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I. Application and Tacticeal-Technical Data of the Receiver
» 50X1-HUM

/ ‘1. General Information

The firsf-class, type "R-670" short-wave radio receiver

" ensures audible reception of telephone and telegraph radio '

transmissions in the frequency renge of 1.5 to 25.5 Me {200-11.75 m)
and is jntended for ships, coastal radio centers and other military

. and naval ifstallations.

Provisions are made for combined telephone and telegraph
reception with two or three diversity antennas, and for reception
over the wire line. '

If en auxiliery teérminal equipment is available the receiver
can operate in conjunction with the teletype {for either frequency
or amplitude modulatiod), undulator or facsimile, as well as in
multiplex and multiple telegraph mode. :

High precision of calibration and high frequency stability

‘of the receiver, as well as its high sensitivity and selectivity,

ensure gearch-free commication.

High selectivity of the IF and sudio-frequency channels of
the receiver and the presence of pulse-interference limiter ensure -
noise-proof reception.

'2. Description of the Receiver and its.Basic Technical Data

The fundamental circuit peculiarity of this first-class

' short-wave superheterodyne receiver is its crystal stabilized

frequency of the first local oscillator for operation on
continuous coverage of the whole frequency range.

The receiver operates on the principle of double conversion
of frequency; the first local oscilletor is erystal stabilized,
80 that the flrst IF . varies, end changes on each receiver's
subrange within the limits from 1.5 to 3.5 Mc (the frequeney of the
first locel oscillator is switched-over simultaneously with the

- switching-over of the subranges).

' The frequency of the zecond local oscillator changes
continuously in such a ‘menner that the second IF is always
maintained at 215 Mo. ; - : :

A. Circuits
The reqeiimr comprises: two-circuit preselector, one radio |
: - .I * ' ' . ) - 1
o _S-E-C-R-E-@' _— .
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frequency amplification stage, first converter with separate local

* oscillator, one amplification stage of the firet IF with & two-

. local oscillator, three amplification stages of the second IF with L

Déclassified in Part - Sanifized Copy Approved for Release 2013/02/20 : CIA-RDPBOT00246A069000070001-8

sectlon bandpass £ilter, second frequency converter with a separate

two high-discrimination filters » Getector, three audio-frequency
amplification eteges with variable bandpasses, third local

‘oscillator, high-performance automatic sensitivity control:{ASC)
with two tubes, two-way pulse interference limiter of the audio.

' _-frequency. channel, crystal calibrator, and & neon ty;pe plate-volte.ge
;- regulator 9t the aecond. local oscillator.

. The block diagrem of the receiver ‘is shown on figure 10.
Note: 1. During operation on the first subrange the receiver

.. performs only one frequency conversion, thus the firat ]I‘ amplifier- .o
S 'becomes an amplifier for the radio frequency. ) PRI '

Crystal rrequency-stabﬂization of the first local oseﬂ.‘l.ator b

e

B. 'I‘echnica.l Data for Receiver '

t,

The receiver operates in a continuous frequency ra.ngefrom ’

1 5 to 25.5 Me (200-11.75 M).

' The whole frequency range of the receiver is divid.ed into

L 12 subra.nges as follo'-m' o

1

Su'brange I 1.5°3 5Mc : Subrenge V11 i13.‘5-

_ 15.5 Mc
" - IT 3.5«5.5 oo " VIII 15.5-17.5 " -
Co JAIT 5.5-T.5°" " IXe17.5-19.5
" IV 7 5"9.5 " T " ' x 1905"2105 "
"L, V! 9.5:11.50" o xx 21.5-23.5 "
5 5 ‘!i

" VI?:11.5-13.5 " " R s : 23.5-2 ‘

Change from one- subrange to another 1s done with the aid of a .

. drun-type switch. The frequency overlap on each end of subrange is

not less than 25 ke, except for the subrange II where the overlap
is effected by the a.d,‘)acent subraages.

Input of the Receiver. ' The input circult of the receiver :ls

© " designed to operate witih four types of antennas: L

_ a) balanced antennas terminating with a feedsr line ha.ving. '
characteristic impedance in a range of 60-400 ohms (ar any balanced
antennas having impedanee equivalent of indicated rs.nge) :

o e (. st
L

'b) Asymmetrical antennas terminating with a Peeder line

" having characteristic impedance in a range of 60-400 olms (or a.ny
. ‘asym%):trical antenna.a hav:l.ng mpeda.nce equiva.lent of indicated

8-E-C-R-E-T - i
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c) "Slanting beam” antenna having capacitance in a range. -

of 100-300 fPF and resiatance of the order of 100 ohms. 50X1 HLMM
d) Pole .antenna.s with capacitence of 50 PPF end greater.
4 : ‘ .
P . For operation with other antennas having impedance different
_ _ from indicated in paragraphs a,b,c, and d; a proviaion 13 made for

matchipg the :anut clircuit of the receiver.

L To dec;rease the mismatch of the receiver input while operating
.- with balancéd antennas having equivalent resistance of 200 ohms ,
-a.ntenna. balancing transformer 118 used. .

Ou‘bput of the Receiver. 'The receiver comprises: -

&) outlet for one low-resistance telephone headgear type
 TA-4 (provision is made for two low-resistance telephones); rated
. voltage of a single te;ephone headgear is 1.5 v.

_ . b) outlet for operation with & 600-okm tra.nsmission line; the
- power in such 1ine not less than 0.5 w,

- ¢) do outlet of automstic sensitivity control {ASC). intended
. for combined operation of the receiver with diversity antennas. Tke
" ASC outlet can also be used for half-duplex' operation of the receiver,

~ d) outlet of second IF from the Buffer stage of the ASC;
, . voltage at the IF output is not less than 0.1l v for a capacitive
' " load of 50 }I}JF if the voltege at the input is grea.ter than 3'p.v.

The half-duplex system outlet to the transmitter control desk
or the radio-operator post (FRO) is located on the socket "vykhod"
("output”) mounted on the back wall of the housing.

Sengitivity of the Receiver. Sensitivity of the receiver
operating in telegraph mode for signal-to-noises ratio of 3 to 1,
for IF bandpass of 3 Kc and for asudio-frequency bandpass of 2.5 Ko
is not less than 1.5 ),w relative to the antenna equiv&lent of 100 chms.

Sensitivity of the receiver operating in telephone mode
‘under the above mentioned conditions and for frequency modilstion of
v 1,000 cps and for percentage modulstion of 30% is not less than 4 JVe
Exception being the second subrange in the region of L-4 Mc where
. under the same conditions the telegraph reception sensitivity is not
O N less than 2 uv a.nd the telephone reception sensitivity is not 1ess than
e . - 6.5 }.w. ‘ O
Selectivi‘by of thé Receiver. TFor the second IF the receiver
has four sglective bandpasses with nominal velues of "12", "6", "3"
j and "1" Ke. Actual values for the mentioned bandpasses are as
{ =~ ' <follows: for the bandpass "12" the actual value is not less than
' 11Ke. for attenuation factor of 2 and not greater than 30 Ke for
attenuat:lon fa.ctor of 1 »000; for the bandpess 6" the actual v&1u3e is

J\-

) \ i L 8~E-C=R-E~T o
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+ . with nominel velues of "5", "2,5" and "0.3" Ke. When the receiver .
 ; operates on/a 600-olm line, then the "5" Kc bendpess is limited by

-, -frequencies not greater than 200 cps and not less than 4,000 cps

7 for attenuation factor of 2 and not greater than 6,500 eps for

not less than 5 Ke for attenustion factor of 2 and not greater . 50X1HUM
- then 20 Ke for attemuation factor of 1,000; for the bandpass "3" . S

| - than 6.5 Ke for attenuation factor of 1,000,

.~ of pot greater than 200 ¢ps and not less than 2,000ccps for o e
., attenuation factor of 2 and not greater than 4,000 cps for attenuation Shpglte

: : factor of 10; the "0.3" bandpass is & sound-frequency filter with . =~ AUED

%" - middie frequency of ‘900-1,T00 cps and a bandpass of 200-350 c¢ps for DR R
. attenuation factor of 2 and not greater than 800 cps for attenuation - ' . "
 factor of 10.. . oo EPEEIY R

" 'NO FOREIGN DISSEM

the actudl value is not less than 2.4 Ke for attenuation factor of
2 and not greater than 12 -Kc for attenuation factor of 1,000; for . .
the bandpass' "1" the actusl velue is 0.7-1.5 Kc and not greater '

At audlo frequency the receiver has three selective ‘bandpasses.

attenuation factor of'10; the "2.5" bandpass is limited by frequencies -

*~

Nonuniformity frequency-response factor of the "receiver‘ when .

. operating on 600-ohm 1ine at percentage modulation of 304 in the range

of 200-4,000 cps 1is not greater than 2 (for IF bandpass of "12" Ke

o . and for audio-frequency bandpass "5" Ke), ' : S

' Declassified in Part - Sanitized Copy Approved for Release 2013/02/20

_ than 7,000 times.

" Sensitivity attenuation for image channels of'tﬁe.firét and

o second conversion is not- less than 3,000 times.

Sensitivity attenuation for the first and second IF 18 not less :

+

e [
)

Automatic Sensitivity Comtrol. When the ASC is in operation -
during either telephone or telegraph reception, the output voltage
may increase by a factor not greater than 2 even if the input
voltage increases by a factor of 1,000, .

Amplitude Characteristic. The emplitude characteristic of the
receiver when operating on 600-ohm 1line is practically linear up to
L v vhen operating with a single headgear. . .

Nonlinear Distorticns. Non-linear distorsion factor of the

. veceiver vhen operating, with 600-ohm line at a maximm power of 0.5 v

in telephone mode, at mbdl.xla.tion frequency of 1,000 c¢ps and at’ percen‘bage:.
modulation of 30%, or under similar conditions of operation with :

' the telephone headgear, does not exceed 8%.. o

- AC Bacligréund Noises. The ac background noises at -the rec'-:ei_ver'

. output do not exceed 0,i%. of the nominal output voltage.-

Leakage 'ofl't.hc Loca.l Oscilletor .Voltage into the Antenna Circuit.
Leakage of the first, second and third local oseillator voltages and

' their harmonics, &8s measured at the receiver output loaded on antenns
" equivalent of 100 obmg, does nit exceed 10 uv (10 fixed points ar«i

N T S~E-C-R-E-T . ' .0
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. . . . 50X1-HUM
Internal Combined Nolses. Certain points of the receiver range

- are tested for the combined internal noises caused by the beats of ,

harmonics /1, 2 and 3 of the local oscillators (see the receiver .
pamphlet). = . . ‘]

Their level does not exceed the level of telegraph sensitivity.

- (Presence of 2 points with a level up to 30 uv, 3 points with-

intensity up t0 20 jiv-and 5 points with inténsity up to 5 uv are AR
permissibld. ) : g

Frequency Temperature Coefficient. Frequency departure

. temperature coefficient of the receiver :Ln_ghe interval of temperature

from 45 C to 450 C does not exceed 20 X 10™° on the I and II subranges,
and 10 X 10-6 on all other subranges. . .

Frequency Stabili Y« Departure of the first, second and third
local-oscillator frequéncy at plate voltage fluctuation from +5% to -204
and at filament voltege fluctuation from +5% to -10% does not exceed
1,000 cps. ' '

Total frequency departure of the first, second and third loecal
oscillators due to internal heating during 2 hours of operation

. (beginning 30 minutes after switching on) does not exceed 1,000 cps

and remains for the following 2 hours within the limits of +300 cps

"if the amblent temperature » hunidity and power supply voltage remain

.« constant.

-

Jaming Band Width Due to High-intensity Interference EMF in the

_ Receiving Antemna.  Jamning bend width due 16 RMF of 30 ¥ in the

entennsa in not greater than 210% for I, II and III subranges, and not
greater than +8% for ell other subranges.

Jaming band width due to EMF of 3 v in the entehna is not

greater than 45% for.I, II and IIT subrenges , and not greater than
1% on all other subranges.

"Hissing" type Noises. Throughout the whole frequency range of
the receiver, except for frequencies within the Jarming band as :
indicatéd in the Technical Specification, no "hissing" or "eracking”
noises will be observed if the voltage supplied to receiver input

is equal to 30 v while operating on frequencies 3,5,10,15,21 and 22 Me.
. [ 83

The Dial. Calibration of the receiver is done directly on the
als The receiver has a coarse-tuning and a fine-tuning dial;-
- e -‘ . ' . v

L

Oon the coarse-tuning dial the gradustion marks are placed-every
0.1 Mc and numbers are Placed every 0.5 Mc. o :

The fine-tuning dlal is optical; here every 100-ke section of the

_coarse dial 18 subdivided into 50 sectione, i.e., into 2 Ke, S

. e .5 . ‘ -
§-E~C-R-E~T " -

2
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. : | Numbere on the fine-tuning dial are placed eve;',y"lo Kee . The = . USRI ! ;'
- g+ fine-tuning dial serves as an electric vernier to the coarse: - ‘5OX1-H‘UI_VI‘ o

.‘.» The subrange indicator is combined with the coarse-tuning SRR

e Accuracy of Calibration. Possible total error of claibration = - a7 .
., - and setting of the receiver frequency (when using the optieal ddal) i "I, i 8
.. - for the temperature interval from 45 C to +50 C and £or power R S
"+ supply volfage fluctuation within $30% does not exceed 2 Ke et eay . . ., !
“* .point of the remge (after prelimindry correction with acrystal ... Lo T

./ -calibrator which forms part of the receiver and with power suppiy . L 1
. from e stabilized rectif:l_.e;j)-a ‘ BT S SR o
ﬁequency-sett:lng error'of the coarse-tuning diél'_doeé"nbt' T

1 exceed 25-35 Keo - 0 . . VS A A
+i,~ 7 Dial Scale Correc‘{iom To reduce the possible-calibration ., -n.i¥ i b
" "ervor due to the action of various destabilizing factors (sudden . .. b
L+, . change in temperature, humidity, change of tubes, etc.) the E _ T
... recelver 1s provided with a correction system and a special crystal . = . . A
i calibrator having 500-Kc fundamental frequency. - S T
The error of the crystal calibrator doés not exceed 15 X 10-63.' ) N 1

- Calibration correction is carried out with the aid of a SRR
- trimuing capacitor located in the circuit of the second local L

© " oscillator--"electrical corrector" and with'the aid of a movable - * . e
“7 hairline frame of the optical dial--"the mechanical corrector". . . ¢ o

4

Control Elements of the Receiver. The control ;féments‘.of_ the . IR

7. ‘receiver ares . ;
4777 1. Main tuning knob with two reduction ratios of 1 i 5 end -
REA: Lt 5. . A IS, o -
0% % 2, Subrange selector switch. - '“ AR i

hrog, Eigh-fz"equenc_:y'.gain control kmob. -
. ¥ !

4, Audio—fretfuencjr gain control lmo‘ﬁ, r-zi | : :f_-‘ o

# 7 - 5. IF vand-sslector switch with four positicms: 1, 3, & - B
voand 12 Keo' w5 0 e R

]
. 6. Frequency-control kmob of the third local' oscillator . . o |
with & vernlery. . i . P B 1
- -...7. Audio~fre§uency ‘band-selector switch wiiil‘llﬁh?éé".m;‘éi:tiods: o A :

007 063,245, and 5'Kee .. e e ST :

.15 "8, Tube’ qurrent and supply voltage control»-.'gvr_i-l-._ch_": ST 6'22' T
S : '; ‘.:‘.Er:'_‘"_':_?:l .7;“". K .‘l': );._- . B8=E««ReE-T “ ,;1] .:"c\',.’f‘v' ) L - . ’ o [
e AT e A A NP SR
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! o .12, Time-consféﬁt _ASC selector Bwitch-for'-B p&si‘hioné ' . .
T (the fourth position - "off"): 0.05, 0.1 and Aiseci vl LD
| N B '?".'.:';‘ 13. Al}tenna. switch. for 3 positions - ,, r . b -

;_ L b, Pcwar.supp]y/‘toggle switch | SRRy

e "¥:15. Third local oseillstor toggle switch . ¢ L

40 16, Crystel calfbrator togele switch EE e

: . ,1:{._ .Noise'limi'l‘:er /toggle' switch |

! ' 18. Half-duplex 'éoggie gwitch

— m ey AR A L —E A

-l e Ay Lm0
. .

-
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e 10. Mechanical corrector of the dfal with the stop: -

' of the second local oscillator.

|
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9. Fine tuning of input circuit B N

V-
i
w

. 1l. Blectrical corrector of the dial

. .7 “'Recelver Tubes, The receiver has in all 18 ‘tubes aa follows: -

2 tubes -- 6ZhY4 :
10 - " -« 6RZ - '
. 2 L - 6AT ) *

1 " . 6p6S-

3 " -- 6Kknés

Type S5G3S neon stabilizer is used to stabilize screen voltage |

Power Supply System-of the Receiver. Generally power supply of

«. . the recelver is obtained from either a 127 or 220 v {50 cps) ac :
- . power line. A rectifier with ferroresonant stebilization of plate "
"7 and fllement volteges is included with the receiver. Such & rectifier ‘e

. is designed to draw power from either 127 or 220 v ac power line. S

The receiver ha:s'ﬁmoviaion for disconnecting the ferrorescnant

. stabilization with the aild of a special socket; in such case the

output voltage is maintained at those of the power line.

Ay

. ; | _

To ensure & complete power supply of the receiver from the
résarvereumergency power supply wnits (plete and filament storage
batteries) a special cable is included with the power supply’
equipment, = - . - .o : )

e
yeor

Plate Voltege Fluctuation. Plate voltage fluctustion aoes not

“ exceed 0.1%, -

" Power Date of the Receiver. Rated plate voltage 1s 160 v. .

Rated filement voltage is 12, 6 v. o S o
L s UL S o SeBeCeReEST C R

. P LT L]
it Soe e, . .

