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wough B103, BI04, and B107 af the grid of
park-keyer V26, A spuce (negative) signal zzp-
ted at the grid of V234 canses an Upp{)wzw e
ction to occur. The title space heyer has been
pplied to V241 not because it kevs the teletype-
rriter printer loop cireuli with a space charac
ut because the tube tteelf conducts (and i8 4
feyed) when a negative signal I8 present
coptact grid of V34, The funclion of Voda
Lo canse V25 and V26 to conduct or not
et depending upon the mark oy space {3*'1%;}11%‘
vor the discriminator civenit. V25 and V286, in
influe he eurrent flow in the teletype-
loop cireuit, A b2-volt input from the
discriminators will drive V5 and V26 tubes to
'fa,;ll conduction,
. I, for any reason, the of carvier in both ehan-
nels fails, relays K1 and K2 (g 29) ground the
plate of keyer amplifier V244, This pia.ces: the
i {pin 7} of V2413 ai & negative potential and
the voliage af the slider aem of }m.'m‘é.-l{}i‘;iei,er
BI04 at a positive potential. Tubes V25 and V28,
therefore, will conduct and produce the same offect
that exists when a mark gignal is transmitied
wough the keyer clvenit. This condition Is main-
tained as long as the carrier is shut off, but is re-
moved automatically as soon as the carrier is again
- 1@0@1»9{1 Bm‘h relays must be closed
HANNEL SELBECTOR switeh 55 15 in the
+ B ;wwtmn i the cerrier-control mark-hold
.‘z‘fcmf 15 to operate. When both relays are ener-
me plate of tube V244 is connected 1o con-
s 4-5 on K2 through switches 58 and 83 to
contacts 4-5 on K1, and then fo ground. For

3
single-recoiver operation, only the relay associated
- with the particnlar channel cireuit belng used is
coprected by BBA for the carvier-control mark-
" hold feature.

43, Afc Limiter Amplifier

{fig. 30)
~a. During operation, the 50- and 29.8-ke infer-
- mediate fa'ﬁ]!'%(-‘nc‘f“; may diift. 1 no corrective
Imeans were 'wm i Mi I{)j wch cox uhhun_ﬂ éhe P

To minimize the 1‘)1@;‘:51';"1«:‘ eifect, part of
the signal from the npub elrenits is ie{l to separate
&f o I the ntermediate  frequency
Ch‘&jﬂ;{éi}% tor any reason, the afce civenlt brings it
back to its proper value by mechanically tuning
Cthe oseillator.  Toconneet either ate clrenit, ANC
switch 52 must be in the ON position, the AF(-

cnits,

RPA

apser mark {

i ’}l ]iig {HELs

¢
k
h

;i..z':';_p?ii to remove ul vaTa.
s £y

rou the Treg

alsn o

the grrid {fﬁi?i i
‘% 4, through g

Tube V4 4

posifive »
tlon ans

o w?

i 'i"‘{"{‘, 3]

& negative bi

pmit';w. pealy i

, the tube
vOlnre
clipped.  Catd
by capaciior 17,
ﬁ rom the Junetion u§ :E T
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grig voltags is tals

nebwork consi

ing of B20d and K2z This sereen goid voliage
controls the stage gain, Capscitor {19 is 8

cen bypass capacitor. Resistor R23 s the }‘)mv
or and 1
8 forms s decoupling network,
ocutput fmm the plate of tube V4 is coupled
V5 throngh coupling capacitor (21 and res
i The output from the plate also 1s applied,
through coupling eapaciter U20, to the cathode of
signal rectifier V1L

The low-level signals, too small o
saturation or cutoff in V4, are amplifi
sharp cutofl pentode, The higher
have the undesired pegative peaks olb
i}i'}&*avu{*iml of one seetion of V6, & dual 3
A negulive vollage 18 applied 1o the plates of 'V %)

comnbination
The

restuior-o ] MCHLOT

-thode tube

Peaks more negative than 3 wlt@ from the ¢
out of ¥4 cause the cathode (pind) of VB 1o be-
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Figure 30,

gridt and plate.  This strong negative peak is ap-
splied to the other cathode (pin 5) of tube V6.
Pesks more negative than —3. volts make . the
cathode more negative than the plate, causing cur-
rent to flow through the tube and remove the
megative peaks. Accordingly, weak or strong
imput signals are approximately at the same level
when they are applied to the grid (pin 1) of V7
o further amphhmtion. 1‘}19 output from V7 is
' '-'-appheé to the primary winding of the 50 ke dis-
Ceriminator trausformer in Z2,

dL ‘d?ter M, muhwmé across pins 2 and ? of
as n SIGNAL INPUT indicator for
The meter will read on inputs as low
ﬁecﬁmtm‘ I‘n% 18 s}mnted ROFOSS

Vi:?i)? V31, V32, and V33 form a similar
: amplifier for channel B afe signals.
B differs slightly from channel A at the
: ndspass filter %6, The output of
o ,'m channel &, is delivered to o
: fng network. In channel
i network is.used to attenn-

dditional attenuation

i
B+as0Y BHAB0Y
[P
Lk
5 e
SIS MOTE:
- ON CONVERTERS SERIAL
E MUMBERS & =200
S #2615 200 OHMS
l =[§§F§‘JJL RE3 35 100K DHMS
- RZ2 15 GUK GHMS
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Afoe limiter gmplifier, stmplified schemaetic dlagrom.

in channel B is used to compensate for a diffevence
in gain between the 50 ke channel A if, and the
96,3 ke channel B if. This difference in gain
oceurs in other stages. The matching-div: émg
network in the output of Z6 consists of the simple
L attennator formed by resistors R123 and K124
These resistors are shown in the complete con-
verter schematic, fignre 62. The output from V33
is applied to the primary winding of the 29.3 ke
diseriminator transformer in 47

44, Afe Discriminater
(fig. 31)

. The afe diseriminator circuit produces a do
's’oif.ziagﬂ change at the grids of V9 for any drift in
the intermediate frequency. This de error signal,
after ampiiﬁca‘tiﬂn controlg & motor-driven ca-
pacitor, U8, which brings the if. fo its proper value
by tzmmc the oscillator until the ervor is zero.
Any if drift. is undesirable since it results in a
distorted signal at the div ersity diseriminators.

b. The operation of the afe discriminators 18
similar to that of the diversity discriminators.
Refer to paragraph 4lo through . In channel &,
one secondary winding of the transformer of %2




