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RADIO RECEIVING EQUIPMENT

A, DESCRIPTION OF EQUIPMENT

SEN = The Model B8-36 radio re-
wiving oquipmt consists of an ultra-high
requency receiver mounted ina teble mount-
¢ csbinet., The receiver may be removed
g= its cabinet and mounted directly omto

tandard rack without any mechanical al-

. = The Model 8-36 re-
‘ u an ultﬂ-hi;h frequency radio re=-
capable of receiving mmplitude and
oy modulated radio signals within a
usnoy range of 27.8 to 143 megacycles.
ifor to Fig, 2 for circuit details, and to
g, 7 for location of importeant parts,

 tuibe complement is as followsg

- Type 956 (Acorn) radio frequency

, anplifier

Vs - Type 954 (Acorn) first deteotor-
mixer

Wy - Type 6ACT or 1852 first 1.F. smpli-
fier

Vg - Type 6AB7 or 1863 second I.F. am-

plifier

¥6 - Type 65K7 third I.F. amplifier

¥g - Type 6H6 A.M, deteotor and automatic

noise limiter

- Type GACT or 1862 F.M. limiter

¥g - Type 616 F.M. detector

Vg - Type 608G audio amplifier

Vip - Type VR1S0 wvoltage regulator

V11 - Type 6VEGT power audio amplifier

V12 - Type 6VEGT power mudio amplifier

Vis - Type 53 rectifier

V14 - Type 6J6 beat froquemcy oscillator

V1§ - Type 965 (Acorn) high frequency

oseillator

The oirecuit is that of a conventional su-
perheterodyne receiver preceded by one
stage of tuned redio frequency amplifica-
tion., The intermediate frequency ampli-
fier of the superheter e ocircuit ter-
minates in both emplitude modulation and
frequency modulation detector cirouits
which ocan be switched to the same sudio
amplifying system by means of the front
panel AM/FM switoh, thus providing either
type of reception at will. Refer to Fig. 2
for block diagram.

This receiver tumes through a frequency
range of 27.8 to 143 megacycles in 3 bands.

Band 1 - 27.8 to 47 MC.
Band 2 - 46 to 82 NC.
Band 3 - 82 to 143 MC.

Band switching is accomplished with a spe-
cially designed oceramic switch which op-
erates in the mntemma, first detector and
oscillator oirocuits,

FM DETECTOR

. { -

-"'" wae .".n H [
? 1T ange
e l'.::l'u I"ﬁ:ﬂ :::0 =
AM DETECTOR
Figure 2, Model 8-36 Receiver, block diagram
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X (! ' PTION - The signal en-
g the receiver through the antenna ter-
als and flows through the primary of the
% R.F. transformer, T-1l. A voltage is
peed in the secondary which is then ap-
d to the grid of the first R.F, tube V-1,
or to Fig. 3.

amplified signal flows through the
@ oircuit of V-1 and R.F. transformer
s A voltage is induced in the secondary
applisd to the grid of the mixer tube

voltage 4s applied to the oathode
e V-2. This voltage is generated by
Bigh frequency oirouit of V-15 and dif-
| from the frequency of the received
ial by 5.20 MC. These two signals hetro-
g each other in tho plate cirocuit of the
and oduce a beat note whose fre-
y is ®gqual +to the difference of the
nals applied to the mixer tube or

P of transformer T-10 iz tuned to
§ frequency and a voltage at this fre-
oy is thereby developed across it., This
& voltage across the secondary of
oh i applied to the grid of tube V-3.
reoeived sfgnal is then amplified at
diate frequency through transformer
Tube V-4, transformer T-12, and tube
Transformer T-13 ocouples to one of
diodes in tube V-6. The signal is here
fled and the amplitude modulation of
rrier oauses a similar audio frequen-
ipal to appear across resistors R-33,
> and R-36 in series. That part of the
) frequency voltage across R-34 and
in series is conneoted to the audio
ancy gain oontrol through condenser
¢ Tho wvoltage applied to the grid of
the triodes in the double triode
" ¥=8 is waried by operation of volume
ol R-43. The audio freguency voltage
ring in the plate of tube V-9 is applied
pgrid of tube V-12 and also to the grid
8 other triode in tube V-5, Thus tube
jperates as & push-pull A.F, amplifier
ng the grids of the push-pull output
[ ¥=1l and V-12. The output of these
[ flows through transformer T-15. The
dary of this transformer has a 5000 ohm
g with a tap at 500 ohms. In addi-
- is also a center tapped 600 ohm
ig which is connected %o the phone
e, This winding is balanced to
@ and both sides of the phone jack to
| it ocomnneots are insulated from the
8, The audio mmplifier circuit utile-