LR D
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: g At the rated voltages. the current consumption does not exceed  50X1-HUM
100 miliamp for the plate and 5 a for the filament. -

The pbwer consumption of the receiver vhen supplied through a ' , .
stabllized recbifier is 180 volt-amp. s N

Overall Dimensions and Weight of the Receiver. The.overall .
dimensions of the receiver with 1id closed and including the projecting
parts ave: ,width --650 mm, height -~450 mm, depth «-460 mm; the -
overall dimensions of the receiver with shock absorbers are:

650 X 520 X 530 mm. .

* Weight of the receiver 4in operating condition (with tubes a.nd.

- ‘shoek abaorbera) is 90 kg. ~ e , L : -
[] . e - - .o B L T .'. ’ 2

L II. Material Section .. |

N / _ : . - o,
% : . "I. General Information - Ty

— - ww

The radio receiver is packed in two boxes.
. The dimensions of box No 1 are 1,100 X 750 mm (see fig. 61).
© - This box holds: 1) receiver with housing and shock absorbers 2) .
T Ttexs obliterated] - o '

~ The dimencions of box No 2 are: 1050 X 700 mm and it holds:
1) rectifier _ - .

2} box with combat outfit =
" 3) box with spare parts o

- M e rew A

2, General Description of the Design-of the Receiver PR

The receiver consists of two units placed one above the other
and enclosed in & common metal housing. (see fig, 1)

_ The lower section «i.-the section comprising the radio-frequency and T )

. first intermediate frequency (see Fig. 2) ~ is mounted on a rigld cast '

© 8ilumin (silicon-alwmimum alloy) plete. On the right is the drum-type ' :
band switch, the segments of which contain stages of the radio- S N
frequency and first-local-oscillator circuits., - o ;

In the center of the plate there are three tubes: the radio- T

. - frequency amplifier tube, the first mixer-tube and the first local ° |,
" oseillator tube, The bottom of the plate is dividéd into segments ,

containing the system of contacts, the wiring end components of the

various sta.ges (See F:I.g 3) Underneath, the segments are closed by the
'bc'btomo : Teoas ’ i . '
S _ | e .8
P RN 8~E-C=R=E~T S )

.
B R
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: + Fig, Canerel View of the Receiver
Pue. 1. O6umi sna apHeMitiga
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YU ET . 7 Mo the left of the tubes is a bank of gang capacitors consisting DA
. .- of four-gang and three-gang veriable capacitors (See Fig 2.). 50X1-HUM :
2.7 7. Both gang capacitors are mounted in cast S4lumin boxes. The geangs . '
et LT are rigid¥y attached to one another, but electrically insulated from. -7 . .
UT et Y each other and from the plate. The shafts of the capacitor gangs are - .07
O @7 connected by a-playfree pair of cylindrical gears (1 : 1 ratso). . RIS

20 e v In the centér 6f the plate 1s the vernier, which has two ratio, . P
:‘f:;,._'." PIa0+ 135 and 1:%. Playfree gears are used in the vemigr to avoid the . @ " o
o efleoo0 [ possibllity of slack. A flexible coupling comnects the vernier with Lo e
RS -'-1‘L ., - the Phaft axis of the lower capacitor bank. “ L
T In back, on the shaft of the upper gang capacitor, there is's . ! v
C ., - specially mounted glass disk on which a microphotoscale with two rows .
7rh it of mumber is inscribeds Ome row of mumbers represents the optical

47.4:7 scale for the second subband; the other row of nurbers, displeced 50 S
- .. .- kilocycles from the upper one » 1s the optical scale for the remaining - S

~

e The objective lens projects (twelvefold magnification) the dial
1.+ onto & ground glass on thé front panel. . : N _
MR : e The trimers and colls of the first intermediate-frequency cireuits
R PTIER (See £ig 4.) are in the upper part of the gang.capacitor boxes. “: -

B R I R A ' - o ? ' |
e ti=.:' 7 To the left (near the front panel) is the toggle switch marked
l-.l .-.‘.:'. “:(‘.._;". llm-dllpj-exl.l . ) . . . .
! ©." | Om the left wall of the box are two compartments, the first (from ... -. .

L " thefront panel) containing ‘the crystal calibrator and_intermediate- P
uieny - frequency stage,and the second the first mixer and second local T

,
el o oseillators '
A OUE

i To the left and In back are two tube adaptors, each with 10 < i :
n':t_‘ ; ' 3 contactﬂl . * . o S

»

: The housing contains four tube edaptors with receptacles which
+ . we 7 connect the lower section to the upper. When the radio-frequency Tl
“.ety:  séction is Installed in the housing, the knife contacts £it into the . . /-1
.. v corresponding soclkets of the adaptors on the back wall of the housing *
Mottt L (See Fig 5; adaptors 1 and 2), Underneath the plate {shelf) there R
.-", - - are four rollers which roll along sngle-iron. guides when the section iz .5~

drewn out of the housing. o
O ' The front panel of ‘the radio-frequeﬁcy,eectiqn‘ is attached to the’ o
" .. plate by means of screws. At the center of the front panel is the _ .
| :,- coarse tuning dial, and undér it the ground glass of the optical dlal, :
s: w7 fremed in plastic (See Fig 1.). : RN . - ;
o Under the coarse tuning dial are the main ‘control knovs: +to the .

" . left the double tuning knob, o the right the lmob of the subband switch -
- 8t the center the antenna selector switch, and under 4t "Antenna Tuning"’ ° -
L e 3l TEe U BeEeGeReEeT S R 2 ‘
-~ e . L .,‘:.f e i ¥ T \A_:," ". <L e !
. . . ' T W Y “'_ ::'-':-,‘_.,,."_. ::', o B A Nl e T . . N . . !
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| ::_.‘ - On the lef‘t siae of the panel, looking from the top down, are. the
L o electrical dial corrector, the crystal cali‘bra‘tor toggle switch, and-
B 'bhe radio-frequency ga.in control knob, '

-.‘

4 -‘
S
.
i
b
l"‘ :
|
vt B r
SR ‘)
- L "
T, : A
¥ ot
A .- -
.. - . "
e
, d
_Iu-z ‘ .
- <
n
v N
'. N -"'
f
B
-
. R
) ‘
' ) .
'y i
[T
1

] . . omt
".top) and

".intermedia

1 R: .

N EAl

B .'5.

_] .,
o

= .
S——

Y

L

NO FOREIGN DISSEM

~

20X1-HUM

right sida of the panel are the two a.n'benna. plugs (at the

'below) the . receptac:l.e with four telephone pluga. C

FRN _-;L; " Botween the two' gh
iﬂ}a.g.' e tuhe 0@ the first Bt

N
>

Ut The upper section, the output section, is a.tta.ched to.a sheet
e steel chassip with two horizontal panels (See Fig 6.), one for the’
v higheselect

ty £ilters and one for the components of the second

e

ta
. -'.,{

L)
L
- v

T f
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frequency and output stages (inm:. front).

. ' On’ the.panel with the high-selectivity filters there’ are two _ Cia

", groups of sealed cans, four cans in each group, containing the fil'ber ke

.. . circuits {See Fig 6, Nos. 1 and 2), a.nd. behind them' the’ trinnners (No 3) e
- ..for tuning 'the f:llter circuits. ;

ps of high-selectivity filter circuits 1s the Siae e
or “the second :Ln‘temedia'be frequency (tu'be I N X
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A selector switch is located below the panel (see Fig. 7). It 50X1-HUM
has eight poles and.four directions (pos. 4), and makes it possible - -
to change frequency bands. ‘ -

Two barks of contacts are located on the left, beneath the
. (:: . panel (pos. 5 and 6). They accommodate ten contact biades which
cloge their respective contacts when the unit is inserted in the

housing. (See Fig. 5, pos. 3 and 4).

On the gecond IF pénel of the output systems, located inm front
of the sharp-selection filter panel, the following tubes and circuits
are located, (see Fig. ?): :

Second IF, second and thiird stage amplifier tubes (tubes No. 8
' and 9), and their respective circuits (pos. 7 and 8); tube (No. 13)
- '« and eircult of the automatic sensitivity regulator (pos. 9}; the
+ " automatic sensitivity control detector tube (tube No. 17); third lo-
oo ' cal oscillator tube (No./14) and its circuit (pos. 10); third de-
tector tube (No. 15); nolse-rejection tube (No. 16); three audio- Co
frequency amplifier tubes (Nos. 10, 11 and 12); audio-frequency filter
~ {pos. 11); and output transformer (pos. 12). The ‘power-supply filters
' ?pes. lS; and a neon-type plate voltage stabilizer (Fo. 19) of the
second local oscillator receiver circuit, are located on the left side
" of the panel. ‘

s e e ——

.

All circuits are hermetically sealed.

The bulk of the éssembly‘is mounted on & distributing fréme,

. most of the elements being first mounted on individual mounting
frames. '

The front panel is attached to the chassis in front of the out-
put systems assembly. All the control devices are concentrated here.

Reading from ieft to right and from top to bottom, they.include the
following (See figure'l)i _ )

Two power supply terminalsy a double toggle switch for cutting
in the power supply; a safety fuse; an audio-frequency band selector
handle (for 5, 2.5, and 0.3 ke.); a "telephone-telegraph" toggle
selector switch; a device for controlling plate current and voltage;

. the IF band selector handle (for 12, 6, 3 and 1 ke.); & nolse-re-
Jection switch; a continuoug-wave tone-control knob (with vernier de=-
vice); a current ang voltgge'selector handle; the automatic sensi- .
tivity regulator control handle; the IF output plug; and the auto-
(:) matic sensitivity regulator plug.

8peclal handles are provided at the left and the right of the

front panel to facilitate its removal from the output syetem hous=-

‘ing. 8imilar handles are provided on the front pane) of the RF ag-
sembly. oo ' . ) :

%

18 . -
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A five-terminal power-supply plug is installed in the housing.
along the left wall (see Fig. 5). Along the rear inside wall, ©0X1-HUM
are four contact panels, with plugs (pos. 1, 2, 3, 4) connecting the
upper snd lower assemblies, a&s well as a five-terminal plug (pos. 5)
which duplicdtes the receiver's output channel to the line and the
automatic senslitivity control. To the same wall 1s also connected a
wire from the half-duplex. The power supply plug is connected to the
banks of contact clips. -

/ 3. DESCRIPTION OF THE RECTIFIER DESIGN

The rectifier, provided with a ferro-resonance voltage stabilizer,
is mounted on a steel chassis. (sce Fig. 8). Located at the top of
this chassis are two filter sections, as part of the voltage supply
cireuit (pos. 3 - 10 and 4 - 11); tube 5 TshS (pos. 6); a plate filter
choke (pos. 2); a ferro-transformer (pos. 1), and the plate filter

* capacitors (pos. 8 and 9),.

/

19 .
-E-C-R-E-’l‘



Declassified in Part - VSanitized Copy Approved for Release 2013/02/20 : CIA-RDP80T00246A062000070001-8
. ; S-E-C-R=E-T J
NO FOREIGN DISSEM

L]

i

¥

f g

v

!

1

1

'

1

.
‘ :
L

L .
. -
o T |
. ",’;". o
3 !
l.l' Lo L} ‘1‘

* . 20 ;

. S-E-C-R-E-T i

NO FOREIGN DISSEM

‘," ‘.".-"- . r ) B L B k
_!DecIansified in Part - Sanitized Copy Approved for Release 2013/02/20 : CIA-RDP80T00246A069000070001-8



o

KO FOREIGN DISSEM

[
L]

PR

_ Declassified in Part - Sanitizec_l Copy Ap_p_roved for Release 2013/02/20 : C'IA-RDP80T00246A069000070001-8

b T

)

(-2

ce & v mp e

i

4

sy
'.l

P e e R
e L.

_BOX1-HUM . - .

MO
AONILFS
A T

4

-.llm l&\¢

SINONSFTI3L _
BONYLISITIY
moe

=l

-9343g

<

/\

A

A .

-0 ITID50)]

>oLr
Y ey

DIIML

A Yoy u.ﬁ..bm\
L5854

- FFE Y g 27N
ISy

i

®)

YN 01 TN

IS wrgyl Qony 2190

olany any

©

R

20
31304

¢y

..nsqshvh@

Jownoo3s

oL

Wy

Hor)

g g | -
FAm ]
-24OHE] |

3N

Schematic Dis

Fig, 10.

-___.of ‘R=H70 Receiver, .

N

| >

)
o

A

G
¢ LAY
oo«.m.»

R
.vouw&.

¥

oY A0 .
_ e ——— e ul e S ...u.,l.“...l.‘ ———
- - R
¥ o

SeEB-C-R=E-T

art - Sanitized Copy Approved for Release 2013/02/20 : CIA-RDP80T00246A069000070001-8

| Declassified in P




. Declassified in Part - Sanitized Copy Approved for Iieliease 2013/02/20 : CIA-RDP80T00246A069000070001-8
. W TR WL " ' .

L B

. switch panel is installed (pos. 16), while along the rear wall of
' the chassis there is ‘&' three-clemp contact plate for connecting the
- plate and fi}ament voltage of the rectifier (post. 18). - -

' " . KO FOREICN DISSEM

*

In the center of the chassis, a speclal voltage stabilizer

~ On the front penel, from the left.to the right, are.16¢éted'(s§§.y
.- figure 9)ta connector for closing the circuit, a circuit voltage = =~ |
selector knob, a toggle switch, two fuses for power supply ‘line, and

a8 Tive-contact connector for the main power supply of the receiver.

A signal-ligqx with a demountable cap 1s locasted in the middle of
the panel. v

L The rectifier chasbis -- complete with its shock-abgorbers. ~« is
*, inserted in a steel housing end fixed in place by means of screws in- L
| . serted from the front. Size of the rectifier -- not countingsthe- .
.7 shock absorbers =- is as follows: width: L95 mm,; height: 265 mm.;. .
.. Gepth: 340 mm. Including the shock absorbers, the above dimensions - :
- become, . respectively, 493 x 330 x 340 mm. : ;e
. . . ;

-

ro R

- 'The welght of tﬁg rectifier is not more than 30 kilograms.

;III; THE ELECTRICAL LAY-OUT OF THE RECEIVER
ki AND FRINCIPLE OF ITS OPERATION

' The receiver 1s a superheterodyne with ., double frequency cone

.["version in all sub-ranges except the first (see Fig. 10). The first
IF is varisble, ranging from 1.5 to 3.5 me. :

. There is only a single frequency conversion in the first sub- °

- stage because, in this case, the range of the first IF isealeo the
range’ of the reception frequency.

-----

The entire frequency renge of the receiver -- from 1.5 to

"25.5 Mc. ~-.1s divided ‘into 12 partial sub-ranges.

One feature of the R-670 receiver is the use of quartz frequency

* stabilization in the first local oscillator which provides for a )
- smooth, uninterrupted coverage of frequency ranges and insures a high

degree of frequency stability and considerable accuracy in calibra-
tion, since the highest~freduency local oscillators --.in this case =-
are quartz-stabilizied.. j . .
. I .
The gist of the'supéfheferodyne method of radio reception with
quartz frequency stabiliqugdn of the first local'oacillatét; con-

- sists of the following: ;"'

-The‘entire.iénge'ofﬁréceivable'frequencies is broken 'down in

. such a way that an 1dent1calﬂﬁﬁmber of .cycles is covered in each sub- |
- range.; (In the present case; -this number is 2,0QOfkc§).?'jB :

1
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are subdivided -- an identical number of kilocycles is wovered,50X1-HUM
- follows that the change of the first IF in all sub-ranges will also be
the same. 1In selecting the quartz-stabilized frequencies of the first -
local oscilYator in such & way that the frequency in one sub-range dif-
<:> . Ters from the frequency in another sub-stage by the exact value of the
frequency coverage (in this cese, 2,000 kc.), we shall obtain limits
of change in the first IF -- in all sub-ranges -- which will be iden-
tical not only in terms of coversge, but in absolute values as well.
. Thus the amplifier of the firgt IF becomes a wide-range amplifier
(with -~ in our ‘case == limits of frequency variation .  from 1,500 ke.
" to 3,500 kc.) . ' -

The second local oscillator of the receiver is calculated for
such & range as to make the difference between the frequency of the
2id local oscillator end the first IF, constant after the second IF
conversion. (In our case, the value of this constant would be 215 ke.)

I L]

! Since in all the sub-ranges -- because of the manner in which thev
l

|

:

|

The rest of the éupérhetérodyne recelver circuit follows the
‘usual pattern. o

Il

1. INPUT STAGE

| The inpu£ circult of the receiver is a two-circuit selector,
connected to the grid of the first tube. The receiver input is cal-
gulated for four types of antennas:

a) symmetricel -- with a wave resistance * from 60 to 40O ohms;

b) asymmetrical -- with wave resistance .

. from 60 to 40O ohms;

o " ¢) the "inclined beam" type, with an equivalenceléf 100 to 300
- uuf and 100 ohms, active;

T

d) rod antennas -~ with an equivalence of 50 uuf or more.

The switching over from one type of antenns to another is ac-
complished by means of & selector switeh (pos. 28). In work with
symnetrical or asymmetrical types of antennas, the coupling between
the antenna and the receiver circuit is of the inductive type, while
with the pole-type or open antennas it is of the capacitive type.

! The first selector circuit features limited frequency trim which
- 1is carried out by means of trimmer (pos. 31). This insures matching
(:> * the input of the receiver in shifting from one type of antenna %o
' another. P ‘

i

»  To protect input circuits against excessive voltage of high4l
frequency signals (in cases of proximity to & powerful transmitter),
/ - .& gas-type surge-voltggg;gggpressor is-connected in parallel with the

-
w

o . 23
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first circuit (pos. 20). As voltage in the c¢ircuit approaches the 50X1-HUIVI
threghold of ignition of this gas-Tilled safety device, i.e. 60 to

80 volts, a glowing discharge takes place in the tube , the conduc-

tivity of the Aischarge medium causes the excess voltage to bypass

the circuit,/and thus eliminates the possibility of further voltage

increase in the gubsequent links of the circuit.