DESCRIMINATOR (HODE
V&

: DART OF Bree 518 PART OF o
EROM PLATE . L LEE 5 J zz o TO GRID
{PIN 3] it af 8 ﬁ""’c ; PINTY
L OF 3D . B g | i OF SAMPLER®
T oeIN g : L”‘gi}wgﬁ i i ' . Ve
oFz2 ”“M b H Ta : :
Ak o+ o o ! L g e
. i tezg i i
& " - !
SBK | 7-45 :
“““““““““ $ i
34 Teer ;
K JUF 7 Lga T
e i . 115,000
e 7 ! TO METER
' n28 | CIRCUT
B : T-45 8 !
s - 51 |
FROM : 1y = J
‘SCREEN GRID : =8 |
PIN 8) 3 4
OF 3D - - Ry T
LIMITING h\\__’
SERIAL CAMPLIEIER Tois
5 v i
15 . MARK
s B+250V masK
ESENT ) NOTES: RTBL o % XTAL
LUNLESS OTHERWISE SPECIFIED, ALL CAPACITORS ARE
M UUF, ALL RESISTORS ARE IN OHMS, AEC o o AFC
2.SWITCH 55 15 NOT COMPLETELY SHOWN.
B ALL PARTS WiTHOUT SYMBOL NUMBERS ARE PART OF
DISCRIBMINATOR FILTER 2 2.
TM224i-27
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22426
is tuned to approximatety 1,000 cycles above 50 ke from 60 ke, up to approximately 1,000 cyeles.
nd the other winding to approximately 1,000 Similarly, the cutput voltage is negative when the
Herence cycles below 50 ke, Neither secondary tuned if. 1s below the center frequency of 50 ke, A

eirenit 18 resonant at the center frequency of 50 ke,
but both are off resonance by approximately the
me amount. At 50 ke, the signal voltage de-
veloped across each secondary tuned cireutt will be
elatively small and have the same magnitude.
Fherefore, equal and opposite signal voltages ave
oupled to the two diodes of V8 at 50 ke, the rectl-
ed output voltages arve the same across each re-
tive load bui of opposite polarity, and the net
output voltage is zero. When the if. signal is
bove 50 ke, the secondary tuned circuit between
erminals 4 and 9 develops a greater voltage be-
cause the intermediate frequency is closer to the
esonant frequency of this tuned cireuit. The

anl the
in gain
viding
» simple
d Bizd,
ste Con-
om V33
20.3 ke

e a de
drift in

- signal, begendary Vo.itage. developed z‘m‘mbs the tuned cir-
ver ca- nit between terminals 9 and 3 is now less:than at

G ke becanse the if. is further removed from. its
ssonant frequency.  With less signal voltage ap-

a1 value
is zero.

s in 2 ‘
A EOTE. nd & for an if. drift above 50 ke, the pins 2 and 5

tode provides greater rectified output voltage
han the other diode and a net output voltage of
wositive polarity is obtained. The positive volt-
e increases lnearly for an increasing shift away

ators i
inators.
nnel A,
r of Z2

lied to diode pins 1 and 7 and more to diode pins’

typical S-shaped discriminator response curve 1s
shown in figure 25. For channel B, the operation
of the afe diseriminator is identical except that
the center intermediate frequency is 293 ke, Ca-
pacitors 04 and €95 are connected across the
diseriminator load resistors of V8 and V34, re-
spectively. The capacitors serve to bypass the
high frequency components of the detected signal
information,

2. Switch sections S1B and S7B, in the output
circuits of the two afe diseriminators, allow for
reversing the polarity of the de output signals.
This provides a means for always having a net
positive voltage for a mark and a net negative
voltage for-a space. - Reversal of output polarity
in the channel A afe cireuit is accomplished by
section B of switeh 51 which reverses the cathode
connectionsto tube V8, For chaunel B, section B
of switch 57 is used to reverse the cathode con-
neétions to the diode discriminator, V34,

@ Meter M3 (fig. 62) is connected across output
terminals 7 and 8 of transformer diseriminator Z7
to allow for observing the operation of the dis-
criminator, An identical meter M4 is connected

41




346, The charge on (30 remains
gm‘% as mzzg a8 the mark fleqm:m,) -
A change In fire-
s'mmp?nsat@a i;} the AF{ SHIFT
i T control (¢ below). However,
o in if. freguency will result in a change
he positive voltage representing a mark pulse.
Tae ehunges the charge on T30 which, in fury,
haipes the hiang on the shift reference tube, V10A.
&n o spuce {negative) signal is w%wad Vi is
en to cutoff. Under this condition, V9 acts as
i infinite impedance to the charge on U30 sad
pacitor (80 maintains its charge since there 15
16 other path for discharge. This action helds
the grid of V19A at a positive potential.

S0 B, Any if. frequency drift fed to the afe dis-
CUpriminator will eause the mark (positive) voltage
applied to V9 o become more or less positive, de-
pending on the direction of the drift. A drift
“toward a higher frequency increases the positive
voltage at the grid of V9, which then conducts
more carrent and canses (030 to charge to a higher
voltage, Tube V9 conducts less fox drifts in fre-

& the output of diseriminator transforme ge
”ﬂ;;g}z cont a(‘ts ﬂ{ }’Ritﬁ’f:’i ’E G TFST SW}tO

gfgmd t@ t.he VAPIOUS ol L: b} s

{par. B0},

channel A and V35 in chanunel B, Th
{(pins 2 and 7) of each sampler tube
gether and connect fo the outputs ot

m:g,fah%
are appi,lei.i 'i;o i.he ;,{xms of ‘\ 9 whwh _1
cathode resistor BR8. OUn mark signals;

This charges capacitor C30 with a volts
depends on the discriminator outpuf for

B #+ 250V

DUTPUT
A
SHIFT REFERENGE
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NOTES:
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CAPACITORS ARE IN UUF,ALL RESS
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2.POLARITIES SHOWN ARE TH{)SE_;.
WHICH RESULT FROM A PGS T¥VE
FREQUENGY DRIFT.
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Figure 32 -Sample ._-'a'qrz_d.}:??p-z‘ft reference stoge, schematic diaggram,
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quency below the correct if. mark value.  Capaci-
or 0030, 1n this case, discharges to a lower voltage.
"zpid frequency changes cansed by normal mark-
pace keying do not affect the (hatg? on (030 be-
pause of the Targe time constant mvolved in di%
charge. The charge on (30 1s applied as signal
sitage to the shift reference tube, V10, Thus,
he sunpler stage peronds only long, general fre-
v drifts to appear as signal changes 1{} fi‘ife
ot 1{1 of the shift reference fube,

. Fach shift reference stage is emem}aﬁy"
1th<n§s= follower cirenit utilizing one section of a
dual triode, V10A in channel A and V364 in chan-
el B, Referring to channel A, resistors H40 and
R42 together with potentiometer R4l form the
ioad resistance metwork. The slide srm of the
AFC SHIFT ADJUSTMENT, 141, counects to
the grid of the first de amplifier, V10B, through
grid limiting resistor B43,  Potentiometer B4l 15
“adjusted to apply a O-volt potential to the grid of
SVi0B when the mark frequency is corvect.  This
" halaneces the afe motor eireudt and holds the osail-
Clator on frequency during afe operation. A de-
viation In the chavge on 30 resulting from a
drift in mark frequency changes the signal fo lube
S V10A and the voltage at the slide arm of po-
~tentiomeier K41 will no longer be zevo, An un-
baianced condition then exists in the de amplifier
stages which nctuate the oseillator-capacitor drive-
“motor B1 The direction of rotation is deter-
mined by the direction of freguency drift from
the 50 ke center 1f, frequency.  The motor rotates
. or tunes capacitor €8 until the oscillator brings
~the mark frequency back to its correct value. To
cmaintain do amplifier balance under normal op-
evating conditions, adjustments for changes in
frequency shift within the range of 150 to 1,000
cycles are made by means of the AFC SHIFT
ADJUSTMENT control {R41},

