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SCHEMATIC DIAGRAM AND COMPQ DATA I

6-VALVE MEDIUM-WAVE RECEIVERS .

TYPE 641-M.%W.B~1 SERIAL NO8,610-621,

677-700 AND 701-724

C. & Bo REF, O=A

P. & T. O/NOS. H.1286, REFERENCE 150/6314, H,1439
REFERENCE 150/6365 AND He1505 REFERENCE ;59[6384.

COLLIER & BEsLE LIMITED,
65, GHUZNEE STREET,
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Ref. 1. & Tv H.1286 - 150/6314

He1439 - 150/6365 ' )
Hel505 « 15056384 ﬁﬁg /94

C. & Bo 1760-4 ' BULLETIN NO.78
TECHNICAL gEng;rTxbu 5ND_ADJUSTMENT TROCEDURE COVERING
RECEIVER TYTE 641-M,ifeB.
FREZUENCY RANGE 290-900-KG/s .

Receivor Type 64l-kaVeBe is of the superhotcrodyne type and employs
e total of six all-metel velves in the following arrangement ;-

® = type 6K7 - signal frequency amplifier
- " - 6KB - mixer oseilletor

“  6K7 < I.F. emplifier (270-Kc/s)

"  6RT = diode detector & lst A,F. amplifior
" 605 - eudio anplifier

" 605 - CeW. oBcillator

Megheniocel Arrangenient.

The rcceiver is of the doublyashielded type, all major components
meking up thc tuner section boing assembled on en aluminium sub=chasesis
which is ineuleted fron the mein chassis or .cabinot. This sub=chessis is
fittod with enclosing scroens both top and bottom, the top screen or cover
boing hold in placo with two sheot metal screws and the bottom cover by
pressure of tho base mounting platc. 4 sheet of insulating metorial is intere
posed botweon theso lattor itoms and should alweys be replaced in the event
of the bzeo platc being rcmoved for any purpose. Tho bess mounting plate,
which is hold to the rain chessis by e number of No:ﬁf}Z:ﬁ:Friy scrows, is
equipped with four resilient susponeions and table-mounting wood slatse. The
sub-chussis 1s hold in pleco in the onin £ reme vie four rubber bushings, thu
providing the roquired insulation and some rcsilionce as well,
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Rocciver controls arc ell fitted to tho fronmt penol of the mein
chassiss thoir descriptions and functions aro as follows =

Tunipg Control.

This 18 of the etring drivc type and connecte to a 3" diameter
etocl.pulley on the variable condenser shaft.

ReF, Gein Control.

This takes the form of & earbon potentiometer in series with
cathode bias rosistor R.F. stage tube 6K7, screon current also being bled
through this control to providc the requisito operating variable grid bies,

-I!F' Gein Control.

This takes thé form of a earbon potentiometer and operates in
cxectly the samc manner es described above but on the I.F. stage tube type 6K7.
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Battcry Bwitchos.

“LeT." controls ell valve hoatere and pilot lamps “HeT." controls
the main HeTe foedoe

Cewe Oscillator.

Controls the HeTe feed to hetorodyning oscillator tube typo 6C5.

Circuit Description.

The circuits ombodied in this receiver are oentirecly comventional
other than the usc¢ of spocial radio froquency filtors in the battory leads.

ioericl input is tekon vie a short length of screomed cnble to
inductivoly coupled acrinl coil (Noi741) and thonce to grid of R.F. stage
,valve (6K7). Coupling to the diode section of the mixer tube (6K8) is via
e double wound coil %No.84lﬁA), the primary inductance being such that it is
resonant at approximately 300-Kq/s. HeFo trensfer is provided by a ceramic
cepacitor of 15-mmfde. between the ReF. s tago plate and mixcr grid. The triode
soction of the mixer valve (6K8) is wired to a tickler food-beck type oscilletor
coil (No.151) which is fed from the main HeT. through e decoupling resistor of
12,000-chms. (R=6) -

Cathode bics is used on both stoages, a variable rosistor boing also
included in the case of the ReF, stage and through which a small current is blod
fron the scrcen supply, thus serving es the ReF. gain controles The tuning
clement in each cese is o section of e 450-nmfd. variable condenser (Ilessey
No«2866). A paddor condensor of 1,000-mmfd. maximum capacity (C=6) is inserted
botween the grid roturn of the tuned winding of the oscillator coils and :
rrround.