/
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At the input of the receiver there is an anti-radar filter, con~

- slsting of two choke coile (pos. 26 and 27).- S - ;5DXJTHL”W'

The basic elements of each preselector circuit sre: 'an induction - LIt
coil, & variable capacitor, and a gang capacitor (except in the case - ',j o
of the first stage, where the necessary coverage is provided by the . . AR
- main variable cap&citor) " In the primary circuits, the gang capecitora, ‘
. are connected between-terminals 3 and 2; 1in the secondary circuits : - ey
- the connections are made between terminals 5 and 6. Coupling between =~ - .0
. the preselectér circuits is inductive. For instance,: for the third - -/ :l:
sub=range, the main elements of the primary circuit are: the circuit .
 ecoll (pos. Ul), the. variable cepacitor (pose 1&5), and the gang ce-. T
. pacitor (pos. hSL '._f : ) R R
J The antenna coupling coil (inserted in the circuit between ter- L
. minals 1 and 2) -- which also connects with the secondaxy'selector SR

" circult -~ is pOsitioned together with the circuit coll, R S S

S PR N

Additional elements are: a trimmer (pos. ha), and a supplementary S A

"icepacitor (pos.. k) which 1s connected in parellel with the veriable. 5,'
capac¢itor. R

The main elements of the secondary circuit are: & clrcuit coil
{pos. 96), {vhich is positioned with the coupling coil of the primary
coil of the selector, connected between terminals 1 and 4), variable

- capacitor (pos. 146), and & -gang capacitor (pos. 98).

_ Additional elements are: a trimme (pos. 97), and an additional .
' cepacitor (poe. 99) connected in parallel with the variable capacitor. .

A simplified diagram of the input circuits of the receiver (1. e, .

those of the preselector), while operating with symmetrical antennas, . ,-.'*5}

is shown in Fig. 11. The same circuits, with assymmetricel antennas,
are shown in- Fig. 12, end while working with open or pole antennag «-
in Figa 13 - . .
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As can be seen from the schematic diagram, all circuits of the
various frequency sub-ranges (circuit coils, .coupling coils, gadOX1-HUM
capacitors and parallel capacitances) are in the form of plug-in -
units. . , : .
/ ' o
(:) ) - The receiver also features a special enti-redar filter, which -
suppresses UHF and decimeter wave-bands. In case of radar inter-
ference, the anti-radar filter is connected to the input of the re-
celver. Fig. 15 shows the outside appearance of the anti-radar fil-
ter, vhile itg circuit diagram is shown on Fig. 1k.

Fig. 16 shows the coupling of the single~line feeder to the '
anti-radar filter end the manner in which the filter is comnected.

2. RADIO-~FREQUENCY AMPLIFIER

After pessing through the pre-selector, radio-frequency signals

are amplified in a singlg RF stage, using tube 6Zh4 (tube No. 1).
+ A simplified diagram of this stage is shown én Fig, 17 -
- The stage 1s designed on the transformer principle. In a number

" of sub-ranges {the 2nd, 3rd, 4th and 5th), an additional capacitive
coupling is used between the plate of the tube and the circuit, which

insures uniformity.of amplification in the stage, within the limits

of the given sub-range. -- '

o~ Basic elements of the amplifier circuits are the following: C
;" circuit coils (connected between terminals 4 and 6 in all the sube
ranges except the first, where this coil is connected between ter-
minals 4 and 5), anode coils (connected between terminals 1 and 2), a
. variable capacitor (217, connected between contacts 4 and 5), and gang .
capacitors (connected between contacts 5 and 6). For instance, for
the third sub-range such elements are: the plate and circuit coils as
shown at (167), the coupling capacitor (166), the gang capacitor (169),
and the additional elements, trimmer (pos. 168) and an extra capaci-
tor {pos. 170). ! '

In sub-ranges from Sth to 12th, an additional capacitance is
- added, 1n parallel with the trimmer;

The sub-range circuits are of the plugwin; interéhangeable type.
(see schematic diagram). f \ ' :

' 3. FIRST MIXER

<:) After passing through the amplifier, the radio frequency signals
. 80 to the grid of the first frequency mixer; a function performed by
_tube GAT (tube No. 2).. The eircuit of this First frequency mixer is
shown on Fig. 18.. The plate output of the first frequency mixer is
/ ,loaded on the circuit of the first ‘ntermediate frequency {by the
{ = method of auto-transformer,.coupling), ' .

- . — o t s s B .
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Voltage from the first local oscillator is supplied through the
200 wuf capacitor (225
mixey.. ‘

) to the heterodyne grid of the first frequency -

.. The pldte circuit of the first frecuency mixer works in & - .
.’ smoothly-changing frequency range of from 1.5 to 3.5 Mc. While worke - .

50X1-HUM

L]
LI .

ing in the first sub-range, the first frequency mixer is shifted to: -+ "
an amplifier mode (with the first local oscillator disconnected) y BO
- that tn this sub-renge on];[_ a single frequency-conversion takes place. .
~ Elements of the plate circult are: the coil (299), variable capaci-
. tor (302), end the trimmer.(300). . S e
- TR T
To the Grid of Mixer I . ' = g
- : it
& comwe
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4. FIRST LOCAL OSCTLLATOR A
o : . S0X1-HUM
"The first local oscillator of the receiver (tube No. 3, a 62Zhk), - '
operates in all sub-ranges, except the first, on crystal-- as shown
on Fig. 19 »~ without any tuning circuit. .

In the first sub-range, the tube of the first local oscillator
(Fo. 3) does not operate and its grid is grounded.

Iwo crystals are used in the second sub-stage; one -- for a
. frequency of 2.05 Mc (296), and the other ~-- for 1.95 Mc (297).
The two crystals operate consecutively: first on one sector of the -
2+05 Mc. scale, then on’the other sector of the 1.95 Mc scale. ’

The use of two crystals shifts the frequency of the first local
oscillator upward with respect to the first IF, by & value of 50 ke
(on the 3.5 to 4.0 Mc: sector), and shifts it dowmward by the same
amount in the sector - from 4.0 to 5.5 Mc. Thismakes it possible .
. Yo exclude in the receiver-  the effected sector of the sub-range; .. .o
such a sector would be present with the use of a single 2-Mc crystal.
.. (This is so because, In this case, the crystal frequency would coin-

cide with the first IF,which changes smoothly from 1.5 to 3.5 Me.)

The uge of two crystals mams it possidle to eliminate the
" effected sector and, at tht same time, providé arcoversge for the

gecond sub-range so that there should be no dead frequency interval
= in the reception. - o

The system of crystal selection in the second sub-range (see
schematic diagram of the receiver), which 1is coupled with the tuning
capacitor, is designed dn such & way as to provide e scale up to & Mec. ,
when operating with one crystal, and a scale starting with 4 Mc and
going upward wvhen operating with the other crystal - (at ‘each point
on the L Mc. level there is a frequency reserve of at least 20 kec.).

. On the coarse tuning dial and on the optical dial, there are ¢
marks to indicate the desd-frequency area in which the crystal '
switch-over takes place. This switch-over is accomplished by means
of two contacts installed at the open end of the varisble capacitor
assembly. This also..1s the point where the crystals of the second
sub-range ere located. The schematic diagram of the first heterodyne,
forworking in the second Fubrrange, is shown in Fig. 20. :

In the third sub-raﬁge, the frequency of the first local oscile - A
lator is 4 Mc , ‘in the IVth -~ 6 Mc., in thé Vth -- & Mc., 4in the

e T e

Fd

6th =- 10 Mc., in the VIIth -- 12 Mc., in the VIIIth =-- 14 Mc. ; -’

(7-Mc. crystal, with the juse of the second harmonic); in the IXth .-«
16 Me., (B-Mc. erystal, with the second harwonic); in the Xth -~ 18 Me.-

"
Lo
] - . . . ki - . . -
.l"‘ . R L ] .
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L., FIRST LOCAL OSCILLATOR L
oo ’ : S0X1-HUM
‘The first local oscillator of the receiver (tube No. 3, a 6zhk), '
operates in all sub-ranges, except the first, on crystal=-- as shown -
on Fig.-19 v~ without any tuning circuit.

In the first sub-range, the {tube of the first local oscillator : " —
(No. 3) does not operate and its grid is grounded. ' g

Two' crystals are used in the second sub-stage; one -« for a
 frequency of 2,05 Mc (296), and the other -- for 1.95 Mc (297).
The two crystals operate consecutively: first on one sector of the .
2+05 Mc. scale, then on’the other sector of the 1.95 Mc scale. .

The use of two crystals shifts the frequency of the first local

oscillator upward with respect to the first IF, by a value of 50 ke
(on the 3.5 to 4.0 Mc: sector), and shifts it downward, by the same B
emount in the sector = from 4.0 to 5.5 Mc. Thismakes it possible :
. to exclude in the recelver:  the effected sector of the sub-range; ..

such a sector would be present with the use of & slngle 2-Mc crystal.
. {This is so because, In this case, the crystal frequency would coin~ .o
cide with the first IF,vhich changes smoothly from 1.5 to 3.5 Mec.) . A

[
v -

The use of two crystals mdms it possible to eliminate the
effected sector and, at tht sane time, providé aicoversge for the
gecond sub-range so0 that there should be no dead frequency interval .
in the reception. ot

The system of crystal selection in the second sub-range (see
schematic diagram of the receiver), which is coupled with the tuning
capacitor, is designed 4n such a way as to provide e scale up to L Me. |
when operating with one crystal, and a scale starting with 4 Mc and
going upward wvhen operating with the other crystal - (at each point
on the 4 Mc. level there is a frequency reserve of at least 20 ke.).

On the coarse tuning dial and on the optical dial, there are
marks to indicate the dead-frequency area in which the crystal
gwitch-over takes place. This switcheover is accomplished by means
of two contacts installed at the open end of the variable capacitor
assembly. This also,- is the point where the crystals of the second
sub-range are located. The schematic diagram of the first heterodyne,
forworking in the second sub-range, is showna in Fig. 20.

In the third Bub-range, the frequency of the first local oscil- C N
lator is 4 Mc ,‘in the IVth «« 6 Mc., in the Vth == § Mc. in the
6th -- 10 Mc., in the VIIth -- 12 Mc., in the VIIIth -~ L , -~
(T-Mc. erystal, with the juse of the second harmonic); in the Ixth -
16 Me ., (B-Mc. crystal, with the second harmonic); in the Xth -- 18 Me.

32 . -
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(9-Mc. crystal, second harmonic), in the XIth -- 20:Me (10-Mc _z=- M
stal, second harmonic), and 'in the XITth -« the frequency of £n20X1-HU
first local oscillator”is 22 Mc. obtained with an ll-Mc. crystal as

& second harmoniec. o -

In this way, in any sub-range, the difference between the fre-
quency of the incoming signal, -- at any point -- and that of the first
local oscillator will be within the limits of from 1.5 to 3.5 Mc,.
ioeo the firﬂt H‘l -: . ’ ’ o

. / . . . -

In all, twelve crystals are used in this recelver. in the cir-

5. FIRST I.F. AMPLIFIER

The first IF of the receiver varies from 1.5 to 3.5 Mc. The
schematic dlagram of the amplifier ofithe first I.F. is shown on
Fig. 2L. The amplifier ¢f the first I.F. is of a single-stage
type, using tube 6K3 (tube No. k). A twin-circuit broad-band filter -
provides the plate load for the stage. The principal elements of the
filter are: two induction coils (325 and 333) and two variable ca-
pacitors (326 and 332). '

Internal and exte;nél'éapacitive coupling between the filter
circuits is effected -~ respectively -- by capacitors 330, 328 and
329. The system of coupling between the circuits of this stage is

'_so arranged that as the IF frequency increases, stage amplification T

declines, thus compensating for the increase of amplification in
other stages of the receiver.

* Three tuned circuits are also in operation -- together with
the circuit of the first converter -- in the first I.F. section of
the receiver. In the first sub-range, as already explained, the
emplifying stage of the first I.F. functions also as amplifier of

. the incoming-signal frequency.

Thus, in the first sub-range the incoming frequency is ampli=-

:fled 1n three stages. (tubes No. 1, 2, and 4), end the total number

-of eircuits tuned to the incoming frequency turns out to be six.

r

. ‘\6. SECOND MIXER.

The second frequency mixer utilizes tube 6A7-(tube No. 5). The

- signal voltage of the incoming signal is directed to the signal grid,

vhile the voltage of the second local oscillator is supplied +o the
heterodyne grid after passing through capicitor (343). A sharp .

" selection filter.constitutes the plate doad of the second frequenty

mixer. - This filter 1s tuned to the second I.F., i.e. to £ = 215 ke.

R '
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To reducc the range of tombmnation frequencies ariSing from th§OX1 HLHM
harmonic’ beats of the first and second local oscillators, a fi129%," -

consisting of a choke {336) and accapacitor (337), 18 1ncluded in"
. one of the circuits of the frequency mixer. f

'(f\,r - A shmplifled schematic dlagram of -the-second frequency mixer is -
e ;-shown on Fig. 22.. : : ,

- In the f rst sub-range the second frequency mixer bécomes:the_
© first mixer, 0 that the receiver -- 1in' this sub-range, works.with. :
' & single frequency,convereion.- - PERENER

7+ . SECOND LOCAL OSCILLATOR s

. The second local oscillator of the receiver (in the firet sub- :

- range 1t becomes the first local oscillator) covers a continuous
frequency range from 1. 7?5 Me. to 3.715 Mc (tube No. 6 of the 6K3
type). _

: In this way, the second I.F., which represents the frequency
'~ difference between that of the second local oscillator and the first
I F., is constant and equals 215 ke. '

The "local oscillator 13 assembled on the principle of a modified
S Hartly circuit. A simplified schematic diagram is shown on Fig. 23.°
.~ In the first sub-range, the temperature coefficient of the receiver is
. determined primarily by the stability of the second local oscillator .
. (in.this case, the first-using tube No. 6). The temperature fre-
-.quericy coefficient of the second local oscillator is no more than
- 20 10‘6, and good stabllity 1is achieved by:
a) having all elements of.the circuit with low temperature coef-
ficients, which are partly compensated for by a capacitor with an
adjustable temperature capacitance coefficient (357), connected in
parallel‘with the circuit;

-'b) by chosing*weak coupling between the circuit end the tube,n
C) oy proper, selection of the tube mode.,. :.‘l -

'.The voltage from the=aecondylocal oscillator, supplied to the second
frequency mixer,..r_*
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' S0X1-HUM
is drawn from the plate eircuit of the second local oscillator from

‘resistor (344) through the capacitor (343), .-

i .- To cprrect the calibration, a special trimming capacitor (358)
. 1s connected to the circuit, in parallel with the circuit of the !
l(:: ' second local oscillator. The shaft of this capacitor is extended to
, the front panel where accurate manual adjustment is thereby made possible.
[ To prevent voltage leakage from the local oscillator into the plate cir-
cuit,ng)sgzcial filter is installed in the local oﬁcillator circuit (347,
\ - and 340). .

No additional gang capacitors are used in the circuit of the seconi

! - local oscillator. Instead, within the circuit of the local osciliator,

' . the method used is that of the fixed rotation of the capacitor rotor with
.respect to the position of the rotors of the amplifier capacitors of the

. first I.F. - .

It was possible té use this method because the dial of the receiver
is linear and the second local oscillator has no sub-range frequency
selector. This makes for great precision in gang tuning and excludes
extraneous components from the local oscillator circuit.

T The variable capacitors -of the preselector, the amplifier of the in-
" coming signal frequency, as well as those of the first frequency converter,
first I.F. amplifier and the second local oscillator are Joined in a common
~ + assembly unit (seven variable capacitors in all), activated by & single - -
- ‘tuning handle of the receiver.

B. CORRECTING THE CALIBRATION

[ t
) . -

The first local oscillator of the recejver--in all sub-ranges except
the first--1s crystal-stabilized. Therefore, in correcting the graduation
of the receiver, it is possible to check the graduastions on all of the
sub-ranges. One should only remember that, for the second sub~range, -
the checkpoints of the scale.of the second sub-range are shifted 50 ke
as compared with the checkpoints of the scalegs of all other sub-ranges.
For correcting the graduation, the receiver is equipped with a speciai
crystal calidrator free of the tuning circuit {tube No 18, of the 6 K 3 .
type). From the crystal calibrator, the.voltage is applied to the grid

~ of the tube of the first amplifier of the first I.F., through the small
coupling capacitance formed between the lead going to the grid of tube
‘No 4 and the one going from the crystal calibrator and two turns of .
(:j . wire wound on 1t. - '

- . -
b . ’ " . .
T [N
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In this way, in correcting the graduation of any sub-range, we

*.'correct and’ check each time only the trequency of the second local o8-
cillator /. : - .

Such a Bystem of verirication is poseible only because the first’ local
oscillator ia crystal-stabilized end therefore requires no calibration. -

As, the crystal calibrator is turned on, voltage is removed from the -
" plate of ﬂﬁe first mixer eand the screen voltage of the amplifier of the
" first I.F. is reduced. .Reception of the incoming signal 1s thereby L
_greatly reduced, ' The/ toggle switch which controls the erystal calibrator
(311) 18 installed 1n the front panel of the receiver.
~The fundemental frequency of the crystal calibrator is.500 Ke. There-’
fore.the ‘checkpoint frequencies used for calibration are multiples of
500. _The schematic d}agram of the crystal calibrator is shown on Fig. ah..
) When the receiver is manufactured at the factory, correction of the
" 7‘ graduations of the scale is carried out, usually, at the extreme check- .’
' points of the scale. Under operating conditions, however,.it is regarded

advisable to carry out the correction by checking the middle checkpolnts, .
i.e. the second and the rourthi _ -

| : -
LY ' ° r

-

AR /. SeE~C=ReE-T
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"7.. 9 SECOND I.F. AMPLIFIER © " .- 50X1-HUM

" _ "The,Secdnd iﬁtefmediate_frerency of the receiver is 215 Ke. L
(:: 7. The amplifier of the second I.F. is of the three-stage type.

. The first stage (tube No 7 of the 6K3 type) uses a sharp selection - - -

. ...~ Tilter as plate load. :The second and third stages (tubes No 8 and 9 s

¢ 47 of the 6K§p£ype) use a resonance amplifier circuilt with a direct coupling. '
' o of. the system to-:the plate circuit. . R : -

~ . . »
: .

BT e ISP PP NS - S
. .. n R
. . v
»

1.