46. Dec Amplifier Stages
: {fig. 83)

a. In the de amplifier stages, an error signal
appearing at the ghide arm of AFC SHIFT AD-
JUSTMENT potentiometer B41 1s amplified and
fed to the two grids of the moetor drive tube as a
sush-pull output. Three dual trindes are used
in the de amplifier stages, V10B, V12, and V14
in chanpel A, and Y%B VB, and V89 in chan-
‘nel B, Each stage is a direct- ~ooupled. amplifier
with resistive conmections between stages. No
blocking capacitors or coupling transformers are

used.  Exespt for méewnce %@znum% +he "hdﬁ i
A and channel B de amp

fube VIOB s comnected fo potentiometer RBd3.

through current-Hmiting vesistor B4, Any error
signal impressed on the grid of VIOB s mnplified.
The cathode is grounded through resistor B4d.
Tesistor B45 serves as the plate-load
veliage-dividing network is form
H48 and iﬁ}ﬂ%i‘wnﬂi}ﬂi“ﬁ”“ R4t tenvin of po-
tentiomater 1147 is connected to the contyol grid
{pin 2) of verfer tube ViZ throngh current-
Eim.lti.i}.g vesistor Kol

. The dunliriods inverter tube, V1%, forms g
di i ferential amplifier having a ‘wii”fh* input termi-
nal and two output tmmi ais An input error
séggm] to ¥igA (from the first de smplifier) s
apphad to grid 9: gud 7 of tube V12E remains
fixed at ground potentinl.  The signal iz coupled

» VI2H by cathode resistor BB The oulput
voltage between the plates {pins 1 and 6) iy the
same as if the input voltage were applied in con-
ventional push-pull,  The push-pull nature of the
inverter stage, acting as a differential amplifler, is
shown by the curves of Hgure 34, By symmetry,
the output voltage is zero at zevo input voltage.

tesistors 1162 and B54 are the plate-Joad resistors,
and B33 is the cathode resistor commmon to both
triode sections.  The bwo separaie oulpul volisges
arve fed from the plates through rvesistive nsbworks
to second de amplifier V14, Resistors B35 and
B39 and potentiometer BST form a volfage di-
vider aeross the output of VIZA. TResistor *%
connects fo the grid of V148, Resistors K55
R56 and potentiometer B57 form o similar voltage
divider acvoss the output of VI12B. Resislor 81
connects to the grid of tube V144,

d. The second de amplifier, V14, provides ad-
ditional amplification for each of the two outpuls
of inverter tube V12, Both cathodes are grounded
to form two simple triode amplifiers, Tube V144
amplifies the signal from V12D, and V14B am-
plifies the signal from VIZA.  Plate-load vesistor
R64 forms o voltage divider with res _cims RE3
and K62, Plate-load resistor B3, for the A sec-
tion of tube V14, forms a voltage divider with re-
sistors B86 and B88.  Amplified out-of-phase sig-
nals from the inverter are supplied tothe motor
drive cirenit through grid current- iumtmw re-
sistors TOT and B69,

To summarize the operation of motor drive
(‘:11(,111?,, a positive error voliage appearing at the

Ehe sl
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Figure 33.

grid of cathode follower V10A is reflected through
resistors R40, R41, and R43 and drives the grid
of tube V10B more positive. In conducting more
heavily, the plate voltage of tube V10B becomes
lower. This lower voltage is applied to the con-

125 l
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N

VOLTAGE

PLATE

-

0
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Figure 3f  Inverter charaeteristic curves.
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De amplifier stages, schematic diagram.

trol grid of tube V12A and is sufficient to cut off
this section-of the tube. The increased voltage
at the plate (pin 1) is applied to the grid of tube
V14B and causes it to conduct. Since the cath-
odes of tubes Vi2A and ViZB are common, cut-
ting off V12A makes the grounded grid of V12B
become more positive with respect to its cathode
and causes V128 to conduct. The resulting low-
ered voltage at the plate (pin 8) is applied through
the voltage divider to the control grid (pin 2) of
the tube V14A, cutting it off. With tube V1413
conducting and tube V14A cut off, negative and
positive signals are applied to tubes VI5B and
V15A. Motor B1 (par. 47) then operates to de-
crease the capacitance of C8; this reestablishes a
correct converter if. of 50 ke, With no ervor sig-
nal present, the overall balance of the dc amplifier
stages is obtained by means of channel A de am-
plifier adjustments R47 and R57. Both potenti-
omseters are accessible from the top of the chassis
and may be adjusted with a serewdriver. Refer
to figure 10 and paragraph 638 (2).

47. Motor and Motor Drive Circuit
{fig. 35)

a. The channel A afe circuit terminates in the
motor drive stage which uses dual-triode tube V15
to control the direction and amount of rotation of
motor Bl. Motor Bl is coupled to oscillator
tuning capacitor C8 through a gear train of ap-
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s in the
ihe V15
wtion of
seitlator
of ap-

sroximately 4,500-to-1 ratio.  Any rotation of Bl

4 observable on a spinner disk marked A¥C IN-
DICATOR on the front panel. A friction-clutch
angement permits manual tuning of eapacitor
8 by means of the DRIFT INDICATOR knob
on the front panel. The friction clutch, gear
vain, motor Bl, and tuning capacitor C8 are
nounted in one 1‘ephceable mdosure, afe unit Z9.

Also included in Z9 is cam operated switch 54
hich closes the power circuit to warning bell T
1 when either extreme of the tuning mpfic‘ztor
range is reached. For channel B, clf(: motor-ca-
pacitor assembly Z10 is identical and is inter-

wangeable with Z9. Tube V40, in the mofor
drive cireuit, controls afe unit Z10,

. Commonly called drag- cup motors, B1 and
are ac followup devices using the principle of
the induction-disk watt-hour meter. An exploded
pictorial diagram of a drag-cup motor is shown
figure 36. The rotor is very light, consisting of
nonmagnetic cup on a shaft. The cup rotates
;ithin a conventional distributed-pole two-phase
tator and a fixed round lamination stack which
used to complete the magnetic cireuit.  The field
vindings set up eddy currents in the drag cup
‘hich react with the air gap flux to preduce motor

AFC MOTOR DRIVE

torque. One phase (winding CD)is excited ¢o
tinnounsly from the ac line through'two paraliel
starting capacitors, 32 and (U33; and the nor
mally closed contacts of relay K1, Capacitors
(32 and C38 are used to obtain a 90° phase shift
for producing a two-phase rotating field from ths
single-phase ac line. The other phase (winding
AB) is fed as a load in the cathode cirenits of afe
motor drive tube V15, With no ervor signal from
the afe diseriminator, the de amplifiers are bal-
anced and a cutofl bias of approximately —25
volts is applied to each grid of the motor drive
tube. Any ervor signal caused by a driff in the
it. will drive one grid of the motor drive tube more
positive and the other more negalive causing one
triode section to draw current and the other to be-
come completely deenergized. The current is recti-
fied in passing through the triode section and is
fed as 60 eps pulsating de to phase winding AB of
the drag-cup motor. When the mark signal
drifts toward a fregquency lower than the 50-ke
center frequency, the motor turns as a result of
this half-wave rectified ac. The direction of ro-
tation depends on which triode section is con-
ducting. Each triode section acts as a switch for
changing the phase winding AB of B1 from one-
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ondary winding of 15, The phasing in phase
winding AB is changed by 180° and the motor
turns in the opposite direction, meshing the ca-
pacitor plates. This ecauses the oscillator fre-
quency to decrease which, In turn, raises the mark
signal frequency back to its original value. When
the afe diseriminator ovtput is reversed by switeh
section S1B, section S1A of the same switch te-
verses phase winding AB and the operation of
aotor Bl is reversed.  The carrent through motor
winding AB may be measured by the metering
ciremit which connects acvoss series resistor RTO
when metering  swilch 8171 is in position 187
(figr. 30). "