Tho mixcer output is coupled to the I.F. stage amplifier tuboe (6K7)
through conventional doublc tunod IeF. transformer (C. & Be Noell) tuned to
270-Kc/s. Cathodo bies plus varieble resistor is used to control the gein of
this stages. An identicel troensfornor is used to couple the I.F. amplifier
to the diode roctifior section of thc demodulator tubc (6R7), tho rectificd
carricr boing dovcloped in diodo load rosistor (R=8). Tho audio componcnt
eppoering in the diode load circuit is passcd to the grid of tho triode scction
of this valvo through coupling condenser (C=10) of .Ol-mfd. cepecity, the
emplifiod output boing dovelopcd in plate loed resistor (R=12). Fixed cathode
bias is used and obtainod fram resistor (R-4). Tho output of this stage is
coupled to tho final A.F. stage volve (6C5) by condenser C-11 of .Ol=mfd.
capacity, fixed cathodo bias being used and obtained from resistor (R=3). The
output of this stage is takon to the oxternol circuit (two Jacks in serios)
through iron cored treansformer (Noe324)s By-pase condensers are included in the
outputs of thc two amplifying steges and designated C-16 and C-17 and also
ecross the output jacks dosignsted C=14 and C-15 respectively. These are for
tho sole purpose of reducing tho radio frequency output appearing ecross the
oxtarnnl soetion to ¢ vory low mimimum.
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The heterodyning oscillator employs a type 6C5 trioce velve in
c. convontionnl Hartloy circuit, the .R.F. output being developed in plate
load rcesistor (R-11) and coupled to the diodoes of the modulating valve
through 5-mmfd. condcnser (C=18).

Battery connections ere taken vie four suitably marked terminals at
the rear of tho cabinot, "H.T." requiring e supply of 150 to 180-volts of
approximatcly 25-me.cs and "L.Te" roquiring e supply of 6=volte A«C. or D.Cs
of leB-amporcs. '

ngratiog.

Operation of thc reeciver is quite straightforward and conventional,
rocciver gein adjustments boing undortaken with either or both the controls
fitted, it boing notod that the highest wenk signal semsitivity will bo realised
with the neximun possible R.F. gain in uso. For the reception of GeW. telegraph
signale the hetcrodyning oscillator should be brought into service by depreoseing
the pancl switeh provided for this purposce

Service hAdjustments.

Sorvice adjustments could almost wholly bo confined to velve
replecononts but, in the event of alignmont being considered faulty, the follow-
ing notes and procedure arc offered. :

Intermpdiate Freguoncy Amplifier Alignmont .

Tho intermediate frequoncy used in Model 641=M.WeB. is 270~Kc/s and
both trensformers should be adjusted for maximum output and under no circumstance:
should a “staggercd" adjustment be used as tho gain of the whole receiver will be
naterially affectod. Adjustment of the I,F. amplifier should be undertoken by
first aligning the diode transformer alone, this being accomplished by clipping
the signal genorator lead on to the grid of the intermediate frequency emplifi_
tube (6K7) and adjusting for maximum output. Tho generator unit whould thon be
transferred to the grid of the mixer tube (6K8) and the first transformer troeted
in & sinilar manner, reducing the signal output of the genorator as the stago
is resonatod to avoid overloading.

Signal Froquoncy Circuit Alignmont.

* hdjustoent of the signal frequency circuit, although not difficult,
should be undcrtaken with a feir amount of care, particularly in the setting of
the oscillator trimmer condenser and in no case, unlese the performence of the
receiver is in quostion, regardless of minor errors in dial reading, should eny
attonpt bo mndo to disturb the factory adjustments. Thoe ardor of ndjustmont
is as follows 3~

(1) Fully mesh tho variablo condonser and ascertain that the last
scale marking coincides with the index on the dial aperature
window. If .this is found to be eppreciably in error the grub
scrows on tho condensor extonsion shaft should be loosened and
the dial plate brought to its corroct position.
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(2) viith en accuretc sigmal gonerator sot st some conveonient
high frequency, say 900 or 850-Kc/s., and with the gang
condonser set at the correct position as indicated by
the diel scalo, the ose¢illator trimmer should be adjustod
for ueximunm outputs With this adjustment madc, both the
mixer and ReF. trimmors may then bo adjwted, reducing the
signal generstor output cs tho steges are resonatsd to
provent aoverloading. Neither of these two lattor adjustments
is criticel nor difficult to porform, and very rarely = unless
the receiver has boen tempered with - will any major variation
be roquircd to be rmdos

(3) The nst patisfectory way of adjusting thc padding condenser
is to use a highly danped signal source, rather than the signal
generctor, to avoid the neceesity of constantly “rocking" the
tuning nechanien to ensure the optimum adjustment that provides
meximum output. A suitable highly damped source is generslly
aveileble in tho variety of electrical disturbences thet
constitute thc usual background of e radio reeeiver when
connestod to en antennas The receiver, thereforo, should pro-
ferebly be tuned to a frequency of approximately 300-Kb/a.,
oeking sure that no station carrior wave is present, end the
padding condenser adjusted for meximum noise output. iAfter
satisfectory adjustment of tho padding condenser, it is wise
to egain recheck the high frequoncy o cillator trimmor condenser,
this lattor adjustment only being nccessitated if a considereble
.movenont of the pedding condonsor has taken place.