- Varidble selectivity of the receiver (there are four pass-bands with _
*!.. . nominal values of 1, 3, 6 and 12 kc.) is achieved by means of selective -’

. - -coupling of the pass-bands in two sharp selection filters ihich.aré;'inht
- . turn, connected to.the plate circuits of the second frequency mixer and
Y:'t0 the first amplifigf stage of the second I,F. - '
‘Each sharp selection filier includes four circuits connected with:
each other by means of external capacitive coupling. Thus, for instance,
-, for the 12-kc., passband capacitance of the coupling is 51 uwuf. (381, 411,
427, and 465, 479 and ko). , ; - - o

-

.. Pilter outputs are loaded with resistors, the value of which is equal
© -7 to the wave resistance of the filter (resistor 438, 439, 440, 507, 508,
s oend 509). : | - T e

113 ; In chahging the paés-band, there is & correspoﬁding change in the
... . coupling capacitance and the load resistance of the filter.

. capacitance coupling produces a widening of the band. to one side of its .
?._midbaﬁd values. Additional capacitors are therefore switched on in the
- eircuit at the same time as the wave-band is shifted. These extra capacitors ~
- are .connected in parallel . with the induction coil of each filter circuit.-
" - Ae pass-bands are switched, the extra capacitors make it possible to "
maintain a constancy, of the midband frequency at all frequency bands.

]
1 ) ,"lij:. 'With any increase in capacitance, the filter.with the external
j

8-E-C-R-E-T . ‘...
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The filter coils with the fundamental capacitance (510 Ppf for the
extreme circuits, pos. 383, 429, 450 and 496; 1200 PP for the intermediate

circuits/ pos. 399, 413, L67 and 481), are placed 1 special, hermetically
sealed shields, ' ’ ' ‘

Additional tuning elexpé,nts of the filter are mounted on special plates
affixed near the hermetically-scaled shields. The coupling capacitors
are mounte;l under the panel, between the terminals of the band selector.

The schematic diagram of the first amplifier stage of the second
I‘.F. is shown on Fig{ 25. For the sake of simplicity the circuit is ihown
~only as it applies t0 a single pass band.

e,

: b .
8-E-C~R~E-T
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" The inductance.coil (No 517) and the capacitor (No 515) argthe principal

" elements of the second ‘stage amplification circuit. To widen the pass- |

.‘band of the: atage, the circult is shunted by a resistance.

' The third amplification circuit for the second IF has a coil (No ;29)
and @’ capacitor (No 528) similar to the cireuit of the preceding stage.

A diode detector on the principal channel (Tube No 15) renders shunting i
effect on ‘the: clrcuit.'

’
' 'o" .

The sécond and third amplification stages for the eecond IF affect but

slightly the overall - selectivity of the receiver and they bring about the’
needed ampliricatiOn:for the second IF.

‘1

The schematic diagram ror these- stages is shown 1n Fig. 26,

;Q;Z‘ Fig. 26; Schematic diagram of the second (third) stage for the IuF
s s ]

'10. Detector

. A . ¥
et 4 ) ’ - -
ol ..

4

The voltage of the second IF after the third amplification stage is fed

_“,b0 the diode detector (which uses one diode of tube No 15 6Kn6S); the load

'of the detector is the resistor (No 547). .The-audio frequency voltage
from this resistor is applied through the IF decoupling filter, consisting

of resistors (No 546, .549) and capacitors (548, 550), to the grid of first- .
atgge of audio- frequency amplifier.

.-5ﬂ73:The schematic diagram of. the detector 15 shown in Fig. 27._

L - iThe other half of the diode (Tuve No 15) is used to measure the f£ilament

. voltage (aee Section 17 "Currents and voltages control")

. cOmprised of tube, 6K3 (Tube No 10, triode connection)

-t ,’ :
e oo N5 b e
:l-l * . ! n e

EL I L

13 .

Audio frequency ampli;;er

)
Wt
4

T The audio trequency amplifier hes three stages, The rirst stage is

.'a‘

; “To the’ plate circuit is connected a audio frequency filter with cbange-
over bands of, "5" "215"\and "0.3" kilocycle per aec._ )

H - , s )+5 e
Friins 8eE=C-ReE-T .
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On the two bands "S5"-and "2.5" Kc the sudio frequency filter conmsists
. of two T ~section, The main elements of the filter are two chokes with
- taps (No 575 and 507) and fixed capacitors (Nos. 570, S74, 571, 576, nnd '
. 572). When ewitching over from one band to another the inductance values .
change, while the capacitance values remain constant,

The schematic of the first stage of audio frequency amplifier for the
"5" and "2.5" Kc bande are given in Figs. 28 and 29.

-

The schematic of the first stage of asudio frequency amplifier for the
"0.3" Kc band is given in Fig. 30. The resonant frequency of the filter,
which is determined by the plate circuit characteristics, is between 9)0~-
1100 cps. The audio filter band pass is of the order of 300 cps; for .
tenfold attenuation (from the resonsuce) the band width is not more than
Boo cycle per second. This is attained by presence of:

a) A negative feedback from the grid of the first stage to the grid.
of second stage. through capacitor (No 565) and .

LY
b) A.filter (chokle No 577 and capacitors Nos 571, STk and 572).

r -

Transition from one band to ancther is achieved by the audio
frequency band switeb!(No 573). '

, 46 :
S~E=C~R«E~T
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'~ . ‘stage of the receiver, . The frequency response of the stage, which is B
, determined by the parameter of its plate circuit, does not affect appreciably
T the overall frequency response of the amplifier.’ The operating mode of the .
iy .tube is cﬁ?sen'such;as to secure minimum of distortions. o
N T 'g: The schemafic;diagfam for the second driver stage_is'shown in Fig. 31.
'~ ». The third final stage of the audio amplifier is.designed for: _
_ _ fx. a) W;thwa‘bair,of-lbw impedence headphonesforitype‘TA;h w;th'a'fated B
_- -+ input of 1.5 volts S
| ) o b) With é‘SOO-dhﬁ line with a power output of at least 0.5 watts.
f ' The. tube bperating mode is selected so that. the gain characteristic
T . of the outputthage, when operating with a pair of. headphones, 'is almbst &
. linear up to b volts; and when operating with the line, almost linear up-,
- ¢ to 17 volts. Lo ) ‘ R :
.o . The nonlineartdisf&rtion factor of the entire receiver. is no greater _
. '~ then 8% when operating with.a 600-ohm line (at- 0.5 wattg) -or when operating . *
| ‘"~ with & pair of headphones (at 1.5 volts) in the headset mode.  Maximum out-
... . put of the output.stage is.on the order of one watt., . . -
h ..-:'f;a’:_“"—r ‘ ‘ 4 - "'“'"!"“"_.‘.'-' .- ' " "."" N - - M’:".‘ e S i
. i ),_....A. .y ! — L .. s et ae el . e |
'Mwﬂ_’%fh”‘ VIR b comuee nomnst W12 @ ' o s
[T TTwo the Grid of Tube 12
'Wj " @Eg @%@'I
! e
o
T L ‘
T -
. Frm e e e —— - Pate, 31 CxeMa wroporo Kackaga—V HYsom oo e e
.. | [D._Fig, 31  2end Btage Circuit of AF Ampliffer . . .
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‘The secohd stégé of the audio frequeney amﬁiification consists of a
' rheostat circuit on tude 6K3 (Tube No 11, triode conneection). This stage
© provides the necessary audio frequency voltage for the operation of the final.

L ".‘ . ‘.‘ X “ - :' - . _“‘. . p
P Ty S~E-C=-R=E-T L e .
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The final asudio stage utilizes a transformer network with a 6P63 tube :
(Tube Number 12),

/
When operating with the line, the output of the stage’ 18 taken off the
entire secondary winding of the trensformer (Number 601). e

rd

For .connecting the line » there are two terminals with the inscription
"Line" on the front pamel of the receiver. To prevent possible overloading
of headphbnes and to accentuate the frequency characteristics in the high-
frequency range in the headset circuit, a voltage reducing resistor and a
compensating capacitdr are connected (Numbers 373, 375, 372, and 585),

For connecting the headset » & special receptacle with four telephone
Jacks 1s provided. For operating the receiver with two headsets, the
second pair of headgear is connected in parallel with the first.

s Telephone Jacks Jnd the "Line" terminal are’ insulated from the
receiver chassis (i.e., ‘they are not grounded). '

. - ! Fl
b The main cireuit diagrem of the third stage of the audio &mplifier is ‘ 1
shown in Figure 32, '

My R ——p——e — -

Tene@ovd! | oyeTmpedance. Headphones..——- n e

i o MNM v . —— )
e Puc”dz UxeMa okanednoro Kackasa YIHL Lo

T F?Lg 32 Taminal Stage Cirouit of the AFAmpliﬁer- T g

™
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A second "Line socket (Number 674) is located on the réﬁ?KleE”ﬂf
the housing.' o S P
[', . UJ12;i:Thira Local Dsillator . ... v

‘The’third local oscillator of the receiver ot{lizes‘a tube of type

‘6X5 (Tube/Number R A

For telegraph reception, the voltage from the third local oscillator.-

' - 1is applied to.the third (final) stage of the second IF amplifier through
. - a coupling- capacitor (Number 532). ,

A variable capacitor (Number 541) is connected to the third local

: ,oscillator network meking it possible, to a limited extent (4 3 Kc), to
_change the frequency f the local oscillator. ‘This also changes the
" ‘tone of the beat signBl of the second IF mixed  with the third local

- oscillator. The beat frequency may be set (with an accuracy of up to .

+'100 c) on the dial linked with the control knob of’the third local _
,_.oacillator variable capacitor and located on the receiver front panel.

A toggle switch (Number S4L), which grounds ‘out the local oscillator

|+ sereen grid circuit, turns off the third local oscillator.

v

o~

0 o
;-ng-—'“-._...-a.

The main circuit diagram of the third local oscillator and its coupling:

; network with the final stage of the second i-f is shown in Figure 33.
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'
-

A tube of type 6KhSS (Tube Number 16) is used to limit pulse noise.
The use of a'circuit with & twin diode provides a top-bottom limiting of -
the amplitude of the signal pasing through the limiter. The ecircuit func- -
tions on the following principle: The voltage from the input resistor
(Number, 557) of the limiter is applied to the cathode of the first diode, : i
while the Joad resistor (Number 560) is connected to the plate circuit . ..
of the diocde and is-used to apply to the plate a small positive voltage to
control the limiting threshold; the positive voltage appears across. the
divider consisting of resistors (Numbers 559 and 564).

. The circuit of diode I is completed through resistors 557, 559, and
560; and of diode II, through resistore 558, 559, ‘and 560.-

When there is no gignal or.noise, because of the application .of . {
‘positive voltage to the plates of the tube, the de¢ component of the plate .
current, which creates & voltage drop in the resistor {Number 560), will ‘
pass through both diodes, as shown in Figure-34. For convenience of, _ .
~ explanation,. the twin diode tube Number.16 is represented as two separate "
' tubes,.. . ) '

L eompe
ﬂbmwwus/, I
‘ToGfdd of Tube 11

-
’

! @
» . . . e - -

i iy dw—— 4 . . ]
F r __?_IJEI_IC. 34 ) HROHICHHAA CXCMA OrpanusuTean _ | <
i | _ [ZZ_Fig, 31, Simplified Circuit of the ldmdter _ __ ¢
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: When a signal sppears, in addition to the de voltage, an ac voltage -
Ef coﬁbpnent will appear in the circuit of diode I because of the drop' in the

f - . . of this voltage, an ac. component will de superimposed on the dc current
3(jj> L . component: of. diode I.- ' L i _ .-

audio frgquency voltage across the resistor (Number 557). ' Under the effecif"

P -Li_' . During the positive half-cycle, over-all) voltage between the plate and - .
r “ . " the catho%;‘of'dipdgﬂI will decrease, and the current through the dicde
+* " will also‘decrease; and, vice versa, during the negative half-cycle, when.
e the voltage has a dc component, the current through diode I will increase .
- and will change in relation to the change in the incoming voltage.

wa¥h et " drop acrose the resistor (Number S60), i.e., it. produces a.voltage increase - -
"o 1.." _ in the plate of diode II, which, in turn, produces an increase in.the
< current in the network of diode II, Inversely, an increase in the current
in the network of dioGe I corresponds -to a decrease in the current in the . .
.-network of diode II. : o D

f
jii‘%"-jjﬂnfg_‘ffA decrease in the .current of diode I produces a decrease in the voltage
|

}

. » i '
%'} B L _Figure. 35-a shows .currents through the diodes and wave forms Rcross _
i o . " the resistor (Number 558) for. cases when signal amplitude does not exceed
© . .7 "the limiting threshold. : el : .
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Fig. 35.(s). Diasgram explaining the operation. of the Aimiter
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. If the voitage at the limiter input is greatér than the dc volta§0X1'HUM
in the circuits of the diodes, then the current in the circuit of dicde I

. &t first gradually decreases to zero, and then, with any instantaneous
voltage gf the positive helf-cycle exceeding the limiting threshold it

will be equal to zero, because the voltage between the plate and cathode '

will be less than zero. ' ‘ - —

Current equdl to. zero in the network of diode I will produce a constant
voltage atythe plate .of diode II, and the current in the network of diode
II, upon reaching maximum value, will remain unchaenged until the current ) |
- of diode I is equal to zero, ' '
‘ /
Constant current.in the diode II network will produce a constant voltage .
- drop across the resistor (Number 558), as long as diode I current is equal
- to zero, This comprises thé limiting action of the network -- an increase . .
. 1n the incoming voltage exceeding the limiting threshold does not result . :
"in an increase 'in the/outgoing voltage. ‘ :

With a negative asudid frequency half-cycle, the over-all potential on
. th plate of d1ode I increases in respect to the cathode, the current . Sl J '
-through diode I increases, and, when under the effect of the inconming o b
voltage it reaches a value when the voltage drop across the resistor T
(Number 560) from this. cirrent is equal to the constant voltage in the
" network corresponding to the limiting threshold, the potential of. the . '
Plate of diode II. in respect to its cathode will be equal to zero, the
- current through this diode will cease to flow, and, consequently, there
" will be no voltage across the-resistor {Number 558)., It will appear
again after the instantaneous value of the incoming voltage drops
sufficiently.to open diode II once again. Current change curves and
wave:.forms for large values of outgoing voltage signals or of noise are
" shown in Figure 35-b. -

Thus, the negative half-wave taken off the resistor Number 557 ﬁasses

-

-without limiting through the first diode, and the positive half-wave is
limited in the event that its amplitude exceeds the limiting threshold. °#

L —

The second ‘diode 'of tube number 16 is connected in opposition to the
first diode, and, on thé same principle, limits the negative half-wave,
As a result of limiter action, the signal, whose'émplitude is less- than -
or equal to the limiting threshold, will .pass through both diodes
. ' practically unchanged fSee Figure 35-a). -

When signal ampliguae exceeds the limiting threshold, the positive A \
half-wave will be limited by the first diode; and the negative half- . :
wave; by the second diode (See Figure 35-b). As & result, the amplitude - '
of both the positive;@nd negative sides of the signal at the output o | .
the limiter across the.resistor (Number 558) will be limited, -

SR A < L
'Qt::ﬁ § S=E=C~RE-T o T/
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With the use of a limiter, the amplirication‘ of the useful signal

| ghould not exceed the limiting threshold. Then the pulse noise exceeding -
! the limiting threshold will not pass through the limiter ‘eircuit, and thus »
the noisg limiter will operate efficiently only when the pulse nbdise level
is. greater than the amplitude of the useful signal. '
C Limiting takes place in the audio frequency channel. The limiter is _
connected between the detector of the main channel and the Tirst stage
of the aud/io_freq_uency amplifier.

The limiter i8 turned on with a toggle switch (Number 555) located
on the front panel of the receiver, .

o B . 14, Automatic Sensitivity‘Control .

i o . :
: . -+ The automatic senéitivity control (ASC) consists of an amplifier
: buffer stage and a detector (See Figure 36). A

NN o
b
| .
l re ; ."
- "y -
- |
. ]
i
)
'
i
{
i
]
. K '
t
T = Pie"36. Cxema@A P —~— .
. r-a—-— T e ——— e e ’ - T - .
R —— ettt - . . .-
s b o Fig, 36.-Ciro~uit of the ASC . tm—— e ‘
: .. - . LI ) Ve
A g . -—-Au"-é...--..m-.- "»hy lpnl;n.m-'ﬁ.-:.rl-w o .
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The buffer stage uees a circuit similar to the cireuit of the second' ‘
or of the third stage of the second 1-If amplifier and provides the necessary
smplification of the second i-f before the ASC detector. : ' )

/ ' .
The ASC buffer shage also serves as the i-f output stage. This is -~ - :
accomplished by applying the plate voltage from the bvuffer stage netwurk ° . —
-through & capacitor (Number 605) to the i-f output socket (Number 60L). ‘

The A%; detector operates at a doubled rectified voltage.

Doubling is accomplished as follows:
‘ _ /
At the Instant the posftive half-wave is applied to the detector input,
the voltage across the right diode charges the capacitor (Number 62L).
" The left diode is shut, and there is no rectified voltage on the load
* (Number 623)., At the instant of arrival of the negative half-wave, the
voltage operates the }eft diode where the voltage is nearly double (bgcause
of the sumiing..of the applied and of the stored-in-the-capacotor 62k

voltages); thus, the value of the ASC voltage rectified by the deféctor‘is
alsc doubled. ’ .

Although the current flows through each diode only part of the time,
the ASC voltage applied ' to the resistor (Number 623) 'is practically constant
" because of the presence of the capacitor (Number 622) which cannot charge
and discharge rapidly. This makes it possible to have normal ASC operation
- with relatively small i-f voltages in the buffer stage network. v

A "delay" is effected in the cathode circuit of the ASC detector by
applying a positive voltage to the cathode of the diode. This voltags
appears on the divider comsisting of resistdrs (Numbers 629 and 630). The
diode will be shut and the ASC will not operate until*the network voltage
exceeds the delay voltage.

Thus, delay and amplification is introduced in the ASC system of the.
receiver. 2

The rectified voltage is applied to the control gride of the regulator
tubes through a variable time-constant network consisting of the resistor
(Rumber 625) and capacitors (Numbers 620 and 621).° .

1 . .