d. Motor winding CI is exciled continuously
from the ac line throngh a set of normally closed
contacts on velay K1, The K1 relay contacts open
on weak or failing signals, thus disabling motor
Bi. This prevents B1 from defuning the oscilla-
ior on nolse In ifs attempt to reduce the error
signal to zero,

at
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8. Threshold Conirol Circuit
{fig. 87)
5. The threshoid conlrel cireuit holds » mark
i rzmi on the TY loop circuit and disables the afe
motoz if the incoming carrier fails.  Bach elreuit
sists of a signal rectifier tube and a threshold
slifier tube.  Except for reference symbols, the
shold control circuits are the same for chan-
sel A and channel B.
h. Tn channel A, part of the if. i ;,fnai at the plate
af fivst afe hnuimcr amplifier V4 s fed through
L(}upimg capacitor C20 to signal rectifier tube
Y11, Tube V11 isa twin diode with the cathode
of diode A tied to the plate of diode B, Themput
signal from V4 is applied at this junction point.
—3 volt potential is applied to the plate {(pinT)
of V11A through AFC THRESHOLD LEVEL
potenhom&el R50, Input signals to V11 more
ative than —3 volts cause diode A to conduct.
arrent is rectified in passing through V11A and

Vii'ii with its resistor-capacitor ({3
arn to ground, restores the civenit to eth.n!mn
as% eﬂ tuba V11A s not conducting.
The de signal output from the signal rec i‘;{]@i s
18 (zmpilf;mi by threshold amplifier tube V13, The
lovel of the signal impressed on the grid of Vi3
1s adjusted by ﬁ*{ THREAHOLD LEVELD con-
trol Wo0, When V11 mzwimiw on strong signals,
the curvent through B the grid of tubs
Vi3 negative.  This causes V13 to cut off and cur-
vent decreases fhrongh relay EI
nected in the plate cirenit. With the relay
energized, movable confacts 2 a2

3 drives

which 15 con-

2 and 3 close for uf
motor circuit operation and contacts 4 and § open,
ungrounding the mark-hold line. This condition
: remaing

&

is maintained as long as the cavrier

strong, and is removed antomatically as soon as
the carrier drops in strength.

d. Motor B1 is connected to the 115-volt power

L 15V AC
Carc |
oFF ON \é % T0 MOTOR B
L \‘o LI5YVAC WINDING)
SIGNAL -
REGTIFIER AR
Vit _
THRESHOLD
5728 AMPLIFIER Fo——
- Vi3 : =
RFC THRESHOLD| (1/2]15814 |«
/- LEVEL erm—“ s
c20 A5
20 1] s R50 -~ o p &Ws
N l( 2 2 500K e G
I i < 3 !
IST LIMITING QB . WWW{”\——V‘
MPLIFIER 3 N ;
\;m y 2 :
5’ , \ 5B i
-3V y O
.. 53 |
} o O
G3l R49 1 % N
390 UUF I MEG l 1
10 T0 8+ 250V
= PIN I PING ==
OF $54 OF Kt
OTE!
ONTAGT 4 OF RELAY Ki GONNECTS

TOMARK-HOLD LINE, THROQUGH
WITCH S3,WHIGH IS GANGED TO R50,

. THROUGH SWiTGH S5A.

Figure 37,

Phyeshotd control ecirewit, schematio diggrant. oo
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Cthrough contact peints 2 and 3 on relay K1
“and afe switch 52A. Thus, the motor is dig-
“abled when switch S2A is in the OFF position
or when relay K1 is energized due to a failing
signal.  With relay K1 energized {when the sig-
nal fails), normally open contact points 4 and 5
ground the markhold line through swn“ch 8‘?’ dnd
CHANNEL SELECTOR switeh 85 )A

. 49 Power Supply

“The power supply cirenit (fig. 38) %upphes fifa-

“ment voltages and three high-voltagé “(hv) de
potentials for the operation of the converter.

e Power Input Cirewit. The 1155v6lt, 50- to
o Bbieyele primary power supply is connected by a
rgable assembly to receptacle J8 on'the éoniverter.
__The power leads then ave conneefed through 3-
ampere fuses 1 and F2 to flter Z8, through the
ontacts of toggle switch 59, fo-winding -2 of
v transformer T5. Neon lawp T2 in-series
with" dropping resistor R181, is conticeted across
imary w 1.1}(.%1;&{,{ 1-2 of T5 to indicate when the

' 'ﬂ ave [L(J(’f?ﬁ(’f’? for Positive .33 and
"0 Volt Supplies.  Rectifier tubes V42, V43, and
41 with !ﬂament windings 8-4-5 and hy wind-
12-18-14 of transformer ”.’3, provide a +250-
‘de supply.  This supply is filtered by series

C89B.  Resistor R191 serves as a peak cur-
~lmiting resistor. Bleeder resistors R194 and
e conneeted across the output terminals of
50-volt suppiy to stabilize the volt: age and
ge the filter capacitors when {he COT-
-'t_urued off. A voltage divider consisting
rs R192 and R193 provides n potential

and hy ‘.’su;dmgs 6-7 4 of
nnep_ted i an inverted full-

‘esIStoTs R'182 and R183 (md (’apdil—
Resistol RlS{ through

d. full-Wave Rectifler for Positive 130-Volt
Do Loop Supply. Bectifier V45, filament wind-
ings 3-4-5, and bhv windings 9-10-11 of trans-
former T3, are connected in a full-wave rectifier
cireuit to provide approximately +100 volts sup-
ply for the TY leop supply, depending on the
printer load. Filtering is accomplished by series
choke coil LH and capacitors C90A and C90B.
tesistor R196 acts as a bleeder resistor for stabi-
hzing the outpul voltage,

50. Metering Circuils
(fig. B39}

The frequency-shift converter is provided with
microammeters M1, M2, M3, and M4 for checking
the operation of the various civeuits,  Meters M1
and M2, conuected permanently across pins £ and
7 of Hmiter diodes V6 and V32, indicate the input
isvels of signals at the two converter input termi-
nals,  Meter M3 is connected permanently across
terminals 7 and 8 of diseriminator transformer
Z7. This meter measures the channel B discrim-
inator output voltage. Meter M4 is connected to
terminals 2 and 5 on PRESS TO TEST switch
5100 Normally, M4 measures the channel A dis-
eriminator output voltage. When switeh 510 is
depressed, meter 34 is connected to switeh S11 for
metering vavious voltages throughout the con-
verter during alinement and adjustments, Switch
211 has 12 positions, 3 of which are vnused (fig.
305,

4. L0108 Position.  In position 1, meter M4 is
connected in series with multiplier R199 across
meter shunt R106. The meter indicates the loop
curzrent through mark-keyer tubes V25 and V26,

b. B94 Position. In position 10, meter M4 in-
dieates the voltage at the grid of keyer amplifier
tube V24A.  In series with multiplier R200, meter
M4 connects to the slide arm of potentiometer B94
and to the — 8 volt tap in the power supply. With
B94 properly adjusted for —8 volts at the grid of
V244, meter M4 reads 0, indicating a balance
against the —8 volts at the power supply.  Sec-
tion A of 811 grounds the input to the keyer am-
plifier, grid 7 of V234,

e, B99 Pogition. In position 11, meter M4
measures the voltage at the grid of space-keyer
tube V24B. The meter, in series with multiplier
R198, connects from the slide arm of potentiom-
eter RO9 to ground. Section A of Si1 grounds
the input to the keyer amplifier, grid 7 of V23A.

d. 12104 Position. In position 12, meter M4

GFPO BO9217-3
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[PRESS

|TC TEST;

FUNLESE OTHERWISE  SHOWN,
RESISTORS  ARE 1IN CHMS.