48 a further aid in servicing the receiver, a tabulation of the
voltege roadings for the various steges, together with a component schedule
which is to be used in conjunction with the schematic dicgram ettachod, is
eppondade

Collier & Boalo Limited,
66 Ghuznve Strect,

WELLINGTON, Ce2

1lth. May, 1942.
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COMPONENT SCHEDULE COYERING

=hiosWeBo

RE U -
F 0=800=KC/S «
Rgf.No. Typo or Valuo Make Qogg;igtiog or Fungtion.
TR..NSFORLER
T=-1 ' 15,000~10,000=0hms| C. & Be324wA Au@io output transformer
RESISTORS ¢
R-1 ; 600~ ohna Contralab 310 Cathode bins, RaFe stego
2 200 I o " " , mixor
3 i 2,000 " " " o * 4 2nd AJF. stego
4 2,000 " L " " o lst " "
5 50,000 * L " © Grid leak oscillator
6 12,000 = " 316 Foed resistor ©
7 10,000 " ﬁ " 8croen fded reasistor
8 500,000 " U 310 Diode load .
9 l=-moge - " Grid loak, AeF. atage
10 50,000~ chms " W " ", CoVWe osedllator
11 100,000~ * " " Tood rosistor, Ceie
12 | 50,000 * “« 310 | Flato foed resistor, A.F.s tage
13 l-moge a " Grid leak, AsF. s tage
14 | 600~ ohzzs " * | Cathode bias, I.F. stege
15 ! 40, 000 * R § £ Bereen bleeder & ReF. bias
16 40, 000 " " " " oW Ip, w
17 |25,000/20,000 " W Fote | ReFe gain comtrol
18 {25,000/20,000 " " " IFe * "
REACTORS s
R-1 5=10 honries Ce & B. 326 HeTe docoupling rocetor

|




BULLETIN N0,78

RofeNoe  Typo or Velue Mako Doscription or Funétion
CONDLENSERS s | .
C-1 elonfd,400-v Solar Tubular Cethods by=pase, R.F. stage
2 ol W o " Bcreen “ o “
3 of ~ Mt 8 i i Cathode *  ® Mixer *
4 ol v 0 " " S8ignal oscillator, feed by=pass
5 | +00005=nfd, " Mica " " , grid condenser
6 600-1,000~ruafd ¢ " Tege Padding condenser
7 ol=nfd. 400-v *  Tubular Screen by-pass, mixor stage
8 aow “ " Cathode " , I,Fe "
9 .OQOOS-ufd. ® Miea Diode load by-pase
10 oOlemifde 600=v| * *  Tubular hudio coupling condenser
11 o01L ® " o " v " "
12 25=-1afde .tht TubsElecs .Cathode by=-pess, AeF. s tage
13 25 v e W " H “ , 2nd heF, 8 tage
14 o S Solar Tubﬁlar fhone ReFs by=pase condenser
15 LO01L " " " » " W “w
16 0002~nifd» ®  lileca I'late R.F, by-pass t
17 J00L " i W " " " “ 0
18 Semmfds ! TeGeCe Coramic Beat frequency coupling condenser
19 ' o5-nfde 2-425-pars Solar Tubeb600-v | HeTs Re.F. by-puss condonser
20 .i "1 % 2e,5-par; TeCeCe 350=v LeTe ReFo " "
21 % +0001~mfd. ' Solar Mica Beat osc., RsF. by-pess condenser
22 { 0001 * Solar Mica Grid condenser, C.#. oscillator
23 o5=rifde 350=v | T+CeCe Tubular HeT+ ReF. by=-pase
24 5 ) ' B " HeTe " )
25 g » :fubular Elsct, ' HeTe Filter condenser
26 025 " 400=v Solar Tubuler File ReF. by=pass
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Reof oNo. Typo or Value ____Meke Deseription or Function
(Cont'd) .
c-27 © +25-mfds 400~y Bolar Tubular| Soreen ReFs by-pass
28 5=pfd. T.C.C. Ceramic HoFe coupling
P

YOLTAGE READINGS.

4LL RE/DINGS OBTAINED WITH A VOLTMETER HAVING 4 RESISTANCE OF 250,000-0HMS
AND WITH AN HeTa SUFILY OF 180-VOLTS.

Screon to Ground 96 volts (both gain controle maximum)

 IwF, cathode 28 . " (gain control minimum)

» " 3 » (gain control meximum)

" ReF,y " . 28 » (= " mindoun)

® o 3 » (= = maximum )
Mixer cathode - 2 "
Denodulator ocathode 3.4 "
L.oFe anplifioer cathode 5.4 "
Donmodulator plate 56 v
AeFo amplifior platé 164 v
Osoillator HeT. 96 "

SP—

Collier & Beale Liuited,
66, Ghuznee Btrest,

WELLINGTON, C,2

1lth. May, 1942,



270 KC.*

......

BV THE UNOERSTANDING THE LiD iS
WEST CLOSED AND ALl S~ELDS -
LY POS/TION.

FOR TECHMTAL INTORMATION RESSR
T ENGANEERING BULLETIN NR25

*f-g')-r'-g]"' '

i
™~

Z ex7

648

ANNN

€K7 6R7 " 6(5 65

A

FL

2

]

_::@._.__.'.__

:

THIS APPLIES 7O SERAL .w.-l___j i

WHICH 5 SUPFLIED WITH THE UNIT —J b ‘
= CUR REFERENCE NS __ E
oeanmmc N [F376 ]
3 COLLER & BEALE LTD WELLINGTCM
4 y JA.’E________,_____
- pr 3 .