Switching these capacitors varies the time-constant of operation of

the ASC network (0.05 gec., 0.1 sec., and 1 sec.).
T .

For combining Asclactién of several receivers (for double or triple _
reception with diversity (spaced antennas), the voltage from the load e
(Number 265) of the détector is fed to a.special ASC socket' (Number 6310)
located on the front panel'of the receiver. “ ' ' .

S :Q o S ‘56
- w7 8=E=CeReE-T o
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ASC opera.tion is t.urned off by dreaking the ASC voltage supply circuit
'by grounding out resistors (Numbers 307, bhi, and 505) -
S ' Figuye 36 shcrwa the ‘main ASC circuit diagram, -regulator tubes, and .- .
N bhe Ase switohing-on circuit _ _

P S . "% 15, - vanual Gain Controls ‘
; . _ R-T ga./in_ may be controlled manually in the cathode circult of the
' 1 amplifier of the first.i-f (tube number 4), in the cathode circuit of the
. -, first emplifier of the second i-f (tube Number 7), and in the cathode eir-
L. . cults of the second and.third amplifiers of the second 1-f (tubes Numbers -
S T 8 and 9) by means’ or ‘the rheostat Number 360 (See the main cireutt diagram
- . o -anﬁ F:lgure 37) M . - .
¢ N . . ! “./ . .
..l ‘av‘-f‘!M [ e e - _..‘..‘- .
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During the operation of the half-duplex in the cathode circuits of

tubes Numbers 4, 7, 8, and 9, an additional resistor (Number 686) is
connected to shut off the receiver when the transmitter is on the air.

A potentiometer (Number 564) in the grid circuit of the first audio
emplifier tube i1s used to control volume., The schematic volume-control
circult diagram.ie shown in Figure 38.

r-—-.b - -.n‘.--'.._,_...r_..,___ .

4

. Fig, 38, Cireuit for Mamual AFGain Control

ar——
— s

.16. Power Supply Circuits

The 160-volt plate -voltage and the 12.6 volt filament voltage are r'ed
to.the power supply outlet located on the common housing of the receiver.

' power switch of the regefver (Numbers 646 and 647

i

Through a systems of adapter plugs, the voltage is fed to the maip

/?

58 , *
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Declassified in Part - Sanitized Copy Approved for Release 2013/02/20 : CIA-RDP80T00246A069000070001-8



|
ified i iti ] - CIA- 070001-8
Part - Sanitized Copy Approved for Release 2013/02/20 : CIA-RDP80T00246A069000
9@0bssMed|n a | Py App 10 TORBION DXasEn )

. o
i . .
] . ) \
P ~

: : S 50X1-HUM
A safety fuse (Number 645) and a filter consisting of chokes (Nuibers
635 and 636) and capacitors (Numbers 637, 638, and 639),.are connected in .
the plate voltage circuit; the voltage is then applied to the tubes of
-the’recg;ver. c :

(:: o The screen grid voltage “f second local oscillator is. regulated with
- & neon voltage regulator  (Tube Number 19). A filter, consisting of chokes .

.(Numbers 64G and ‘641) and capacitors (Numbers 64h, 643, and 642), is o

+ connected 30 the filament circuit, . » :

° To reduce ac. background heard at the receiver . output, a double shield is’
used on supply filters. Tube filament circuits of ‘the receiver are connected -

. 'in series by pairs, except the r-f amplifier tube (tube Number 1) and the

.7 -noise limiter tube (Tube. Number 16) which have separate additional resistors

" (Numbers 363 and 654).,: ' ST

- “'The filament currzd%.or tube Number 12 (6P6S) and of tube Number 3
(6zhbd) 1s greater thah the filament current of tubes types 6D3 and 6AT;
therefore, to equalize the current in the series eirocuit of these tubes

‘ and to.provide proper filament heating, resistors (Numbers 653 and 37%) are
. connected-in parallel with the filament of tube Number 11 paired with tube
. ‘Number 12 and in parallel with the filament of tube Numbep 2 paired with
. / tube 3. ' S -

« - For adéipidﬁal'fiiﬁr;né'chokes (Fumbers 36k, 365,:and 366) are installed
~. . in filament circuits of the 'r-f amplifier, first and second loeal oscillator,
' Tiret i-f , first and second mixer, and calibrator tubes’ ~

Together with plate and filament voltages, power supply cables are wired
to the power supply receptacle (at terminale 1 and 2, see the main circuit
‘diegram) and are condected when the receiver power is turned on. Thie
turns on an&;ofr the”peétirier connected in series in the receiver.

o 17, Testing Currents and Voltages

! ~ On the front panel of the receiver, there is meter to test the plate

and filament supply voltages and currents. For normal values of tube current

and voltage, the meter should read in the red section of the dial {when the
r-f amplifier control knob is set at maximum, when the audio frequency B

amplifier control knob is set at minimum, and when the erystal calibrator

- is turned on).

.

co

| | ) 59
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The meter. is connectedgthroush a test switch (Number 656) o shunt; TP
resistors in the power:'supply circuit of the tubes’ to be.checked (or in . . . i ;
the circuit of an; additioual’ resistor for meaeuring voltage)- T . L

/
Numbers_ on the daigl of the test switch correspond to receiver tubes
numbers in the schematic ciz’cuit diagram. :

Shunti } reswtors ére varisble. This makes’ it posaible to obtain the
: sa.me meter/ reading ror all current and voltage measurements._ s LT -

_Rote: A.dditional resistors -are connected in parallel or :I.n seriea with ,".-
‘ _the variable ehunt resistors in some circuits for teeting current 2

. .." and voltage,™ This" 14 done to :racilitete t‘he aettin of the i:ro er Sl
e BE.. s p
T reading on; the meter. , B e L A
. . ‘. ,,' <l _, /‘ - ._.‘-"'.-_._- ."‘-‘; A ﬂ
.. I, v L e
: As an example, Fisure -39 -shows the position of the test ewitcb for
N measuring the current of . the sudio output stage tube‘(Tube number 3_2) i
K ' e T " r:r,‘.‘ i : . . |
~- ARSI L |
: R L i "_ K 2 N ‘
i T T T s T Bt iad i e bt abe yehsuna b s Aisnel oLt SR G
S e e ” L N : " PR . ‘ LI T ] -t
!‘: i sk o aw e emet = b 4 e e “
?I-.
i
3
' l.l't.. s i bt
"
| ‘I - "u [
P Puc. 3’1 Czcua KOHTPOIRIOL O HEERALIATEATHPH MIMCDEIHK TOKA JaMiud _
.' ,""’s TN T rmtan seeer OROIEYROMG EACKALA M. 'l . — s "”'*". R
L 39, Gontrol-ﬁwitch Circuit for Current Mauurcm-nt ofi-. &
I f—'rha_ Iu-‘ Términal-Stage Twbe T . ... % .
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For testing the filament, a 6Kh6S tube (the second diode of tube
} Number 15) is used as a half-wave rectifier. The porality of this rectifieér,
. the additional’ reaistor (Number 554), and the pulse-smoothing capacitor
~ (Number 552). are selected to obtain identical reading on the test meter
for both .ac and de filamentesupply voltages of the receiver.

'
- .

The 1lluminetion of - the coarse and optical dials of the receiver is .
" taken off ihe rilament circuit. Supplementary reaistors (Numbers 361
and 362) Iowering the voltage applied to the dial" lamps are connected in
series with the lamps. to.prolong their life-time (by operating them at
a lower voltage).;’/' L , .

T R O b oem, e
. !
A -

.

v ST T et 18, Rectifiér

. - For supplying powet to the receiver solely from an ac power sourc:,
-a rectifier with a £ ro-resonant regulation of voltage 18 used in the
; ' -receiver. The rectifier circuit consists of a voltage regulator and a
¥ . rectifier, . .

The assembly whieh -regulates the voltage of the rectifier consists
! . - - ofa ferro-resonant transformer (Number 1) and a capacitor {Number 7)
" ‘'which is connected to one of the transformers windings (Taps 30 and 36)
~ .and which forms, together with the winding, a resonance circuit (See
~ - . the rectifier: circuit diagram).

i " The magnetic circuit of the ferro-transformer has two cores of
i ' different cross séations. The supply line winding (Taps 21-9-10) and
compensation windings (Taps 22-25; 26-29; 1-4; and 5-8) are located on
the core with the ‘large cross section. The circuit winding (Taps 30-36)
. and operating (output) windings (taps 31-35; 35-40; 11-14%; and 15-20)
AR /are located on the. core with the small cross section,
. .

-

.t

~ S«E=C«R=-E-T o .
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The voltage across the capacitor (mumber T) varies in proportion tospxi- HUM l
the amount of current flowing throught it and is opposite in phase to the .
voltage across the ecircuit winding, which, together with the magnetic’ e
circuit, formg the choke.’ ) .

When the circuit voltege rises, the voltage across the choke, up to -

saturation, varies directly with the value of the current; however, C ~
after saturation, as the current rises,-the voltage increase will be ‘

small even tho;xgh the current rise is significant. . w

' In figure L0, curves are shown for the relation of the change in X )

voltage across the circuit winding (across the choke) and across the

capacitor (num'ber 70' to the amount of current flowing through the wind- . ;
ing. .

[y t F )
Cabacitive Mnductive =~ ~ = . )

- —

. £m.¢:acm~a(] Uyézrmaﬁpu‘_/_' T I ) ’4
- .....___.l’uc 10. Tpadux,
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#RNIIE padoty o eppopesanmiciord erabuanaaropa [ B

r Fig, ho raph HATIDSE A g0 Hils
: . Q mu“mtmf Perroman“ °f Ferroresonance Volhge Res'l).ll.tnq

[

-
.

e
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4 : o .. !

et ke Ak e e e 8 M sve L - aa -t

! . " -
The current in the unbifurceted portion of the network is the * '
geometric sum of the currents in both circuits as is shown in figure l|-0
The resultant turve shows that with small voltages, the over-all current
. 1e of a capacitive nature, and, as the voltage increases, the current
:lncreaaea also' then the current beginsg to decrease and approach Zero,
b ‘ 8=E-C-R~E-T K :
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which is the resonance point of -the currents. At this point, currents: i
across the capacitor and across the choke are equal and opposite in ' 50X1|*U“ﬂ
bhase' and, consequently, there is no current in the cver-all circuit. .

L ﬂ: . As the 1tage continues to rise, the current again begins to e Liﬁﬁf“:
: u{D .

B + increase, but will now be of an inductive nature; consequently, a phase . ;}}*
.(;}..' f reversal will take place ‘at the point of resonance. : L Lt

'E{'ﬁ‘ ) -"the.point of resonance, where small changes in applied voltages correspond
SEANE to signzficani changes in the reactive current.

s : . .- This discussion was premised on the assumption that the network !
S is ideal, i.e., there are no copper or magnetic losses. o

;5 :“iig' In an actual circuit, current at instance of resonance will not be' .. ¥
WL equal to- zero, and the curve will shift somewhat to the right. The o
R -described regulative process takes place only until the supply voltage )
"becomes too small to prodﬁce a state of saturation in the choke with
A o the small cross-section core, when the regulative process breakes down
. ,;_ and the outgoing voltage drops sharply. : ,

o “ ALl output windings are located on the small cross-section core
Lo .6f the rectifier: ferro-transformer; these are the rectifier kenotron
:u_“ - .filament ‘supply, receiver filament circuit supply, and the step-u
© o winding of the plate rectifier, half of which (taps" 31-35) is combined ceT
with the circuit winding of - the regulator (taps 30-36). ' Each output - e

(operating) winding is connected opposite in phase with its compensating
winding. o . . '

v

! Operating winding I (the plate winding). Compensating winding III
SO (taps 26-29) corresponds to taps 31-35. Compensating widdging II (taps -
:j, 22425) corresponds to taps 35-#0 ‘Tap 35 15 the midpoint of the plate

_—

Operating winding II (kenotron filament). Conpensating.winding v il

. Operating-winding'ITI (receiver tube filament)._ Compensating winding
‘V (taps 3-8) corresponds to taps 15-20. S o i
I“-u.;n-f' When voltage is applied to ‘the power supply winding I of the ferrite
-+ - ‘transformer (taps 21-9-10),.the resultant magnetic flux will be insuf=
SR fioient to saturate a core of a large cross section, while a core of
'E::S_s' .a small cross section will be greatly saturated.

_ " When the power supply voltage changes, when it rises for example,
magnetic flux and.the voltage drop in winding I (the.power 'supply- . .
- winding) will increase, because reactive power in’the circuit rises. .As
.. - a result, the power ‘supply. voltage increase, in the main, will be )

/‘ offset in the power supply;winding. : Ca L

) ‘ T R "‘A R | Fi "..‘ ! - ..' '
R TR * . §=B=C=R=E~T
N T DO ' B

I : ! LA : b :‘ ': ! "A’ '_'. - . . ’ . "' ~..|-“;::““_.f ._S ,5, ~_:-"‘,'.—_'. - “7': ‘._ . N ' ‘.
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The operative range on the curve used in the regulator is beyond ' ;ﬂf‘-.,

(taps 1-4) corresponds to taps 11-14, R o - e
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Besides, in as much as the output voltage is equal to the. difference Ty
between voltages at the output of windings and the corresponding eompens oy 1-HUM.
sating winding (because these voltages are opposite in phase), the - "y ,
over=all volatage applied to thée loads will vary even within smaller PR [

- When the poﬁér supply voltage drops, small fluctuations of output
voltages are also compensated by compensating winding voltages.. '

v, LN

*
L] ' LN

-t

¥ !
- r

B e

K

Loads df/}he stabilizer are as follows: 1

. . l. The rectifier operating on a full-wave rectification network, - .
the main components of which are the kenotron 5TslS (number 6) and a , ;
smoodthing filter consisting of a. choke (number 2) and two capacitors .  * oA
(numbers 8 and 9), ' - o C. ‘

.. 2. The kenotron filament circuit (mmber 6).' ° R

. 3.‘ Receiver tube f;dament ¢ircuits, !

The rectifier supplies the receiver with a rated platé voltage of - R
~* 160 £10 volts and a filament voltage of 13.1 0.5 volts (at the ST e
. receiver imput}. ' ‘ :

.. The regulated rectifier provides stability of filament and plate -  * * . =~ '

. voltages within 3% when the circuit power supply voltage fluctvates - . '
_t15% (at 50 cycles), L.e., for a rated power supply line voltage of 127
volts, fluctuation limits are 108-146 volts; and for a rated power

- supply line voltage of 220 volts, fluctuation limits are 187-253 volts. .

The power supply voltage is controlled with a switch (mumber 14}, ; Y
When operating from a regulator, the dependency of voltage stability , ; .
on the power supply frequency must be taken into account. A one~precent - -
deviation in the power supply frequency produces a l.5-2«percent fluctua- , =~ .
tion in the regulated voltage. b ‘

p When operating with a power supply with unregulated frequency, the
regulator may be turned off by means of the regulator switch (number 16). L
In this case, the ferrite transformer will function as an ordinmary -, Lot

* transformer and the Qutput'voltages are tapped directly from the secondary ° . - ° (.

" windings located on the core with the smaller cross section as follows: . g

:?/kgnotron_filament;froﬁ winding II, taps 11 and'lzg _ .
~« receiver’tube filaments from winding III, taps 16 and 15
! - N .

-- plate winding from winding I, taps 3%, 35, and 37. - : R
The power supply voltage of the receiver plate and filament circuits o
are fed to the power supply socket (number 17) located on the front
panet of the rectifier, and {0 the terminal (number 18) located on the : .
- back wall of the rectifier (for supplying power .to auxialiary equipment).
‘.‘ : L ._." _-. . . ) ;, . o 61_ ., :
. T e 8=E=C-R-ET  ° i , 4 . i - 3

Tl i
. . “ .. .
£ o~ ' » ‘t! ‘,\. .
. h
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In additioﬁ; terminals of one pole of the power supply voltage are
short circuited when receiver power is turned: on.

A line filter consisting of two chokes (number 3 and 4) and two *

capacitors Ghumbgrs 10 and 11) is connected at the rectifier input.

A socket (number.19) is used to connect the 127-volt or the 220-
volt power supply to the rectifier, ' '

/ 19+ Ankenna Matching Transformer

When operating with a symmetrical antenna with.an active equivalent
of 200 ohms, and when antenna symmetry is disturbed because of mismateh
in the input stage of the receiver, the antenna matching transformer may
be used. ' ‘

The antenna matching transformer raises the degree of matching of
theinput stage of the recéiver. The mismatch factor when using the

matehing transformer is no greater than 3.3% ~

When using the matching transformer with an active antennz equivalent

of 200 ohms, the sensitivity of the receiver is somewhat lower than the

sensitivity of the receiver operating on the same frequencies without the

transformer but with an-antemna equivalent of 100 ohnms.

The electrical circuit diagram of the antenna matohing transformer

.~

“1is shown in figure 41,

-The antenna matdhing transformer is bullt into a_separate {mit.’_ i
Figure 42 shows the exterior view of the unit with the side panel ‘

removed,to show the antenna tramsformer, .

’1 ——— - e — - - .....1..._....._..__._.-......;1;

{ : ;

4 } ’ ) \ ,

L-:-l-d-—--— g hitatee. ]: et e -t "'"""‘"" .
e mntenta # spuermwuny

. To receiver
L2 S00ere - .

L
e - o

Ty —— —

. ; e
. _Pue. 41. Cxema_anremnoro CHMMCTpHDYOUICTO TpatichopMaropa, _ _1._ 1".’
- [ M
A .r___‘__fig.‘l_{l_,_“g%r sult ':f:*'.‘t“"l“ Matehing Transformes — i ¥
v " " ! :! LRI L -t . L4 By 7 Y " Y P ~ ]
! o 3 e 1 Loty '. R v o g
e “J'A,. e LA ki - . ...,L‘;_;ﬁt;;?‘-z.‘ .3”,: o *5
Y ;_!i }‘ » :!'.‘ . ‘..‘ . . ' .“: .i'. =. '. . -_ .
. T AN w;,.‘ ' ' - "!:?f: ! :‘. '
i 8 \'1 L LR ] ?;'; L s _':. ‘-' . v -
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connected in parallel to the circuit power switch (mmber 15) AENTHUM -

-

. S r _ AL :
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§

;'13. b2 General View of the Adapter with the Antenna Matching *
Transformer with the Cover Removed

[ﬁumbered paragraphs 1-3 correspond tc numbers on figure uzlf

1. Two-conductor socket for connecting the symmetrical antenna to
the transformer to be used with the balanced cable RD«16 (if necessary,
two nonbalanced cables of type RK-2 may be used). The primary winding
of the transformer is connected to this socket,

2. Two single-conductor sockets for commecting the transformer to
the receiver. The secondary transformer winding is connected to the
sockets.