2.5WITGH S SHOWN N RICS
POSETON,

b}TO QUTPUT OF DISCRIMINATOR NETWORK Z2
.

+T0 GRID PIN 7 OF TUBE V36

wememte T GRID PN T OF TUBE VIO
TO MARK-HOLD LIND

!

&
RIS S RIBT HRI198
3920 2 1500 > 220K

o = G B201

TO GRID PN 7 OF TuBz W23

HESISTORS RIG7 8 RIS IN B- POWER SUPPLY

220K

RESISTOR RIB8 B RIES IN B- POWER SUPPLY

RESISTORS Ri92 & Ri93 IN B+ POWER SUPPLY

RESISTOR RISO AND SWITCH STA

RESISTOR R7Y0 AND SWITCH Sia

CATHODES OF TUBES V25 AND V26
SLIDE ARM OF POTENTIOMETER RiC4

= IC SLIDE ARM OF POTENTIOMETER RO9

» 7O SLIDE ARM OF POTENTIOMETER R24

w» TO RESISTORS Rig4 & RiBS IN B~ POWER SUPPLY
TMZ2241-348

Figure 89, Metering cireuit, schematic diagram.

ures: the voltage at the grids of mark-keyer
-V26. The meter, in series with

nnects to the slide arm of po-

and-to the —35 volt tap in the

Vith R104 properly adjusted for

power-supply resistor
er supply is at —280
roduced across R185

connected in series with multiplier R199 to meas-
ure the voltage across B+ power-supply resistor
R193. A B+ power-supply output of 250 volts
will cause M4 to deflect to +84 or approximately
230 volts,

g. d+1B Position. In position 6, meter M4 is
connected across the output of Z5 through multi-
plier R198. It indicates the combined output
voltage of both diversity diseriminators,

h. R167 Position. In position 5, meter M4 is
connected across R180 and through multiplier
R197. The meter indicates the current through
one-phase winding of afc motor B2,

i. K57 Position, In position 4, meter M4 is
connected across R70 and through multiplier
R197. The meter indicates the current through
one-phase winding of afc motor B,

R I
i et e b
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CHAPTER 6
FIELD MAINTENANCE

This chapter contains information for field mainienance.
tnits having Held maintenance responsibility is Hmited only by the teols and equipment available and by the skill of

The amount of repair that ean be perforined by
! ) K

Section

51. Troubleshooting Procedures

a. {Feneral. The first step in servicing a defec-
five piece of electvonic equipment is to localize the
fault. Tocalization means tracing the fault to
He major circult respensible for the abnormal
operation of the set.  The second step is to 1solate
the faunlt. Isclation means tracing the fault to
the defective part responsible for the abnormul
condition. Some faults, such as burned-out resist-
415 o1 capacitors and shovted transformers, often
can be located by sight, smell, and hearing. The
majority of faults, however, must be isolated by
ehecking voltages and resistances.

b, Voliage and Resistance Measurements, Dif-
ferences in Sets. The tube socket resistance and
oltage measurement chart {fig. 42) applies to all
mverter units except those with serial numbers
from 1t0 200, For these, the following resistances
td voltages apply:

olfages and Resistance Measurements, Lifferences in Sets

Tube and pin No. Voltage andfor resistance

3.4V,

120K and 30V.
85K and 170V,
3.4V,
,,,,,,,,,,,,,,,,,,,,,,,,,, 3V.

115K ang 30V,
85K and 1658V,
. w8V,
.| BV,

115K and 30V.
85K and 165V,
________________________ 3V,

3.4V,

120K and 30V,
85K and 170V,
3.4V,

. TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL

o. Lests.
ing the source of trouble. To be effective, the pro-
cedure should be followed in the order given.
Remember that servicing should cause ne further
damage to the equipment.
be localized to a single stage or circuit, Then the
trouble may be isolated within that stage or eir-
cuit by appropriate voltage, resistance, and con-
tinuity measurements.
summarized as follows:

(1)

(2)

The tests Hsted below aid in isolat-
First, trouble should

The service procedure is

Visual inspection.  Fhe purpose of visual
inspection is to locate any visible trouble
such as loose, broken, or charred parts.
Through this inspection alone, the re-
pairman frequently may discover the
trouble or determine the stage in which
the trouble exists. This inspeciion is
valuable in avoiding additional demage
to the equipment which might oocur
through improper servicing methods and
in forestalling fature failurves,

Power supply resistance measurements.
These measurements {par. BS) prevent
further damage to the egquipment from
possible short circuits. Since this test
gives an indication of the condition of
the filter circuits, its funetion is more
than preventive.

Troubleshooting chert (fig. 40). The
trouble symptoms listed in this chart will
aid greatly in localizing trouble.

O perational test. The operational test
(par. 57) is important because it fre-
quently indicates the gerieral location of
trouble. In many instances, the infor-
mation gained will d termine: the exact
nature of the fault.. In order to utilize




e_. it alls \tion (eabimo‘
or - cables, or teletype-
i}, or the trouble may be
al conditions. In this
stallation, if possible,

Deseription

. .| Troubleshooting chart.

Frequeney Bhift Converter CV-
116/GRR, tube location,

Tube socket resistance and voit-
age measurements, converter
units serial numbers 201 up.

Resistor and capacitor board
voliages and resistances.

Circuit for measuring relay cur-
rent.

Adjusting relay K1 or K2,

Freguency Shift Converter CV~
116/URR, serial  aumbers
1-200, schematic diagram.

Frequency $Shift Converter CV-—
116/URR, serial numbers 201

12 and higher, schematic disgram.

. Cabling diagram, Frequency Shift

... Converter, CV-116/URR.

Dé¢ resistances of transformers

oand coils.

Checking B+ ecireuits for shorts.

Operational test procedures.

.'Rela.v sdjustments.

.Ahnemen{; pmcedures

Test eyuipment

Technieal Manuat

Multimeter TS-352M7 .
Electronie Multimetar T8

Fleectron Tube Test Set TV-7/U

RY¥ Bignal Generator Set AN/URM-25. _ .

Frequeney Meter Set SCR-211

L YD I

TM 11-5527
TM 11-5511
TM 115083
THM 115551
TM 11-300

54, D Resistances of Transformers and Coils
The de resistances of the transformer windings
and the coils in the converter are listed helow !

