NUMBER OF

TERMINAL WIRES WIRE COLOR CODES
4 None @
1 None
14 1 White-orange-green AfZ
15 1 White-orange-green-blue +r1 £764
5 1 White-orange-blue Acl
16 1 White-red-blue AF2
6 b White-black~blue —/F7ER,
7 1 White-black-red-orange ADZ
17 1 White-orange - R2PS
18 1 Bus (see step 21)
8 1 @ 43 10 (k77 te
19 2 White-red < TZ275
9 1 White-blue 4% 1o [/#
10 2 White-black-red = A4¢
20 1 Coax, 75-ohm VIO shetiac —
21 1 Coax, 50-ohm R& 17 27 ToWHs mxcrxed
11 None TOo IR ‘T
22 2 Bus, strap to grd,
12 None To 1%
13 None ™ 19

NEW K2 NUMBER OF WIRE IDENTIFICATION

TERMINAL WIRES
4 1 White-red shield ;T kV{"J
i 2 White-red-orange + TR2Z7S
11 2 White-brown-orange A¢3 [w3 viFé
12 1 ground cormac
5 2 White-black ToTé
i3 1 Bus to 14 WHTEGep eretrtly VR VR 1T coumy
6 1 Bus to K2 ground lug
8 1 1 Coax
16 1 Bus [rom pin 11
9 2 2-coax  AFcamt
10 4 ground coax shields
15 1 —~Fo | WHITE GABEX BRowA/
14 1 Bus from nin 13
7 1 WHITE Bcacn PES Ghesw 1o | K2~7
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Caratteristiche

Relé con 1 o 2 contatti
40.31 - 1 contatte 10 A [passe 3.5 mm]
40.51 - 1 contatte 10 A [passe 5 mm)
40.52 - 2 confatti 8 A [passo 5 mm)|
Mantaggie su circvite stampate
- diretie o su lo da circuite st
Montaggio su barra 35 mm [EN 60715]
- su zoccoli con merselti a bussela & a molla

» Bobina DC (skandard o sensibils) & bobina AC

* Contatti senza Cadmio

» 8 mm, & kV [1.2/50 ps] izolamenta tra
bobina & contatti

» UL Listing {combinazione relé /zoccola)

= A prova di fussante: RT Il standard,
[dispanibile versione RT )

» Zoccoli seris 935

» Meduli di segnalazione e protezione EMC

= Moduli temporizzatern serie 84

b

Per PoRTATE Momom € “Puot Duty” OmoiocATe UL
Veoere “Informazioni Tecniche” pagina ¥

Per i disegni d'ingembro vedere pagina 10

Caratteristiche dei contatti

= Passo 3.5 mm

= 1 contatha 10 A

= Montaggio su circuito
stampate o zoccoli serie 95

« Passo 5 mm

+ | contatho 100 A

+ Montaggio su circuite
stampate o zeccoli serie 335

Serie 40 - Mini relé per circuito stampato ed a innesto 8 - 10-12- 16 A 40

= Passo 5 mm

= 2 confatti & A

= Montaggie su circuite
stampate o zoccoli serie 73

Vista late rame

Lunghezza pin 5.3 mm per
zoccolo o montaggio su
circuite stampato

Mo
el
wom

Vista late rame

lunghezza pin 5.3 mm per
zoccolo o montaggio su
circuite stampato
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1w
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L
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Vista late rame