3. Antenna matching transformer shield.

The transformer has a ferrite core. The primary winding is grounded
at midpoint. A copper foll shield 1s inserted between windings to eliminate
stray capacitive coupling. The transformer itself is placed in a hermeti-
cally sealed dopper shield.

c::> The anterna transformer may be connected to the receiver input with-
out the use of auxliary cables. This makes it possible to have uninter-
rupted shielding of the receiver, transformer; and antenna cable sheathing.

When operating with the antenna matching transformer, the antenna
' selector switch must be placed in the "Balanced Feeder" position.

66
S=E=-C=R-E-T
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A view of the receiver to which the antenna transformer has £50X1-HUM
O connected is given in figure 43.

eral View of the Receiver with the Antenna Matching Transformer Connected

f,

43 Gen

————— —

Fig.

- R .

67
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N V. DESCRIPTION AND DESTON OF THE MAIN SECTION AND ce&‘omns OF THE .- .
Lo RECEIVER o -
e | K e 5ox1+ﬂJM S

One four-gang and one three-gang variable capacitors of similar
construetion’are used in the receiver. - '

RN

. .
I

- To achieve high stability durlng operation ard a 1ow temperature

coefficient, capacitors are assembled on large frames cast of silumin. . L

: Rotor and statqr sectidns are mounted on polished porcelain shafts. Lo T
The rotor shapt is mounted on roller bearings by means of conical bush-  ~ .

- ings. One of the bearings is rigidly secured to the frame, and' the TR
-, other is fastened to the frame with a flexible diaphragm which compensates %" | -

i - for the difference in viridtions in the rotor shaft and the frame when 17 C.u
D temperatures changes... S . Lot

——

. ey, winty il i s et i e e e # -
H - %
- -

e m e

thick. The gap between plates is equal to 9.7 mm and is provided by
- aluminum spacers. Plates and spacers are alternately placed on a
duralumin sleeve and are tightened with a special nute On the sleeve of
~ the rotor section there are brass nuts with a’'special slit for holding.
. the ‘bronze current pick-up contact spring. .

2. Sub-ranre Switch

i

B

}  'The sub-range switch 1s in the form 67 a dsm rotating on roller
_« bearings. It consists of four sections (cast of silumin) mounted on a
', . . common shaft. The sectlons are insulated from each other and from the
|- shaft. On the 12 sides of each.section, thers are aluminum plates on
i 7 - which coils, trimmers, small circuit components, and contacts are mounted. !

i

t' K ;J; Similarly, the shaft mounting of the stator section is rigidly C {'?{;lﬂ
il - . secured,to the frame on ond side, while the other side of the shafts is. C g
i-' held by a spring from abofe.. In this mamer, the relative position- of, = vu ' -,
| - the rotor and the stator 'is preserved during fluctuations in temperature. : R
i' Co ‘The rotor and stator séctions are made of alumimim -plates 0.7 mm

{

:% ”‘ y . All r-f coils are wound on frames of high frequency plastic with a
tunable-inductance carbonyl core. _

S Trimmers used are of cylindrical air type on a ceramic base.

. through the proper angle ahd the desired sub-range is connected to the

i' - For sub-range switching, the drum is rotated about its shaft
| " contact system attached to the plate of the r-f unit,

~ .~ - . A system of 1ift contacts is used in the device. -

-

- To ensure good contacts, gold wire is soldered to contact surfaces.
By

When switching from one sub-range to the adjacent sub=range, the
J. " drun is rotated through 30°. " The sub-range is selected by rotating the.
of knob. When switching from one sub-range to another, the contact springs

_n;;- LT S-E-C-R-EdT . U “y
- s : : f/: gt
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‘ ~ are raised by means of 1£12 reduction gear; then, the d;aﬁ“is released
t- from the catch (at the same time, the spring is releasedoand the drum
' turns freely); after the.drum has been turned through 30°, it is latched;

‘the contacts are then lowersd and tension is applied’ (contact tension is
120-150 g). o i

50X1-HUM

!

" ' / . . '._< “. . . e l.'f' ‘ . 'F-: "~
R - - r-. . o 3. D.ial.s. - | . . |

. ] . .
. . _ As 1lndicated earlier, the receiver has two dials == a coarse tuning
; . dial and an optical fine vtuning dial. Description of the construction

. of these d:l.é.ls/’zfollows‘ f

V' AJ: Coarse Tuping Dlal .+ - ‘ Y
Ve ‘This dial'consistE/;o'two drums with a small diameter’and twelve’ '
7 - facets, ‘ A ' IR R

o

S .Dial marking of the codrse dial drum is on the side facets made of C
« clear plastic. - - // . oL .

. Framing of ‘the dial 4§ such that when the coarse atal is turned, -

- only the operating sub-range:is seen in the opening of. the frame.

.The movement of the dial is connedted with suwb~-range switch by - -
* means of a Joint, sprotket, and a single-thread worm gear disc. '

. A 30° rotation -of the sub-range (i.e., tg}ough one sub-range) will
~.rotate the coarse tuning dial also through 30°, ,

The coarse 'tuning' c!iél pointer is moved by means of a cable ‘which,' :
when the capacitor is rotated, is wound onto a disk comnected to the - ' !

variable capacitor.

. Two 6.3-volt, 0.28-ampere lamps illuminate the dial and are located
" directly under the dial frame.

. . B. Optdaal Dial 0

- The optical dial consists of the illumination la.mp A-25 (12X6), a
_ .two-lense condenser, the glass disc of the dial itself, a three-lense
© 7 4miero-objective, and a ground glass screen. : '

.

- The main qiagram of t}lxe optical system is shown in figure 44,
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The illumination lamp is mounted on a special cast base attached to . -

chagsis of the r-f unit. The bulb base is inserted inside a ball socket
which 1s held by a elips, " . - :

. This system makes it possible to place and to fasten the bulb in
the most advantageous pos¥tion for the illumination:of ‘the dial.
* / L

The two-lense condénser.ig located directly By_the‘{llumination

lamp and concentrates the light through the disc of the dial and through

. the objective.

Condenser lenses are mounted in a rim to the base of which a
‘bracket is rigidly connected. ' The bracket is ‘then fastened to the
Yop of capacitor of the second local oscillator of the receiver.

The glass dise is.made of polished optical glass on which an optical
-gcale is imprinted by miorophotographic means. Before the optical scale
is imprinted the surface of the disc facing the objective is covered with

a light sensitive colloidal emulsion on which numbers and dial divisions

are then photographically reproduced. Thedisc is fastened by a removable
coupling directly to the shaft of the capacitor of the second loeal
osecillator. L

The objJective is mounted in a brass rim and is-fastened to the upper
cover of the capacitor of the second local oscillator. The screen onto

' which numbers and divisions of the optical dial are projected has two

7

- maln parts -« a microprismatic screen made of clear plastic and a ground
glass screen.

Tge microprismatic sereen has a surface cut into small prisms with
a 22.5° angle of refraction. This screen refracts the direction of
maximum 1llumination of the dial and makes it perpendicular to the
front panel of the receiver, (the objective of the dial in the receiver
is placed 22.5° to the perpendicular to the front pansl of the receiver,
thus, without the microprismatic sgreen, maximum illumingtion of the
optical dial would be shifted 22.5° to the left of the perpendicular to .

viewing angle of the optical -dial, i.e., maximum brightness of the optical

“scale would appear only if viewed from the right side). '

o . R . , : "
& ' R * - . ) ‘e

. . A . . 1 -
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M a

on the ground glass’ screen.

!
i
]
b}
_it.. The screen may be- moved with the help of a slotted pin brought out ' bl
"+ ..on'the front panel through 'an opening in the frame of the dial (with l
- the 1necrig;10n "Dial GOrrection")

. also in the form &f & slotted pin. The lock can 'slso be controlled from .. |
" the front panel through the frame opening {with the inscription "Lock").

" gub- -rdnge, the reading marks on which are exactly 50 Kc away from the o ’F

. such a manner so thab the lower part of the dial .is’ open on all sub-ranges
.except the eecond. r., o . _ . ﬁ

_and the lower row ie concealed. ) | B ',

< which correspond to 4 Mc, there is a row of dots.

', NO FoREION DISSEM

A fine grain ground glass screen, vhich incresses image contrast,

o0X1 _HU|M
is placed on the microprismatic screen. A reading hairline is located |

~
T

’

The ycreen of the optical dial may be moved to thefrighp or to the f-.
left from the center position with a ratchet gear assembly connected o o

To lodﬁ the indicator hairline in a given position, a lock is provided

- The dial markings of ‘all sub-ranges exectly cbineide with,one enother, : f !

‘therefore, ‘the fine reading dial becomes an electrical vernier to the .

coarse dial.and is. us 4 for all sub- -ranges. The exception is the second . N

marks of all-the other dials. Because of this, the optical dial has two™
sets of numbers, and<a’ shutter is placed in front of, the proJective
sereen to mesk.either the -top or the bottom row. oﬂ-numbers.

s F

g .
P

tdb !

-‘The shutter 1s Bynchronized with the sub-range eeleotor switch in o !

3
I

When the second - aub-range is selected the shutter 18 lovered and the - . i
upper row of . numbers {corresponding to the second oub-renge) are revealed . '

. J
Cn the optical diel of the second sub-rénge between two markings ) l

This indicates the nonoperative part of the sub-range dial used for ,
switching crystals of the first local oscillator of the receiver, A dead -

~ gpot in the receiver band is avoided because one section of the dial of - y
the second sub-range ends at b Mc, while the next begins with U4 Me, ' v

Frequency overlap at each limit is at least 20 Me.
" Several examples are given belov to illuetrate tuning and reading the | ’ '
rreqpency on the receiyver tuning dial, '

S 0 For receptdon on 5,000 Ke, proceed as followe‘

-

|
b
: )
a) Ueing the eub-range switch, select the second eub range . .. ™

b} By rotating ‘the receiver tuning control' set the ecoarse tuning )
diel ‘pointer opposite the mark on the dial with the number 5 0

;f S .
. ' - "o '
y b ':I ‘ ' .
. L

e

'lr . _:. "7. '._ . “ . b 72 ‘
N R S~E«C~R-E~T
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e) With the game knob, make the fine setting of the Trequency 50X1-HUM

. on the optical dial by making the 0O mark coincidé with the reading indicator
~on the ground glaaa aereen. : : '

1

LY :\' " - - ° E
LY ,' ’ . l y * - " L r‘;i
P A vigw of the dial of a receiver tuned to 5,000 Kc 18 given in ‘o
4 Fig'ure 5. ., ,
Bl ! T ' 'r.f”‘
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: ! ‘ 7 ' ' ‘ . a
2. For reception. on 6,700 Kc proceed as follows! : 50X1._ HUM
i' a? With the sub-range switch, select the third.sub-range. f‘ C

L

b/f By rotating the receiver tuning control set the, coarsé tuning .'
" disl pointer opposite the mark on the dlal with the nuzber 6.7 :

c) With the seme %nob, make the fine setting of the frequency oa

) the opticai dial by making the 00 mark coincide with phe reading ‘indicator,

-~ on the gr&u.nd glass ecreen.

A view oi’ the dial of a receiver tuned to 6 700 Ke- 16 ehown in

. Figure 46, R AR A , ) o
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! "3, For' reception on 16,328 Kc proceed as follawr
. 50X1- HUNI :
a) With the. sub -range switch, select the eighth sub -range. .
N S b) By rotating the receiver tuning control, get the coarse tumng'
C ~ pointer ‘opposite the mark on the dial with the mumber- 16. 3. .:f-

- c) With the same knob, nake the fine Betting of .the’ frequency on
. the optiecal, dial by making the 28 mark coincide with the reading indicator .
on the grofind glass screen, _ . )
; .

A viev of the'dial of & receiver tuned to 16,328 Ke is shown in

- Ty g v

g : 'Figureh'( _ - _ N
P | | | -._z -
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- wvﬁ«—ﬁ-n—Figure h9 shows the‘aial ‘of & receiver tuned’ to 23,997 x&.,n: 5ox1|4unn I
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1} High Selectivity Filter circuits . " S I .
. . High selectivity tilter circuits have complete shielding of their i -
.« . main and most- important ecircuit components which stabilize the perrormance K|
tfg}'.lof the filter,. =~ . ' _ CE

. Circult’ coils are wound with strand wire on carbonyl H-shaped cores . _
. ' eovered with styrene varnish, After the coils aré wound, they are thows ' - < I.!
* roughly dried, then covered with styrene vdrnish and dried opce more. - i
Each coil is mounted on a special base under which eircuit capacitors. -

. are installed. "

o » Y

.- .. The entire unit ‘is mounted on a red copper botto:n into which glasa R |

" . '6r ceramic . bushing 1nsulators are bonded. Through the imsulators go . ./ |

. leads to which,.on the inside of the bottom, circuit wiring (coils, SRR B
capacitora) is8 run. The entire network is covered with a common red . Coi
‘-'copper shield which has a emall opening in the upper corner, SRR T

... The shield and the hottom are hermetically soldered at all seams. - . |
' '" The network is then héated and dried, The opening on top is soldered SR
S when the unit ie heated and dried for the laet times .”-‘

The filter network is fastened to ‘the chaeais with nuts driven .o b !
)onto eight screwa 'welded 46 the bottom of the unit. T S - i st
. N .0.":"1,. \'I!-:- R . AR K ¢:
: [ ' K . ‘. * X
g ‘: . r - 'y :_- . ; i
' o . Lo R
— % CEE T lii
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V. INSTRUGTION FOR USE, MAINTENANCE, AND STGRAGE 01| HUM
' | ' -~ L. Setting Up the Receiverkf ) ﬂ' __7' %_
o ' VA : . ! N -

- Remove the receiver and'rectifier from storage boxes. Check the

<~ . rotation of all.control knobs and switches,

. When zﬁ% receiver 48 to be used on a mdbﬂeinetallation (ship, motor .
’ vehicle, te.) both the receiver and rectifier must be mounted on shock
absorbers. : . : , .

When the set 1is to be used in a stationary 1netallat10n, the shock
absorbers may be removed and the set may be placed directly on the operator's’
‘desk (the rectifier may be placed under the desk but protected from ncéi- "
-dential kicking). '

When thp-receive;/iefpleced on the operaﬁof‘s'ﬁeak, it is desirable
for the room light -t0 {lluminate the front panel from the side. Avoid a

' atrong .light falling on-the optical dial screen becauee it will be difficult
=~ to read. Lt .

' Fasten the receiver to the desk with bolts screwed to the shocks
. absorber mounts (the use' of cords is not permitteds they cennot vithotand
~ - Jolting because ‘of the great weight of the receiver),

. If a place 6f ‘operation is specially built for a given receiver, it
18 desirable that the shock absorbers be installed in the desk with the
dower supports of the receiver 20-30 mm aboue the table top.

o Similarly. install. the rectifier, which ehould“preferably be mounted
.on. the left side of the receiver or under the receiver near the left
. side (near the outlet for the receiver power supply).

> 2. ‘Installing the Tubes in the Receiver -

To install the tubes in the receiver 1t 1s first necessary to take
. off the main cover from the forward panel, removing the screws holding the
T - Torward panels {upper and lower) of the receiver, and to remove the
. " receiver part by part from the housing {or move 1t slightly forward).

Put the tubes in the sockets according to the markings by each socket,
™ ' Oato those tubes Por which provision has been made for rigid mounting,

catches must. be screwed tightly enough to completely eliminate all vibration
of the tubes: o

. . . ,"“_"" . 77
l‘: e I: . - S-E"C-R-E"T . ' . ' ’
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| | 50X1-HUM

If the tubes have already been installed in the receiver, then it 18, ..
nocousary to Veriry that they are tight enough in the sockets. S
/ <
) To install the illumination buldbs for the optical diel (tube A~ 25, ';{
12 x 6), situated in the upﬁer left-hand corner of the lower unit, put.a
*" bulb in the socket, press in, and turn to the right as far as possible, '

4;hen using bulbs with incorrectly placed filaments or dulbs
that have een improperly placed, check for uniform illumination of the |
dial after the receiver has been turned on. . .. . .

-

‘The 1natallation or an i1llumination buld can be done- by selecting the
most favorable condition for the bulb: the socket of the bulb ia attachcdg
_ to a joint and can move, in any direction.

It is firet necesgary to slightly loosen the 1cwer side nut oa’ the
basé¢ of the.bulb, :

. To install the illumination bulbs for the coarse tuning dial 1t is
neceasary to:

a) Remove the dial frame from the receiver. o

s, b) Loosen the serews holding the bulb sockets and turn the sockets N
T~ until the bulds can be easily inserted. Co <

J

" ¢) Screw in the bulbse
" d) Tighten the screws holding the sockéts, positioning the bulbe so
" that the greatest amount of light illuminates the face of the operational
part of the dial, .

-
’

It rust be remehmbered that the illuminetion bulbs for the coarse '

'-tuning diel are connected in series, and in the event of a defect in one
of them, neither onéuwill light.

Pl L]

¢ ] ."':‘
L] * o
1
1
d“. .
+ ,"-'\'

.
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“;ﬁ.open or pole antenna,rconnect the feeder to outlet Al. 'f;:;.