Caution: Do not attempt to make resistance
measurements with the power on.
Transformer or coil Terminals Ohis
Ty __ -2 _._ .25%
-4 4.9 aprx
T2 . __ S B C S {.25% m
e 4.9 aprx
A SRR B O SR {1.25%
34 . 4.9 aprx
T4 . -2 __ {.25%
Bd e 4.9 aprx
s N B LS 0.7
34 . ___ 0.8%*
45 e 0.1*
B e 1RO
T8 .. 166
O-10_ .. i3
1W0-80 . 13
| 5 O 28
13-34 L 28
Al _____ 1 5.2
4 .. 53
72 ... . - . 4.7
34 L .__ 4.5
Sor4-9. .. ......_.. 232
BB e 200K
-8 _____ 2,000
A, S b2 . 4.7
ot S 4.5
Bord-9. .o 2.2
F e T, 202K
T8 2,000
A .. =4 ____ 17
B4 _______ 16
Sord-G__ . ______._ 8
F VR 202K
T-8_._ 2] 2,000
Y/ P 1-3. .. ... e 15K
-2 __ infinife
o S infinite
4B 1085
[ L TR infinite
5B oo ooy infinite
e ... -2 ___ 177
________________ 17.5




DUES NOT BEAD
i
i

50.0K0 BAND-PASS FILTER {21
MIXER (V3)
OSSH.LATOR (v2] AND SIRCWHT
HE SHPLIFIER (Vi) AMD CIRCWIT
SIGNAL CONNECTORS (J1,PR)
SIGRAL SUPPLY
HMETER (M)
LIMITER DIDDE (VE)
ST LIMTER (¥4

ROES MOT FOLLOW KEYING

SIGNAL INPUT METER

L1t

FUSES {F1,F2}

A0 POWER

PILOT LAMP (I 2y
LAMP HOLBER -
POWER SWITOH (887
LINE FILTER {Z8}

CONMNECTORS (48,Pg)

PUSH TD TEST CIRCIAT
METER GIRCINT
METER {M4)
Rig2 - RI193
8+ FILTER GIRGUIT
RECTIFIER TUBES

DgEs
(Y42, Va5 NG a3}
POWER
TRANSFORMER S—
{¥5% : BOES WOT READ
READ DX — -
BUSH TO TEST CIRGUITGE
MEYER CIRCUIT RIS4-RIEE
# FILFER GIRGUHT,
FIER QV4R
POWER TRANSFORMER (15}
INPUT A ki INPUT 8
7

ALABS 0%
2

LTOR METER

i

k4
HMETER (84}

FOLLOWS KETING DX

HSCRIMINATOSR f

3

IMEICATOR

BRIFT

T GORARLT FREQUERGY
.

&HFC SH

AFC MOTOR UMIT 129}

AFL TUBES (viS, vi4 AFC
Yz, vig, ¥9) THRESHALD

FT AGJUSTMENT (A4 oK

TOHING (518 AND 553)

P, 42,82,03%

k3 3
L4
7 CH&NNEE\.
METER SWITEH IN AR 8 #OBITHIN SEA'E_SSCSTT?:;TGH
PRESS TO TERT SWITGH ENGAGED
M4 B3
LM4 DOES NOT FOLLOW REVIHG

ST LIMITER (¥I8)
CHAMNE], SELECTOR
SWITCH (85)

SHAMNMNEL A ONLY

MO CONTROL

[GES MOT READ

293 KC BAND-PASS FiLTER (18)
MINER (V29)
DSCILLATDR (VES) AND CIRCUIT
RF AMPLIFIER (VET} AND GIRGUIT
SIGNAL GUMNECTORS (J5,PI0)

SIGHAL, SUBRLY
HETER (M2)
LIMITER DIODE (32}
35T LIMITER {V30)

aFc
ENDIGATOR

HMEITER (M35}
CHMINATGR GHODE (V34)
4

SEGNAL RECTIFHER (Vi
RI
THRESHOLD AMPLIFIER [VI5)
ELAY (Hi}
HEAK SIGMAL IMEUT

MOT

FOLLOW KEYING

UMINATOR TRAMNSFORMER (27}
A0 LIMITER {v33}

20 LIMITER (V31)
SWITCHING CIRCUIT 578

N

37)
1
THRESHOLD AMPLIRER (V238)
HE|AY (K2
WEAK SIENAL SHPUT

ETER SWITGH IM A28 POSITION

SUA

FOLLOWS KEviad 0K |

DIVERZITY LIMIERS (vig,

DISGRIMINATOR DIDDES {var ANk vEgE)
DESCRIMINAT k

i

SWITOHING GIRGUITS
(Si0, ETC, S0, AMD S

VB ANDG VEOD)

LMGFORMERE (Z3 AMD 74}
855 R {d

CHAMMEL & ANDJOR GHANMNLL B

FRESS.TO TEST SWITCH ENGAGED

EET LN
GHARNEL 5
SE. 5w

GHANNEL B ONLY

v

TELETYPEWRITE
FgE

MOKITSR
anf

Ri0Q PERITION
SWITGH SNGAGED

SPACE HEYERD
KEYER AMPL] R
CATHODE FoLLoy

MO GUARINT

Do Lo SuUsPLy
MARK KETER {W25 aND W25
CUTEYE CONNELTIONS [J4)

k

TELETYPEWRITER

Figure 40,

fioeting chord.

TM 224136

C0U833667 O - 55 ( Face p. 52)




Trensformer or coil Terminals Ohms

17
i8
oS
2021
2,000
8.5%
8,5%
16K
16K
1,500
1,500
1,500
v .t 1,500
Green-ted. . .._____..i 330
White-blue., .. ______! 410
I B2
T2 ___ Bed e 2
LA _____ e BT
____________ et Bl

154

*Resistance negligible, 0.5 ohm or logs,  These vakoes will zive an indication
of 0 ohms when measured by Multimeter THE-352/T,

55. Checking B+ Circuits for Shoris

. Trouble within the converter often may be de-
{ected by checking the resistance of the hv cirenits
to ground before applying power to the eguip-
ment, thus preventing damage to the power sup-
ply.  Check for the following resistance readings
before attempting to operate the unit, leave the
power cable disconnected while taking the meas-
urements,

(1) From B+ to ground, the
should be 16K regardless of the position
of the front panel switches, Measure
between the red lead terminal of C89R
and chassis ground (fig. 45},

{2) In the negative power supply, the re-
sistance should be 18K regardiess of the
positions. of the front panel switches.
Measure . Dhetween the white lead ter-
minal of C87B and chassis ground (fig.
46). 5o

{(3) FrompinIron J4 to pin 5 on V25 (loop
power: supply),. the resistance should be
18K regardless. of the pesitions of the
front panel'switches,

(4) From B=:(white lead of C87B) to pin 1

of V4l :{winding:6-T of T5), the re-

sistance shotld He 150 chms.

{5y From B {white Isad of C
8 of V4l {winding T-8

(6 From ground to pin 1 of 5 \ .
1314 of Th), tne resistance should be
chins.

{7y From eround vin £ of V42 (windine
{73 From ground to pin 6 of V42 (winding
1213 of T5), the resistance should be
28 olumns,

.