-7-

izes degeneration to improwe its fidelity.
By means of the tone switch the degenera-
tion is removed at the low freguencies
which gives an apprecisble base boost in
the output. The tone switoh also serves to
connect the resistor oondonser network
R-54, C-4l aoross the primary of T-15 which
reduces high frequency response, Iin the
low frequency position this switech short
oirouits R-54 thus giving maximum reduction
of high freguencies,

The voltage applied to the grid of tube V-5
is also applied to tude V-7, This tube
acts as a limiter, which means the signal
voltage appearing across its plate circuit
is limited to a certain pre-determined
walue. A=plitude =odulation of the car-
rier, whether intentional or ocaused by
statio or other forms of interferonce is
thus effectively reduced, Frequency modu=
lation of the carrier, however, is wmaf-
fected, The amplitude limited signal
voltage appears aoross the primary of
transformer T-1l4 and voltage is induced in
the socondary of this transformor which re-
acts with the voltage coupled from the
primary through oondenser C-29 to produce
froquoncy discriminating action. TWhen the
froquency of the signal flowing through
T=14 is exactly 5,25 MC the voltages across
rosistors R-40 and R-41 are oqual and op-
posite, A change in the frequency in one
direction produces a positive difference
between +the woltage mcross resistors R-40
and R-41. A frequenoy ochange in the op-
posite direction produces & negative volt-
age differonce. In this way frequency
modulation of the received carrier produces
a similar aeudio frequency voltage scross
rosistors R-40 and R-41, This is applied
through the high frequency deemphasis network
R-42, C-32 to audio frequency volume control
R-43. From here it feeds into the audio
frequency amplifior as proviously outlined.

The beat frequency oscillator consisting of
tube V-14 and reactor L-7 produces a 5.25 MC
output which is coupled to the rectifier tube
V=6 to permit the reception of c-w aignals.

Tho other diode in tube V-6 is used ms an
automatio noise limiter to reduce the ampli-
tude of sharply peaked interference when re-
ceiving amplitude modulated signals. This
greatly inoreases the intelligibility of
sush reception in the presence of undesir-
able noise, such as that caused by ignition
equipment,

The power supply line cord feeds through
the filter network C-49, L-5, C-48 and C-50,

1-6, C-51 before connecting to the primary
of the power transformer. This filter ef-




footively oliminates interference feeding
into the receiver from +the power supply
mains, The output of the 5Z3 rectifier is
filtered by means of iron core reactors L-1
and I-2 and filter condensers C-42, C-43
and C-44. The voltage regulator tube VR1SD
is connected to the output of the power
supply through resistor R-59 and fwrnishes
constant vwvoltage to the plate supply of
high frequency oscillator tube V=15, the
soreen and plate supply of mixer tube V-2
and the screen of tube V-4,

The "S" metor M-1 used for indicating the

B. INSTALLATION

B-1, CAUTION - The voltages exposed at the
bottom of the receiver chassis are high,

and oare must be taken so that the opera-
tors hands do not contact any of the cir-
ocuit connections during adjustment, Before
making repairs requiring work underneath
the receiver chassis the power cord should
be removed from the supply receptacle.

= Carefully unpaock and in-
spect the receiver for any possible damage
during shipment., In case of damage a claim
should be filed immediately with the trans-

portation company,

B-3, INSTALLATION - After the set has been
unpacked and before it is comnnected to its
source of power be sure that all tubes,
especially acorn tubes, are firmly located
in their sockets. The acorn tubes can be
reached by removing the cover of the R.F. as-
sembly whioh is held in place by eight
knurled nuts,

The antenna oonnects to the terminals at
the rear of the chassis, Reference is made
to PFig. 5. If e single wire antemna is
used it should be comnected to terminal A-l
and & jumper ocommected between terminals
A-2 and G. If & concentric cable is used
the immer conductor conneots to A-1 and the
same jumper remains between A-Z and G. If
8 two wire balanced or twisted pair trans-
mission line is used, the two wires connect
to A-1 and A-2 and the jumper is removed.
In all cases terminal G should be connected
to a good earth ground. The loudspeaker
connects to the pair of terminals in the
rear marked 5000 ohms.

The phone jack on the front panel comnects
to a 600 ohm output circuit both sides of
which are insulated from ground., The cen-
ter tap of this output winding commects to

strength of the carrier input is comnects
in the plate oircuit of tube V-4, 4in i
eremse in oarrier strength increases th
automatic volume control voltage supplis
to this tube which in twn reduces ¢
plate current, thus causing a change in thi
reading of meter M-1l. This same meter §
connected through a high resistance R
aoross resistors R-40 and R-41 in the N
position. Then the receiver is tuned %
the FM oarrier this meter will indicat
tero. Any slight deviation in the tunin
from this point will cause the "8"™ meter
defleot in either direotion.

a terminal on the rear apron marked 600
may be grounded by comecting a j
across both of the terminals on this ¢
minal strip.