]

: NO FOREIGN DISSEM : [ -~ ..'%

3. Connecting the Antenna and Output_ﬁqnipment :

. ] . ‘ . b
P - ' B b S . *
[ - - +

Connect the antenna at outlets labeled A and.A y -8ituated on the right
 8ide of the forward. panel of the lower assem%ly Fgr optimal operation of .
.. .. each given type of antenna,it 16 necessary to have ‘the antenna selection .- ~
Ca switch, located'.on-the forward panel of the receiver, placed in. the proper '
S position (apcording to, the label) .. _ o

: For 0 eration with a symmetrical feeder,’ connect the ends to outlets

-_.
.'t,"_
. T

/ ; : : =
For 0peration with an asymmetrical feeder or: coaxial cable with an .

f;‘”u Plug the headphone (1ow impedence) into any pair of Jacke on the -«ﬁ‘:*:l
forward panel of the }ower assembly (labeled "Headphone") ',,‘ A

For operation with the line, connect it to the terminals on the

:  forward panel’ of. the ‘upper . unit (lebeled "Line") or’ to the Outlet on the TN
.'. rear aide of the houeing .

\

For operation with the loudspeaker, connect the speaker to the, "Iine

,‘Qterminale by means. of a two-conductor line of the proper length.. The
“headphone and line outpute of the receiver are aymmetrical-- there is no
oA contact with the frame of the receiver,

"hi Switching on the Receiver and Testing for Operational Capability

To put the receiver into operation, place the voltage awitch on. the

- rectifier in the poeition corresponding to the rated power supply voliage.-
.~ Connect the rectifier to the power supply and to the receiver by a cable,
" “/(insert one end of the ceble into the output socket.of the rectifier, and_
. "the other: into the power supply socket on the 1ef€ side of the receiver ¢« -
':|housing, gee- Fig. 50). -

t

-There is a special ‘cable, supplied with the. receiver spare parts set,

L .for aupplying power to the recelver directly from'a battery. Insert the

'end of the ‘cable terminating in a plug into the power supply socket on .

© the left side of the receiver housing, and connect the batiery 4o the leads ~

--at the other end of the cable (according to- the labels on the cable lugs). .

+ Thentturn the power switch of the receiver to the "On™ position. After
the tubee ‘warm up, the receiver is ready for operation. :

S~E=CeR-E-T
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To test for operabionel capability, first check the current and voltage
. on the test -meter of the receiver. Readings of. the instrument for all e "

positions of. the test . switch should normally lie within the red sector of' oo
the dial./ . _ o . . ) - '

' Tube No h presents en etception, since its eurrent in some regions of
sub-ranges II, III, and VIII may register outside of the red sector of ' !
.the dial. / o

Ir fof,some positiona of the control ewitch the readings are outside of ' i
the red sector (too high-or too low), the tubes of the receiver corresponding ! J
to the numbers on, thd ewitch should be changed. Lo '

NOTE: Checking qf currents and voltages is made under the rollowing CE !
'condition3°'” R

e) The sub—range/éelector switeh can be in anj‘poaition except

sub-range 1.0 e ' -
' .

b) The high’ rrequency gain control knob is. turned to maximum -

' amplification position "10"). Ut

- .

—

!‘ .
. "e) ‘The audio frequency gain control knodb is turned to minimum e i
amplification [{ position "o") 4 -

-~

SR ”: d) The calibrator is turned off.

e) The ASC 18 Lurneq.ofra SR 3 - o

f) The third local'escillator is turned on. e ' |

s
. 1, . ]

f P

After the currents' end voltages of the tubes of the receiver have .
_ been checked, a teet -for actual reception 1s made.

' The receiver is operating normally if, when the audio and high )
frequency gain control knobs are turned to position "10" (maxirmm :
amplification), a-loud noise is heard in the headphone and stations can -
be heard on all sub-ranges (with antenna turned on) by turning the ‘tuning , :'
‘knob, ‘ . .

NOTE:, At night on‘sub-ranges X, XI, and XII, 1.e., on the highest
rrequencies of the receiver, few stations are usually heard, and occasionally .

nothing can be heard .Thie is explained by the presence of adverse condi- )
tions arrecting these rrequencies at night. L - -
- I i .
i - . .I'I . '.,‘-._; - - ‘ . 1
N S 80
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L 5: -Operation withithe 3eceivég‘j‘. - *50X1-HUM. .

: :: | - " A.. Telephone Receptionf_uf"

C » o
- g "After the pover is turned on and the tubes are heated, proceed to tune
: ) the receiver as follows:

a) E?tablish the required band (containing the frequency of the
transritting station). S

b) Turn on theiautOmatic sensitivity control.-:

'; . " ¢) Turn the high frequency gain control knod to maximum amplification .
(position "10") , . C

.-' "3'd) Establish an ;ntermediate rrequency band or 3 Ko, 6 Kb, or 12 Kc.lt

C o e) Establish'a low frequency band of 2. 5 xc or S Kh..
' . 'J- ’
L £) Turn off the noise limiter. '

g) Turn off the third local oscillator.

]

h) Turn orf the‘éf&stal calibrator. ' 3 P

i) Previously turn the audio frequency gain control knob to
position "2.5% . : .

‘Establish the frequency of the transmitting station with the main

coarse tuning knob ‘and with the optical dial (make the setiing as accurate
a8 possible),

) After- receiving the station, adjust the audio frequency amplification
_ until the desired volume of the signal is attained.

_ For telephone reception without automatic sensitivity coutrol; all of
the foregoing. remains in effect, with the exception of items "¢" and "i";
amplification is adjusted with the high rrequency gain control, while

- . the audio.frequency gain.control knob is turned to position "10."

s
-“

"
e

A
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"General View of the Receiver with the Rectifier

Puc. S0, O0unl B HpHEMEREA © BRNPIMBTCLCY

 Fig. 50
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35 Aural Telegraph Beceptléq _ .. B50X1-HUM
lv :‘ " ) i "" " ) ﬁ‘l
The ;eception of voice- -frequency carrier telegraphy is accomplishud
P in the same manner - as - telephony reception.
S _ _

When telegraphy is being received in the CW mode, all of the pre-
liminary operations are carried out in the same order .as for the reception
of telephopy. In addition, turn on the third local oscillator and tura
the "Cont¥nuous Tone" knob to position "1" (the beat tone is on the order
of one kilocycle). '
When large {nterference. is present, operate with an intermediate
"frequency band width of 1 k¢ and an audio frequency bandwidth of 0.3 ke.

C.. Testing and Correcting Caliiration

A check for calibration accuracy should be made 1.5'to'2 hours™ after
turning on the receiver (an error in calibration can be larger by T00 to

- 1P00 cycles immediately after the receiver has been turned on than after
warmiup). '

. For a calibratién.éheck, turn the sub-range selector switch to any

sub-range except the second, and turn on the cryatal calibrator of the
- receiver, Lot .

: Turn on . the third local oscillator. Tstablish an intermediate frc-
. quency bandwidth of 3 or 6 kc. Establish an audio frequency bandwidih
of 5 or 2.5 ke, )

Turn the audio frequency gain control knob-to maximum amplification.

Carry out the amplification adjustment by means of the high fre-
' quency gain control-knob,

Switch on the autOmatic'sensitivity control,

" Calibration rererence points on the coarse tuning dial are in .
multiples of 500 kc (freqpency setting in digits)

There are two;met?oda3for checking the caltbration accuracy.

£ “~ ¢
1 i+
A kN !
\ ;
[
| | .
/

L]

. .8
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First Method: Turn the control knob for the'beat tone of the third

local oscillator ("Continuous Tone" knob) to the "O" position, and the

course tuning and optical dials to one of the reference points (the fine

tuning dipl must be im the "00" position). o , \

. By turning the third local oscillator knob ("Continuous Tone"), determine
: the position of zero beat.- The reading of the "Continuous Tone"™ dial will
then give the magnitude of the error in kilocycles,

Second Method: Turn the control knob for the beat tone of the third local _"
oscillator ("Continuous Tone" knob) to the "O" position. The calibration .
" error is obtained divectly from the optical dial as the difference in ‘
.. readings for the frequency sof the reference point (zero on the optical dial)
“-and the frequency correspohding to the zero beat (the optical dial is divided - ' |
into 2-kilocycle intervals), _ . -

. Calibration isjvi7ﬁin'tolerance if the error does not exceed 2 ke. .. ‘ k*

If calibration error-of the receiver, when checked for onme suB=rangé N j
does not excedd 2 ke, then the calibration 1is within toleran¢e for all .
- - other sub-rangqs;- : ‘

NOTE: The check for dial calibration accuracy cen also be made on .

the second sub-range; however, it must be kept in mind that the frequency . d

- of the reference points on the dial must be shifted 50 ke relative to the
- dial reading for the second sub-range. ' R i

If an allowable dial calibration error of 2 ke 1s exceeded (possible t
.with an excessively low ‘or high ambient temperature.), or if it is neccssary - -
to increase calibration accuracy, then the dial error of the receiver should '
be corrected, using for this purpose the incorporated-calibrator and the
alignment system in the receiver,

Mechanical and electrical aligners are used for this eorrection. :

The mechanical aligners shifts the screen of the optical dial. To
use it, it is first necessary to loosen the safety lock (located -in the
upper left-hand part of the frame of the dial and labeled "Safety Lock")
with one or two turns.  Then turn the aligner, located in the upper right- .
hand part of the frame of the dial and labeled "Dial Aligner."

e e )
-

' ! \
.+ The electrical aliéner gives a fine tuning of the second local oscillator
clrcuit. The slot for;manipulating this aligner 18- located in the upper- Do
left-hend corper of the panel of the high frequency unit, labeled "Electrical |
Aligner." < . . '

{.
K

3.~
-
- s g

. . e ‘ - A
: . A §=E~C~R=E-T ol - T
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. The alignment seqnence for-the dial is as rolloWB.‘ turn the '
""Continuous Tone" control knob to the "O" position, switch-on the crystal, - -
v calfbrator, and turn the receiver tuning knob until the zero beat appearax B
S at the segond reference point on the dial. , : PR
' (:;' * ... .Then,’ turning the slot of the mechanical aligner, align the reading
- ' erosshair of the optical dial with .the "00" mark, after. which, retune & ..
the receiver to-the fourth reference point on’the dial-and align the "00" .
" 'mark of t?e optical dial with the reading crosshair. If the’ zero beat
. ' now appears, ‘this means that ‘the entire dial is in alignment and’ the
N "pg,;aafety lock should be set. L «l _ .

s
- . ' i

V- R
. .

s B O ¢ the -zero beat does not appear, the electrical aligner ahould be S,
VU Lo turned until it does. S

. Lo Arter tbia operation retune the receiver again to the aecond refexcnce'--ﬁ‘_:'
A . ' point-of the sub-rangg, check dial calidbration accuracy, and, if necessary, ...’
' © " make a correction with the mechanical aligner, after which again align the.
.dial ‘at the- fourth rererence point by means’ of ‘the eleotrical aligher..
R - The dial calibration ‘check and alignment are made (2-3 times) for the RN
. "~ middle rererence points of the dial until a minimum dial calibration L
© error is obtained. .

) After the correction is made, sét the safety lock of the mechanical - Lo
' corrector and cloae the aperture of the electrical aligner. ' J.f
wlL T .
NOTE Since the digits of the optical dial for the second sub-range -
- are shifted . 50 ke relative to the other sub- rangesf 1t is recommended, in
- . order ‘to avoid errors, that-the receiver not operate on the second sub- '
R range during dial. calibration. - C

s After the dial hae been aligned for any sub-range, the dial will
"-automatically de in alignment for the second sub-range also. : :

.l

R S D. . Reception Under Conditions of Strong Interference

Lessening of interrerence from nearby radio atatione can be done by . .
shifting to a narrower,i f bandwidth {at the same time it is also advantageoua

- to decrease the audio freqnency bandwidth) N ﬁ..' Lo
- NOTE For telephone ‘reception it is not adviaable to decrease the IR
(:i' bandpass o lese than 3. kce(ror the strongest interference) '

JrERALD 8-B-C-RBD UL L R

) - S,
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Wwith strong interference, in the case of telegraph reception, it is’ ﬁ' _'. S
,possiblc to use ap IF band-pass of "one" ke ndd' a Voice-freqnency filtcr \ L ¥
with a bepd*pass of "0.3" ke. oo . ho

-{ ).

0.+ 7 In this cese it must be. remembered that the beat tone from the third s
'local oscillator should be' on the ordér of 1p00 ke’ (the "Continuous T0ne"‘
-knob is in position "l“) R . :

If a transmitter situated nearby and operating on & frequency ¢lose to © ,'7
that of the receiver causes interference, and a 8hift to a narrower band- ' :
‘pass does not lessen/the interference, then the ‘audio frequency gain conbrol °
knob should be turned “to maxinum amplification’ (position "10") and the
-radio-frequency amplification should be attempted., In thie situation the.

"' automatic sensitivity control is turned off., « 21 . :

e StrOng pulsating ?isturbances from sparking of.motors, relays, 1gn1tion Rt o
-~ of ‘automobile’ engines lightning discharges, etc., causing sharp clicks . . | = 1
 1in the telephone, can be ‘diminished by the use of a noise limiter in the . A

receiver o ST .f . . IEIPRR

: In- this case it is usually necessary to adjust the radio-frequency
. ;amplification (1t 18 better to turn off the automatid senaitivity contiol
.. while striving for the clearest audibility). _ T
- . . ! .
k“i, f: It must- be” remeﬂbered that the noise limiter cuts out only pesk voltages
R of excessiVe signals, it cannot completely eliminate interference, .

+ - e

E._rUse of the Automatic Sensitivity'Control e -; f,,i;'; -

Teol
. . ¢
I . . , -,

Under normal circumatances the receiver should be operated with an’
< . automatic sensitivity control. _
For slow rate telegraph reception and hand telegraphic transmissions, . L !
the time constant of the automatic sensitivity control must be increased = D
to one second; otherwise, during transmission pauses (and also during slow -- .. °=
tranemissions and between telegraphic. characters), the amplification of the '
receiver will.build up end 1oud noise will appear. -
! .
. During aearch, theitime ‘constant of the automatic sensitivity eontrol S
~muet not be greater than 0.1 seconds; otherwige, 1t'is difficult:to locate e
8 weak station,; eapecfally i a strong atation happens to he operating on’ IR
. & nearby ffequency. i* Jf._ Clal) RS _ ‘ ) Ca,

° LI . ° L
- IR [
T §-E-C-R-E-T . - 'n-i.
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F. Diversity (Antenna) Reception

- 50X1-HUM

o

For gombining several receivers {diversity [antenna)] reception), i

outlet),.

the case of telephone reception, the outputs of the ASC of the receivers
are connected in parallel, but the terminals of the ocutlet to the line are
connected in series and to the ends of the common outlets (common telephone

The sé;e time constant of the ASC should be established Tor all reeeivers

' operating tOgether .
-/

The method of combining receivers for telephone reception is shown {n’
Figure 51 {three receivers are combined in such a. manner).

NOTE: When combining receivers for telephoue reception, 1t is bevter

. not to connect the log
stages of audio frequ

d directly to the receivers but through auxiliary
ncy amplification, in which the grid circuits are

connected to the outlets of the various receivers snd the plate eircuits

———

N .. . i

S=E~C=R-E~]

e

are coupled and operate together on the load (see Fig. 52).. :

87" .
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1 'r | | ‘*
/
/o _ !
. f _%o antenna I ) to antenna IT’ -
tline, . . asC soutlet $4 - b ' !
_13_ 'gﬁ}ft lf.ne . ASC outlet |
o NS @ Y fﬂuwl APV =
¢ BE &= R I
o 010 o o 0430 o
p= RN,

1rC0mbined Headset Outlet
m&m Avzxrd

ot "

Com'bined Receivers Headset Outleta | e

Copmtopn mepegonn borxod
AdvemINUK

" %o }* * Load . -
NS g ’ .

- e - N P

Fig. 52 Auxiliary Stage for Operation with Combined Receivers
During Telephone Reception

. ‘88 -
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" This prevente the output ‘stage of one receivér rrom affecting 50X1I%Uhﬂ N

O 'another. L : oo ) : . g
L ~ Gombd ed reception of voice- -frequency (modulabed) telegraphy 1s j;:w;,; =
accOmpliehed in a manner similar to that of telephony.r . o KN

Combined reception or telegraphy with the third local oscillator o

. _(aural) is accomplished in a manner similar to that of.-telephony. However,. ' !

.. - 'in this cape considerable experience is required by the operator, since . T

" » even'a slfght difference 1n'the beat tones of the two receivers will tire ./ &

**: " hin grestly (he must carefully find. and maintain the same beat toues from - . '?ﬁ
“both receivers) Y3 P : i G

co Combining three receivers makes this work even harder, since it -is not v

s "poseible to make a fine adjustment of the tone.at any one receiver.-

. COmbined receiVer reception of telegraphy (in the case of aural recep-
tion) must usually be/done using & tone manipulator. ‘A diagram for such . iy :

"+ a situation is shown’in Figure 53. A diagram for combined recelver - ‘u S I

o reception in telegraphy with recording by an undulator.is ‘given in Figure’ Ca gl

“ ' .5hi. a system for limiting the amplitude of.the signal ie.connected in i 1.7

© +-- parallel to the outlets of the ASC's of the receivers, following which S

. h:ie an electronic relay: operating the undulator.;.eI;-J v Con

T SR YA SN G- PE P

. - "It must be remembered that the output of the ASC of - a'receiver supplies“ ' "iﬁ
5 . & negative voltage relatlive to the ground for a normal input voltage on .. :
e the order of 3 volts.- ' ‘ i
: “The cables connecting the outlets of the ASC-of the receiver must - SRR
' . have a capacitance no:greater than 1000-2009 uuf (especially for recording - ‘5
. f i

|

]

1]

i

i of rapid tranamieeiona) The load resistance muat be- greater than 1'000 OOO
v ohms. ' LR

4oL

.

_ 6. ‘Receiver Maintenance - *;
e : B ! L e

A receiver possessea a high degree of reliability and is designed to.’ P
‘retain this reliability over a long period of time, . However, improper .. . M
operation of ‘the receiver can shorten its period of’ uaeful service or ) . '
decreaae the reliability or the data received.; Cf

_ An attentive attitude toward the receiver and obaervation of all the. . .
requirements. and ruleé for its use enables-: the operator to. operate the ‘ :
_receiver conridently over long. periode. - 'f,‘- i. ,np.cH : h _ N

i .
L e

Below are listed tbe basic rules for, handling or the receiver T o

R .
l . N . B n

A'-._“ IS 4 l I [ . S S 4 .

o' h . . L .