Lunghezza pin 5.3 mm per
zoceolo o montaggio su
circuito stampate

Configurazione contatti 1 scambio 1 scambio 2 scambi
Corrente nominals /Max comsnte istantanza A 10/20 10420 8/15
Tensions nominals/Mox tensicns commulobils W AC 2507400 2507400 2507400
Carico nominale in AC T WA 2300 2300 2000
Carico neminale in AC15 [230 V AC) WA 300 300 400
Portata metore moncfase (230 W AC) kw 0.37 0.37 0.3
Potere dirottura in DC1: 30/110/220V A 10/0.3/0.12 10/0.3/002 8/0.3/0.12
Carice minime commutabile mW [V/ma) 300 [5/5) 300 {5/5) 300 (5/5)
Materiale contatti standard Aghdi Aghdi Aghi
Caralteristiche della bokina
Tensione di alimentozione W AC [50/40 Hz &-12-24-48-60-110-120- 230 - 240
nominale (Uy) VDo 5-6-7-9-12-14-18-21-24-28-34 -48-40-50-110-125
Pokenza nominals AC/DC/DC sers. VA [50 HzlAWAW 1.2/0.65,/0.5 1.2/0.65/0.5 1.2/0.65/0.5
Campo di funzionaments AC [0.8...1. 1)Uy [0.8...1.1)Uy [0.8...1.7)Uy
DC/DC sensibile | (073, 1.5)Un/[073.1.5Uy | 0731 .5)UA0.73..0.5)Uy | (073,01 50 /(0.7 3.1 .5)Uy
Tensione di mantenimento AC/DC 0.8 Uy /0.4 Uy 0.8 Uy /0.4 Upy 0.8 Uy /0.4 Ly
Tensicne di rilascio AC/DC 0.2 Uy, S0 Uy 0.2 Wy /01 Uy 0.2 Uy F0 Uy
Carateristiche generali
Durata meccanica cicli 1010 10108 100102
Durata elefrica a carico nominale in ACT cicli 200 . 102 200100 100 . 10¢
Tempa di intervento: eccitazione,diseccitozione ms 7/3-(12/4 sensibile) 7/3-(12/4 sensibile) 7/3-12/4 sensibile]
lsclamenta fra bokina e contatti [1.2/50 ps) kY & (8 mm) & (8 mm) & (8 mm)
Rigidita dieletrica fra contatti aperti VAC 1000 1000 1000
Temperatura ambients C —40,.. 483 A0, +83 —40...+83
Categoria di protezions RT I1** RT II** RT 1**

Omelegazioni [a seconda dei fipi)

@ @

T @ B rva

Ahys D

** Vedere informazioni tecniche “Cenni sulle precedure di saldatura autematica™ pagina I1.
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Codificazione

SERIE

Serie 40 - Mini relé per circuito slampato ed ainnesto 8- 10- 12- 16 A 40

Esempio: serie 40, relé per circuite stampate, 2 scambi, tensicne bobina 230 ¥ AC.

_

B C D

21812 3 00

A: Materiale conbatti D= Versioni special
Vedere tabella softostant 0 = Standard
]"'_ Cireui P . 1 = Lavakile (RT I1l)
= Circuits stampate - Passo 3.5 mm, B: Circuite contatti 3 = Alta te y 125°C) lavabil
orizzontale 0 = Scambio B mperatura (+ lavabile
3 = Circuite stampate - Passe 3.3 mm 3=MNO C: Varianhi

3 = Circuite stampate - Passe 3 mm
& = Circuite stampats - Passe 5 mm

Numere centatti
1 =1 contatto
2 = 2 contatt

0 = lunghezza pin 5.3 mm [innests su zocccla)
2 = lunghezza pin 3.5 mm [circvito stampata)

Versione bobina
& = AC/DC bistabils

7 = DC sensibils, 0.5 W
B = AC (50,40 H

9 = Standard DC, 0,65 W

Tansi .

Yeders caratteristiche della bokina

Versioni dispenibili: sele le combinazioni indicate sulla stessa riga.
In grassetie le versioni preferenziali [alta disponibilita).