6. Lf the measured resistances diller materially
from the values listed, first check the fitter capasi-
fors associated with the particular supply. Then
look in the associnted clromats Tor leaky or shovted
capacitors, or Tor resistors that have changed

values,

56. Troubleshooting Chort
The chart (fig. 40} is supplied as an aid
locating trouble 1n the converter.  This chart ]

the visuals

vinptomes which the repalyman observes
while making a few simple teste,  Dhe ohavt also
indicates how fo localize drouble guickiy to the
input, diversity, afe, or power-supply sectivns of
the converter,

Onee the trouble hias been localized
to a stage or elreult, a tube-check, and voitage and
resistance measuvements of this stage or cironit
ordinarily should be suflicient to isolate the daf
tive part. Normal voltuge and resistance meas-
uremsnts are given i figures 42 and 43,

57. Operotional Test Procedures

a. General. With the converter divorced from
the teletypewriter system, troubleshooting can be
performed with a2 minimum of eguipment and
parts.  In addition to the eguipment shown in
fAgure 44, Frequency Meter Bet SOR-211 s
required.

b, Components and Connections Reguired. Con-
nect RE Signal Generator Set AN/URM-25 to
INPUT A or INPUT B as shown in figure 444
or @. Connect a 500-ohm, 2-watt resistor to J4
as shown in figure 44@. This resistor replaces
the cutput loop so that the converter may be oper-
ated under simulated operating conditions. The
gignal generator should be set to the frequency
normally Ted to input jacks J1 and J8 by the radio
recpivers used with the converter in actual opers-
tion. TResistance and voltage measurements re-
guire an electronic multimeter suel ag Electronic
Maltimeter T5-505/10. " :




o. Power-Supply ﬁﬁzz"%@. The satisfactory oper-
atiofi“of ‘the converter depends npon the proper
w%%awe*s bemﬂ‘ czppheti to fhe various hzbe dn—

Pixhb i{} T Z'E%’i
swﬁehy am} see that the readings are
within the Tumnits shown in thes Qhazi

Efotering switah ‘ WMebor M4

18 ¥ ﬂ Actnal readi;
Cposition reading {£) vkaat rezding

25 | 3% E or 280+ 14 volts™
54 | 3% E or 250 12 volls

L 48). I these readings are not obiained, meas-
ure Lo see that the converter input vditage
is 115 volts ac =10 percent. 11 it is, see
figure 40 and check the cirenit elements
ligted under “B+7 and “B~", “Does Kot
Tead O. K7

sdoInpur Cirewdis. The locations of screw-
: d:ﬂwez controls T1 and T2 involved in the pro-

- cedures which follpw are shown in figurs 45.

{1} Counnect the signal generator to INPUT

' A connector J1 of the converter, and sef
the signal generator frequency to a value
corresponding to that of the if. input
from the radio vecelvers,
at 5,000 mierevolts, This voltage re-
guirement is based on the use of a signal
= generator of low output impedance. Do
ot copnect an input to INPUT B con-
iector .
nel A,
' Cloniiect the electronic multimeter from
'pm T of tube V 0o gmm&, and a,ﬁ]ust the

Set the input

1% while making tests on chan-

of apyrgmnmte]v 1.;)
u?_::e_ and check the asso-

(6

. A fe Tdmidting
the If, mput cirenits according to the procedure
above, check the afc limiting samplifiers in acoord-
ance with the following:

)

this stage will canse reduced output to
the mixzer and low readings on ML

Fote. At each step, 1t is assumed that all
previcus steps were eompleted satisfactorily.
Isolate and clear any trouble located before
proceeding with any succeeding steps.
Rotate channel A AFC-XTAL-MARK
HOLD switeh 51 to the XTAL position
and UCHANNEL SELECTOR switch 85
to position A. Connect the electronic
multimeter from pin 2 of tube V2 to
ground and observe the reading on the
muitimeter { —7 volts de). I the multi-
meter fails to give an indication, test tube
Y2 and check the associated cireuit ele-
ments.  Beter M1 also should give an
indication, T it doss not, tube V4, V5,
or V&, meter M1, or the assoclated cirenit
slements 15 probably defective.

Botate channe! A AFC-XTAL-MARK
HOLD switch 81 {0 the AFPC position.
With the electronic multimeter still con-
nected as {3195{*3:’%1}9(% m {8) above, the mul-
timeter still should indieate ~7 volts de.
If the muoltimeter falls to give an Indi-
ation, cheek coll Ll and sections DD and
B oof switeh 51,

Transfer the sigaal generator from IN-
PUUT A o E’\TP‘{"E i% Repeat the steps
outlined in (1) through {4) above for
the channe!l B inpnt civenits.

Connect the electronic muitimeter from
pin 1 of Vi to ground to check the over-
all operation of the rf section. Tune the
signal generator from approximately 10
ke below to 10 ke above the INPUT
frequency.  The multimeter should in-
dieate o definite peak voliage at the TNN-
PUT A frequency., 1If the multimeter
fatls to indicate & peak reading, cheeck
tube V3 and its assoclated cireult
elements.
After

Ampliflers. checking

{1y Connect the signal generator to INPUT

A and adjust ite freqguency fo the if. of
the receiver normally used 1n conjunction
with this converter. Connect the elec-
tronic multimeter from pin b or ¥7 to
ground.
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(2) Vary the output level of the signal gen-
erator from B0 to 100,000 microvolts.
The multimeter should indicate a rela-
tively constani reading of approximately
50 volts ac over the xem“i’t range of npud
fevel. Check tubes V4, ¥ g, and Y7
and their associated v'sz:u it eie.:}mnf:% if
abuormal readings are indicated on the
maltimeter.

{3) Transfer the ignal gemerstor from IN-
PUIT A to INPUT B Hepeat the %tep%
outlined in (1) and (2) above for the
channe] B afe limiting amplifiers.

FoAfe Diseriminator (ircuits. The locations
of the connection points involved ixn the following
procedures are shown in figures 9 and 42

(1) Connect the signal generator to INPUT
A, Set the signal generator to the op-
erating frequency and adjust its output
to 10,000 microvolts. Connect the elec
tronic multimeter across the + and —
terminals of meter M4, Throw the AF(
switeh to the OFF pesition.

(2) The wmultimeter should read zero, indi-
eating correct diseriminator tuning. It
a zero reading is not obtained, change
the input signal frequency slightly

{3y Disconnsct ﬂzm signal gensrator from the
INPUT A jack. The object now is to
deerease the frequency of the signal gen-
erator by 1 ke fo simulate a spacing sig-
nal. To do this aceurately, tune Fre-
quency Meter SCR-211 to the operating
frequency as described in THM 11-300.
Couple the signal genevator to the ire-
quency meter. Zero-beat the frequency
meter to the signal generator. Heduce
the frequency of the frequency meter by
1 ke and zero beat the signal generator to
the frequency meter. Uncouple the {re-
guency meter and again connect the signal
generator to the INPUT A jack. The
multimefer now should indicate & nega-
tive 30 H volts de.

{(4) Now increase the frequency of t*ie fre-
quency meter by 2 ke {1 ke above the
operating frequency} and zero- -beat the
signal generator to the frequency meter
as described in (3) above. Uncouple the
frequency meter from the signal gener-
ator and connect the latter to the INVPUT
A jack. The multimeter now should in-

S

dicate & positive.]
eonvenfional diserd
soribed herein and in (3)
obtained, check V8, 22, 818
sociated cireuit wirlng. .

(5) Transfer the output of the qwn‘ii gt~
erator from INPUT A to INPUT B
Bepeat the steps ontlined in (1) through
(4) above for the channel B afe dis-
criminator eireuit,

g. Do dmplifior Stages and Motor Drive (fir-
cuit, The locations of the controls involved in
the following procedures are shown in figures 8
and 9.

(1} Throw the afe switch to the OFF
position.