B=8, ANTENNA - Refer to Fig. 4, This fig-
w'e shows several typical antenna instal-
lations. Where interference from man
static doos not exist, the reccmmended
stallation is that of' a long single
shown in Fig. 44,

Where <there 1is oonsiderable local irn
ference and reception over a narrow
Quency band is most desired the dipole
stallation shown in Figs. 4B and 4C is most
offective, Whoere it is desired to cover &
fairly wide frequency band, it is reccs-
mended that a dipole antemnna designed for
the highost desired frequency is used. A
simple way of determining the length of
onoch half of ¢the dipole in inohes is %o
divide 2770 by the freguency im megacyoles,
For reception at 42 megacoycles for instance
the use of the formula will show that the
length of each half of the dipole will be
65.9" or approximately 5 ft. 6",

The antennse shown in Figs. 4B and 4C will
give the ©best reception in the directiom
broadside to the length. The dipole an-
temna, operating at its fundamental fre-
quency, will be found to be much more di-
reotional than the single long wire.

The receiving antenna should be directed in
oither a horizontal or vertical plane, de-
pending upon polarization of the tnmt-l
ted signal. TWhen receiving over short dise
tances the receiver antenna should be eree-
ted in the same plane as tho transmitter
antenna, For long distance reception the
received signals are more often horison-
tally polarigzed which dictates the use of &
horizontal antenna, i

|
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R_OPERA = With all the
etions made as desoribed above, the
r may be operated as followss

(a) Plug in phones, or connsot speaker
. %o 5000 ohm terminals at rear.

(b) 8et the BSEND-REC, switoh at RB-
CBIVE. This switoh prevents the
recoiver from operating when in
the SEND position but allows the
tube heaters to remain om.

(o) Place the AM/FM switch in position
to roeceive the type of modulation
dosired,

:’ Turn the R.F. gain control clockwise
as far as it will go.

(8) 86t the band switch to the desired
band and then operate the hand-
wheel tuning lomodb until a signal
is heard and indicated on the tun-
ing meter. For A.M. reception ad-
just for maximum "§" meter read-
ing, For F.M, rocoption adjust the
tuning to resonance as indicated
by the zero center reading of the

inter on the red line. Bee Note
f;) Tuning Meter.

(f) Adjust the ANTENNA ocontrol for
maximum signal for A.M. receptionor
minimun background noise if no
modulation is present when an F.M.
oarrier is boing receiwed, Seo
Note (2) Antenna Trimmer,

(g) Adjust R.F. gain control for the de-
sired spoaker volume,

{h) The AVC switch should be set at ON
for normal reception.

(1) In the presence of ignition inter-
foronce the ANL switch may be set
at ON, to inerease the intelligibil-
ity of the received signal. Nor-

| | /ER AL 16N - This receiver
} been carefully aligned at the faotory
qu od engineers and aligmment should
i be attemptod unless it is known that
8 adjustments have been tampered with or
it twbes of & different manufacture have
substituted. The eoquipment needed
be & signal generator capable of tun-
from 28 to 130 MC., another or the same

L. ADJUSTMENT AND OPERATION

mally 1t should remain in the OFF
position.

(3) "here o-w reception is desired or
where it is necessary to looate a
weak carrier, the BFO switoh may
be set at ON. The piteh of the
resulting beat note may be wvaried
by adjusting the PITCH CONTROL di-
rectly above and to the right of
the BFO switch.

(k) The TONE control may be set to
produce the type of tone modifica-
tion desired from base boost
through high fidelity to high fre-
quensy cut-off,

- Whon used in the AM
position the tuning meter indicates the
strength of the carrier received. The AVC
switch must be set at ON and the R.F, gain
control turned to the extreme clookwise
position or this meter will not operate,

When tuning the receiver in the FM position
the meter will deflect to one side when ap-
proaching a carrier, then swing back through
goro and to an equal deflection on the
other side of zero as the carrier is passed,
then return to sero when tuned beyond the
carrier. The gero conter position of the
pointer in the middle of the swing repre-
sonts the correct setting for resonance.

= The antenna
trimmer is necessary to oompensate for mis-
alignment produced in the first tuned cir-
oeuit by antenna variations, For the same
antenna its setting will be approximately
constant for a considerable range of fre-
quoncies. Adjust the antenna trimmer knob
as indicated in paragraph C-1 (f). Then
operating this control at the high frequen-
oy ond of Band 3 it may be necessary to re-
adjust the tuning ocontrol after each ad-
Justment of the ANTENNA control knob, man-
ipulating both controls until maximum sig-
nal is heard.

D. ALIGNMENT AND SERVICE

signal generator tuneable to 5.26 MC (in-
termediate frequency), a non-metallic sorew
driver, a 50 ohm non-inductive resistor for
& dummy antenna and an output meter.

The controls should be set as followss

RF GAIN Control At Maximum
AF GAIN Control At Maximum
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