_ e R S=E«CeRaET ‘;33 fiﬂ:j? o
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e ‘“ < B . R ecommended:

&

' .- . } !
.a) .Turn on the receiver for 1.5 to 2 hours prior to operatfgaxliHL”w
. great calibration accuracy and high stability of operation are required;
-+ 1f a frequency drift-on the-order of 1000 and 1500 ke is attained during
. - . the first I.Syto 2 hours of operation, then the receiver _can be turned .
"(::j i.on for 5 to 10 minutes before operation.

. —l‘r-f'}-

_.n

02 b)) Turn the. receiver off during an interruption cf 3 to 5 hours in -
~ its. operation. - o

s,

.. ¢) Do not - switch sub-ranges unless it is necessary; do not shift o
. .quickly from one sub=range to another, turn the tuning knob quickly, S
. oor force it past the extreme positions on the dial. g . . RS
N o : e
") Do not allow operators .who are not familiar uith the instructions e

"
-,

.i'fg:jf for their operation to work with receivers. e ._uh,“,“ S L RS

‘e e) Do not make a ca&ibration correction of the dial or switch over
to the cnntrol units unless it is necessary. .3,. : e

.-gf_ ;. f) Do not remove the receiver from its housing unless it is necesssry. ; S

N 't

5 , , F orbidden:
a) To remove the optical dial of the receiver vhen it is in opera-'
. tlon and to adjust.the optical system of the objective, comprising the
condenser lenses. (except the illumination bulbs for the dial, whosge
i adjustment is made in conformity with the presenht instructions)

P
G

. ‘o) To remove the cover of the capacitor units and uncover the 2
U compartments of the drum-type sub-range selector switch.ﬂ

&) To make & fine tuning of the receiver cirouits.

'd) To remove the control inob for the third. local oscillator Tt
("Continuous Tone"). ii“_ﬂ-x' , s

: These operations can- be carried out only by experienced engineers
‘4in a repair shop. i

{:'?.{ Care og the Rggg;xérr

To protect the mechanioal and electrical perts of the receiver

"'ti: during its operation, moving,. and storage, the following basic rules . L

v+ must be observed. “f' S RS
a) During continuous use the receiver mechanisms should be inspected

‘gvery 2 months and its msving parts oiled (vernier, _sub=range selector

switch and its’ bearings, gear ‘wheels and bearings of the band selector
; / L. SWitCh' Btc.) l "_7 .:"t"‘ e T

BB-C-ReEr i

. S A TR I
L .. )
-~ oo o Tt LA
. S k
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NOTE: Lubrication of the contacts of the sub=range selector switch :
is not allowed. _ 1 50X1I4Uhn

| A special anti-fréeze lubricant in the spare parte kit is used for 1
oiling the moying parts of the receiver. K ’

b) It is recommended that every 2 to 3 months of continuous opera- J
tion of the receiver its internal parts be wiped with a soft, clean rag,.
slightly moistened in gasoline, to remove dust.

" NOTE: Care’ should be taken not to damage the contacts of the drume - v g
t. type switch when wiping them. Be careful not to leave any lint on them A |
-from the rag. ./ : S

Er
-

e) During prolonged interruptions in the operation of the receiver
‘(more than 2 days) place the cover over the front panel.

- —

d) Guard the receiver against sudden changes in temperature and
spilling of water on it. /

' -,

. e) The receiver may be transported only in packing boxes, with
~ the ordinary rules for moving valuable equipment being observed.

- :

' 5
P
g

*

f) When ‘a receiver 4s stored in warehouses over a long period of
“time, all the regulatibns for storing military equipment must be observed.

The receiver and all spare parts kits must be in tizhtly -covered packing
| boxeso )

--*:‘;-...
Tl

VI, TESTING THE RECEXVER AND GENERAL INFORMATION ON ITS REPAIR .
' ' 4y Capab '

A,

-
.

The .receiver is operating normally if:

a) The current in all tubes and the input voltage are read within .
the red sector of the dia) of the control instrument (with the possible :
exception of tube No. U [gee section 4 of the instructions for operation,-
handling, and maintenanca/) when the radio-frequency gain control knob
is turned to maximum amplification, the audio frequency gain control knob
is turned to minimum amplification, and the third local oscillator is '
turned on (the ASC ‘is turned off);

I

- NOTE: The sub-range.selector switch is 4in any position except L
that for the firet sub=-range; , .

g o s A
- *

s p—— .

b)- The calibration error, -as checked by the quartz calibrator,
does not exceed 2. kc; _

-

¢) Noise is heard on the headphones when the radio and audio :
frequency gain control knobs are turned-to maximum- amplification for . Ty
all sub-rangee of the receiver, co ~

. - 9% - :
N S=E«Ce«ReE«T
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S e,
L

d) Distént}stationélcan be heard on all sub-raﬁges when the antenna
is switched onj - I B A

S .St B0X1-HUM
i .. NOTE: When receiving, it should be remembered, that the calibrator
.- switeh should be in the "OFF" position; otherwise, there will be no ..
. ;- receptlon, since the quartz calibrator, when turned on, takes voltage -
(::}* ... from the plate of the first mixer, and the screen grid voltage of the

ot et R

. . R

.'-M'_‘,“_‘; N I

TR e

R T )
PR -

e e

St A
-

' :ﬂ_firgt intermediate frequency amplifier is sharply reduced. .
L .+ za: Testing the Tubes - )

- _,_i“"f'If the current and ‘voltage test switch gives no indication of the
¢ .. .. location of a malfunction in the receiver, a complete check -of the'
7 i voltage and regigt;nce;}Pj;1;-stages of the receiver must be made. -

%

;

:

\

f+ .70 - . For this purpose, it is necessary to usé the resistance and voltage o
"7+ y'diagrams included-in the present instructioms. Proceed.in the following - ..
' J:: . manner when using these diagrims: SR -

]

¥

o7 a). Carefully remove.the upper and lower pariels of the receiver .
w © .+ .from the main housing and, without connecting them by a cable (separately '
. ' - by unit), measure the resistance with tester TT-1 (the’internal resistance ' -
C el of tester TT-1 is'l megohm), - RIRENANCTE ;
coL Removing each tube in order, measure the rESiStanée'-"blet'w'eén each .
i+, - 'prong and the frame of the recdiver. ST

Coel Normal resistanéés‘afe”showﬁ in the resistance ﬂiggfams (Figs. 58 5: -?
(17 “eroland 60). - Deviation (more than 20%) of the measurements from the resistances. .’

" given on the diagram indicates a malfunction in the circuit checked., - -
g "5)'jAfter'cﬁecﬁing.fﬁéﬂresistance, measure ‘the voltage; to do this,

D placq'the.upper,gnd lower panels of the receiver on a table, as shown in’

.. -, Figss 55 and 56, and unite them with special connecting cables, found in

L i ¢+ .. the-spare parts kit:of ‘the receiver (make the connections according to L
. themarkings on the.cable plugs'and sockets on the panels of the receiver). -
L. .. v Ly - N y A T

P . . I TS e R R B . . ' - o . R

. . . A- 5 " ‘-,“ . } . ....'.. . ,_ . .
.-' . . - ."_lf; - :};"t " D 'l' h ..; ‘.I ! i
R S Yy e MR
:' e ._‘,‘..-_ iy v ._Z b 'l'..j\ Al --_- . ! ',‘ g 4
s T oy RPN .
L '.1‘-" y W £ .; .f ! A ' “ .
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ith the Housing Removed

-

-t

- A .
the Two Receiver Units Connected w

-

‘_ L ]
Fig. 55 Front View of
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-

» - | | ;

- R . - — -

Fig. 56, Two Connected units of the Receiver, removed from the Housing.
: . Rear View. : '

95
S~-E-~C-R-E-T
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i

In the lower pamel, open the tray and the cover of the section that . F:€5~OX1 HUM
houses the crystal calibrator and the second loeal oscillator. Switch on '~ )
the power to the receiver and with the tubes installed use -the TT-1 tester < '
(from the wiring side) to measure the voltage between each pin of the tube
and the chebsis. "

(Fig 57. Voltege Diagram of the Output Sections) [See mext pages] =+ = '

The rated votage values are shown in the voltapge dlagrams (Fig 57 ancl :
- Fig 59). A devietion of more than 20 Percent in the measured voliage from ' '
. the value given in the diagram indicates a fault in the tested eircuit. _ ‘ J

L

(Fig 58. Resistence Dfagram of the Output Sections) [See next pages]
(F1g.59. Voltage Diagrem of the Output Sections) - [See next pages) ce

1. Gain knobs R-F gain and A-F gain at maximum; mode telegraph. ' o
Turn on noise limiter epd turn off automatic sensitivity control and crystal
calibrator; view toward wiring side of tube board Pins mumbered clockwise; .
use TT-1 teater for measurements. v 1

¥

i

2. Measure with 176 volts at the output of the rectifier; if there is
a difference of voltage at the rectifier output, the voltage given on the
diagram should be corrected accordingly.

_ 3. The crystal calibrator should be switched on when the voltage of -
T tube 18 is 'beingmea.sumd C T A

Fig. 60. Resistance Diagrem of the Radio-Frequency Section o

1. Set the Gain' knobs R-F and A-F at maxinnm, mbde switch on ‘belee:xaph' ..
turn off the crystal calibrator and ASC (eutomatic sensit'ivlty control); and .. |
turn on the noise limiter. oo

2. Calibrator switched on when resistance of tube 18 1s being measured.

.3, View toward wiring side of tube board; pins’ mumbered .clockwise fram’
the key. - g

“ b TP-L tester used for measurements. o o ‘ L
i - " P
. *~ 3. GENERAL LABORATORY TESTS. | : &

’ oo (in the repair shop) . S "*w—)

A. Testing Accuracy of Calibra.tion

A frequency standard, accurate within 1077, is required for testing the
, calidbration. . !

]
I
. LA T ' i
. . A
. M - .'_ .

IR ST TR (8 .
‘. 4.t ...  SeE-C-R-E-T cow B P
. ’ ‘.t # ', i !
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| _and the crystal calibrator.

. set the "Continuous Tone" control knob

. ' . ' HO FOREIGN DISSEM

. B. Testing the Receiver-sénqii:ivity .

. St . . 90X1-HUM
‘Receiver . sengitivity is checked by supplying a high frequency volts

age from the standard generator to plugs A; and A, (3) through a resistance

of 100 ohmd.

Set the .antenna selector switch on the middle position - "asymuetrical" .
(coe.xia;) feeder. : , . :

Load th; recelver cutput with one pair of low olmic phones, to which s
copper oxide voltmeter with internal resistance greater than 10,000 ohns is
connected in parallel (If a tube-type amplitude voltmeter is used, the _
measurerient of the sensitivity will be incorrect and will indicate values
three times greater than the actual values.). Set the sudio-frequency gain
knob at position "10," which corresponds to maximum volume; regulate thz gain -
with the radio-frequency gain control kmob. . .

- Switch off the ASC /{automatic sensitivity contol), the noise limitar
Set the bands at an intermediate frequency of

"3" kilocycles and an eudié frequency of "2.5" kilocycles.

Measuring Telegraph Sensitivity: Switch on the third locel oscillatéry; -
‘ at about 1,000 cycles. Establish
8 receiver noise voltage-6f 0.5 volt on the phones. If the receiver sensie

. tivity is normal, the receiver cutmut voltage will not drop below 1.5 volts

when a high-frequgncy voltege of 0.5 - 1.0 microvolt is supplied from the
standard oscillator. - :

. Measuring Telephone Sensitivity: Switch on the third Local oscillator,
Bstablish a nolse voltage of 0.5 volt on the phones while a 3-microvolt, un-
modulated high-frequency signal is being fed at inpat. ' If the receiver
telephone sensitivity is normal, the voltage at receivé® output will not -
drop below 1.5 volts when the stundard oscillator is modilated (40O or 1,000
cycles per gendnd MM, 30% moduletion). .

L
- . '

L. REPAIRS

Small repair jobs, such as exchanging faulty fixed capacitors and re-
sistors (other than wire-wound), can be done on the spot by experienced re-
pairmen. oL ' L

. .
The replacement of potentiometers and switches, end the repair and
tuning of ci:;cu_its » should be done in repair shops by experienced specialists.

General information on the detection of feults
tifier 1s given below.: : . .

in the receiver and rec~
. ir ) , B 5 " n' * - .

»

- cL

. - S-E-C-R=E<T ' .1, S

e r h
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1.

Calibrator does not
cperate after being
switched on.

PR S

2. When the radio-fre-
quency gain control knob
i3 rotated, the currents
of tubes-4,7,8-and 9 do
not vary. L.

3. The audio-frequency
gain-control knob does
not regulate the gain,
and output signal is
‘barely audible.

k., Receiver operates
rormally, but a check
of currents shows
deviations from normal
in certain positions,
or currents of certain

1 tubes ere lacking

entirely.

5. Recei;rér operates
poorly or not gt all.

©

i

a) crystal-calibrator
tube not functioning
b) calibrator toggle
“switch faulty
v) fanlt in circuit

Fanlt in ragdio-fre-
quency gain control

P

~

Disconnection in the
andio-frequency gain-
control potentiometer,
or circuits connected
to it.

Fault in current-
checking switch or
its circuits -

-

!

One of the tubes is
out of order 4

a) change tubes -

b) check feed voltages
at sockets of calibra-
tor tatbe board.

v} check circoit

Check the radio-fre-
quency gain control
potentiometer.

Check the smdio-fre-
quency gain-control
potentiometer. Check
circuits connected with
gain control

Check current-checking
switch. Check the
stunting resistors in
the corresponding tube
eircuits : :

AP

. T =
- ‘.' A i4

-~

Check tube currents.

~ 4 - 1

Replace toggle switch.
If tube shows no plate
voltage, the toggle

switch bas disconnec-
tion in position "Off”

Replace potentliometer. )

-
T~ - - -
=
SR .

-

Replace potentiome‘ter.

Replace the faulty
shunting resistors.

Replace faulty tube -
with a good one.

-~ -

PN

]
1]

WASSIQ NOTZIOL ON - -

.
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O
w

¥

" _ishes. :

6. One of the sub-range ‘

. @oes not operate. -

7. In swtiching from
the intermediate fre-
quency of one pass
band to that of ane
other, andibility ven-

-} 8. Image of mumbers 6'1’-'
- optical dial obtained
on the reading line is

11legible (not to be

confused with illegi- .

ble image of mmbers
along edge of screen’
of opticel dial).

.

) ) B
a) first local oscil-
lator not functioning;
b) fanult in circuits of
drum switch of the -
particular sub-range

a) No contact with one
band in intermediate
frequency band switch,
or )

b) shorting in one of t
.the trimmers of the
particular band

a) improper regula.tion
(shift) of cbjective
of optical system or

b) loose attachment of
dial disk.

i) attachment of dial
“eollar on =xle of

A\

4 Current will be, the

“|b) check the instal- .

-~ lrange; possidle short

" Declassified in Part - Sanitiged Copy Approved for Release 2013/02/20 : CIA-RDP80T00246A062000070001-8

‘- e
e} check first local os-
cillator according to
current of tube 3.

same with drum switeh:: !
on or off, if famlty.
Short in trimmers of
cell 1 of local oseil- |,
lator also possible.
(Check trimmer)

lation of redio-fre-
“quency circuibs (in .
“the drum switch) of
the particular gub-

in circuit (check
trimer) or fawlty
ﬁ.xed’ capacitor.

a) check contacts of
bahd switch at inter-
mediate frequency.

b) Check trimmer.

Check' C o
a) tightness of screws*
holding optical sys-

" tem to capacitor
block,

capac itpr block.

hY

Replace trimmer\ .
Correct short- .:_

Replace’ tr;i.unaér;-
Replace capacitor.

.Correct short.

Correct ("tighten™")
faulty contacts.

Replace ttimmer.

Tigh‘beh screws.

S

' 50X1-HUM

3
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optical dial 11lumi- of 1amp of optical screw which holds the position and tighten
nation. system. . bracket and hinged screws.
. . . . Joint of lemp together .
. © and, by rotating the
. lamp a little at a - O~
! . : : . PO time, find.the correct ~ : e
. . o -} position. . . . A S
10. When rectifier is Power line fuse of the Remove “ena check the Replace fuse. B
switched on, there is’ rectifier has bumed :ﬁxse. _ . - S
. no plate and no fila- cut. : R \ e T S
. ment voltage,-and sig- T -‘ D : \ L ) RN -

nal lamp does not light. . i . .

. . l - -
e PRI . .

3 . 11. Rectifier shows fil- | The S5IT4C (5TskS) Remove rectifier from ] Replace the faulty
"o ament voltage, but no hot-cathode recti- housing and test the rectifier tube.
8 A plate voltage. fier tube has burned rectfier tube.
a8 & out.
g 5 | .
g 12. Rectifier shows Faulty electrolytic Unsolder the capacitor;{ Replace faulty
BN normal filsment volt- capacitor (Fo 9 on check the value of - -.;. capacitor.
E age, it reduced plate the principal circuit| plate voltage supplied
voltage. diagrem for the reez’ | by rectifier.
) 7 tifier) .- )
T2 {15. Rectifier shows nor- | Short in the circuit Unsolder the electro- Replace faulty capaci-

e85 T mal filament voltege, following the filter lytic capacitor and tor. o -
- . tut no plate voltage; has cut ouf the elec-| check plate voltage - 50X1-HUM
Vo - | rectifier tube func- . trolytic capacitor supplied by ‘rectifier. i T

) tions; the filter choke (Fo 6 on the princi- S SR

R {No 2 on principal eir- pal circuilt diagram . - i

cuit diagm of recti- of rectifier). T , i
' fier) heats up. , A )
B - . . N

RN g_ ’

' KOTE: The above ind.icated characteristics of fanlty condition, toghther with'a check on the normal
operations (resistances, voltages and vlate currents of tubes), efferd the pessibility of gn
accu.rate 1ocation of alv equirment. faihres. . .4

- L . ’ >

B . . :
( " . ' 1 —— = . . Ty (
-
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Filter Choke
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