Terminali Tipe Versione bobina A B C D
Circuite stampato, | 40.11 DC sensibile 2 [AgCdO) - 4 [AgSnOg) o 0 ]
lunghezza pin 40.31* Standard DC/DC sensibile | 1 [Aghi) 0-3 2 o-1
3.5 mm 40.61* Standard DC/DC sensibile | 1 [AgMi] - 2 (AgCd Q) 0-3 2 0-1
Circuite stampato/ | 40.31%/51 AC/DC sensibile 0 [Aghi] - 2 [AgCTdD) - 5 [AgMi+au) 0-3 0 0-1
innesto su zoccalo, |40.31%/51 Standard DC O [Aghi] - 2 [AgCTdD) - 5 [AgMi+au) 0-3 0 0-1-3
lunghezza pin 40.52 AC/DC sensibile O [Aghi] - 2 [AgCTdD) - 5 [AgMi+Au) 0-3 o 0-1
5.3 mm 40.52 Standard DC O [Aghi] - 2 [AgCTdD) - 5 [AgMi+au) 0-3 o 0-1-3
40.41% AC/DC sensibile 0 [AgCTdD) - 4 [AgSny) 0-3 o 0-1
40.41% Standard DC 0 [AgCdD) - 4 [AgSnDy) 0-3 ] 0-1-3
40.31/51/52| Bistabile O [Aghi) ] o o
40.41 Bistaksile 0 [AgCdO) ] o o
40.31 40.31 40.61 40.61
Nuave MNueve
1 contatte 10 A 1 contatto 12 A 1 contatts 16 A 1 contatte 14 A

Passo 3.5 mm
Per zoccalo** o montaggio
su circuito stampate
lunghezza pin 5.3 mm

Passo 5 mm
Per zoccolo o montaggio
su circuite stampate
lunghezza pin 5.3 mm

* Grazie alle nuovs linee di produzions, il dissgne / specifiche delle versioni DC con contatti standard viens modificate per allinearsi con le
versioni a relé per circuito stampato 40.x1...20. Per i dati tecnici completi vedere a pagina 3.
** Per il relé tipo 40.31 relé montato su zoceolo, la corrente nominale massima deve essere limitata a 10 A,
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40 Serie 40 - Mini relé per circuito stampato ed a innesto 8- 10- 12- 16 A

Caratteristiche generali

Isclamento secondo EN 61810-1
1 contatte 2 contatti
Tersions mominals del sistema di alimentazions WAC | 2304400 230/400
Tersions nominale di isolamento VAL | 250 400 250 400
Grado d'inquinamenta 3 2 3 2
Isolamento tra bobina & conbatti
Tipo di isclamento Rirforzato [8 mm) Rinforzato (& mm)
Categoria di sovratensions 1l "
Tensione di tenuta ad impulse kv [1.2/50 ps) | & &
Rigiditt dislstirica W AC | 4000 4000
Iselamente fra centalti adiacenti
Tipo di isclamento — Principale
Categoria di sovratensions — Il
Tensione di tenuta ad impulso kv [1.2/50 ps) | — 2.3
Rigidita dislettrica VAC| — 2000
Isel fra contalli aperti
Tipe di sconnessions Microsconnessione Micrasconnessions
Rigidita dieletrica VAC/RY (1.2/50 ps) | 1000/1.5 1000/1.5
Immunité ai disturbi condotti
Burst [3...50]ns, 5 kHz, su Al - A2 EM 6 1000-4-4 livello 4 {4 kV]
Surge [1.2/50 ps) su Al - A2 [modo differenziale) EM 61000-4-5 livelle 3 (2 k)
Aliri dati
Tempe di rimbalze: NO/MNC ms | 2/5
Resistenza alle vibrazieni {10...150)Hz: NO/MNC 2045 (1 scambiz) 14/2 (2 scamkbi)
Resistenza all'ure MO MC a| 20/13 1 scambio) 20412 (2 scambi)
Patenza dissipata nell'ambients a vuots W[ 0.65
a carico nominale W 1.2 [40.11/31/51) | 2 [40.61/52)
Distanza di mentaggio tra relé su circvite stampato mm | = 5
8
T
£
£
E-
g
&
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