(2} Conmect the signal generator to INPUT
A, Set the signal generator to obialn a
zero veading on M4 and adjust 163 out-
put to 5,000 microvelis.

{3y Throw the afe switch fo the ON posi-
tion and adinst the channel A
SHIFT ADJURIMENT control to s
éhe chy mw! A AFCINDICATOR

: point, meter M4 should indicate ap-
'p'rf: simately -+ 13 microamperes, If this
eading is not obtained, see (5) below.

{4y ¢ mdzmih decrense aim freguency of the
applied signal by several hundred cycles.
The channel A AFC INDICATOR
should spin in one divection. Gradually
ingrease the hw;{ue of the applied sig-
nal by several 1 handred ¢ yoles. Hhe chan-
nel A AFC INDICATOR now should
spin in the opposite direction.

(5) 11 the procedure above fails to give the
indieated resulls, check the settings of
potentiometers R47 and R5T as described
in paragraph 63, 1f the operation is still
not normal after adiusting R4T and RST,
check tubes V9, V10, V12, V14, and V15,
afe unit 29, and associated civeuil ele-
ments.

(6) Transfer the output from the signal geo-
erator to INPUT B. Repeat the steps
outlined in {1) through (5) above, for
the corresponding eirenits in channel B

he Driversity Limiting dmplifiers.

{1) Connect the signal generator to IN i
A and adjust its cutput to the oper aimf?
frequency. Connect the electronic mul-
timeter from pin 5 of V20 to gronnd

55




Totate the CHANNEL BSELECTOR
switeh to position A .

Vary the output level of the signal gener-
ator from 50 to 100,000 microvolts, The
multimeter should indicate a relatively
constant reading of approximately 50
volts ac over the entive range of input
fevels. ¥f sbnormal readings are indi-
cated on the muliimeter, check tubes V18§,
V18, VI8, and V20, and their associated
cireuit elements,

Rotate the CHANNEL SELEOTOR
switch to the A+ 1 position. Bepeat pro-
cedure in {2 yabove. Check secfion B of
switch B85 if normal readings are not ob-
tained on the multimeter,

{4} Rotate the (HANNEL SELECTOR
switch to position B, Repeat procedure
in {2) above. With the procedure in
(1) through (3) above completed satis-
factorily, the most likely cause for ab-
normal multimeter readings in this proce-
dura will be tube V17, section B of switch
53, or their associated cireuit elements.

i Daversity Disorimdnators.

(1} The following procedure requires one
signal generator. Conuect the output to

e INPUT A and INPUT Bijacks, Ad-

ust the signal generator to the if. output

of the receivers which normelly ave nsed,
and set the cutput level af 10,000 micro-
volts,  Oonnect the electronic multumeter

TOP viEW 0OF GHASSIS)

AT O

FRONT

T

Figure 41, Frequency SRift Tonverter OV-118/0RE, tube location,

GPO 8022174




LL SELECTOR
Hepeat procedure
the proceduve in
> completed satis-
oly cause for ab-
ings in this proce-
sction B of switch
iveuit elements.

nre requires ome
wet the output to
"E Bjacks, Ad-
- to the if. output
ovmally are used,
- at 10,000 micro-
onic multimeter
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to indicate de voltage between terminal
3 of low-pass filter Z5 and ground. Reo-
tate the CHANNEL SELECTOR switch
to the A -+ B position.

The multimeter should read zero, indi-
cating correct discriminator trming, I
a zero reading is not obtained, change the
mput frequency slightly.

Decrease the frequency of the applied
signal to both INPUT A and INPUT B
by 1 ke to simulate a spacing signal. Fol-
Iow the procedure given in A {3} above,
Make sure the multimeter indicates a
negative 305 volts de.  Increase the ap-
plied frequency 1 ke for a marking signal
by following the procedure in £ (4) aborve.
The multimeter should indicate approxi-
mately 303 volts dein the positive direc-
tion. If the conventional diseriminator
response Just deseribed is not obtained,
check tubes V21, V22, discriminator net-
works Z3 and Z4, switches S1C and STC,
low-pass filter 75, and the associated
cireuit elements.

. Heyer and Output Cirewits.

(1)

Connect the signal generater to INPLT
A, Set the signal generator to the oper-
ating frequency and adjust its output to
5,000 microvolts. (The signal generator

is at the o 100
DISCRIMINATOR :
zero.)  Connect the electronic 3
meter across the 500-ohm resistor in fhe
ty output cireuit (3 above). Rotate
the CHANNEL SELECTOR switch to
position A,

Decrease the frequency of the applied
signal by approximately 1 ke to simulate
a spacing signal.  The multimeter should
indicate zero. Gradually increase the
applied frequency approximately 2 ke
(1 kc above the operating frequency) for
a marking signal. As the signal gener-
ator is tuned through the operating fre-
quency, the reading on the electronie
multimeter should change instanta-
neously from 0 to 305 voits de. The
point at which this change oceurs is indi-
cated on DISCRIMINATOR meter M4
by the meter needle pussing through zero.
If the procedure above fails o give the
indicated results, check the seftings of
potentiometers R94, R9Y, and RI109 as
described in paragraph 3. 1f the oper-
ation still is not normal after adjnsting
the keyer potentiometers, check tubes V23,
V24, V25, and V26, and associated circuit
elements,

Section II. REPAIRS

58. Replacement of Paris

a. General. Most of the parts in Frequency
Shift Converter CV-116/URR are readily accessi-
ble and are easily replaced if found to be faulty.
Careless replacement of parts often causes new
faults to develop. Whenever the unit is serviced,
observe the following precautions:

(1)
(2)

(3)

Be careful when cover plates are removed.
Dangerous voltages are exposed.

Before a part is unsoldered, note the posi-
tion of the leads. If the part (such as a
transformer or switch) has a number of
connections, tag each lead.

When removing screws from parts, try
to keep the screws in individual groups
corresponding to the components which
they fasten to the chassis. This will speed

(5) Do not allow drops of solder to fall into

(8)

the set; they may eause short cireuis.

A carelessly soldered connection may
create a new fault. It is very important
to solder the joints well. A poorly
soldered joint can be one of the most diff-
cult faults to find. For specific instruc-
tions on replacing the UG-$8/U con-
nectors, see figure 50,

When a new part is installed, it should
be placed exactly as the original. A& part
which has the same electrieal value, but
different physical size, may cause trouble
in hf circuits. (Hve particular attention
to proper grounding when replacing a
part. Use the same ground as in the
original wiring.

the reassembly process.
Be careful ot to damage other leads by
pulling or pushing them out of the way.

b, Disassembly of Afc Unit 26, Afe unit Z9
is an assembly located on the underside of the con-
verter chassis (fig. 47). -The essential components
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Figure 44 Setup for troubleshooting equipment when divorced from system.

mounted inside Z9 are shown in figure 48. These
components consist of variable capacitor (8, a
gear train for mechanically linking the capacitor
to motor Bl, and limit switch 84, Switch S4
completes the cireuit for a warning bell when (8
has been driven near minimum or maxzimum ca-
pacity. A friction clutch connects C8 to front
panel DRIFT INDICATOR knob El4. The
front panel AFC INDICATOR is a spinner disk
geared to the motor shaft, and it indicates motor
rotation when the afe circuit is correcting, The
motor leads terminate in connector J3, and the ca-
pacitor leads terminate in coaxial connector J2.
Both of these receptacles are located on the rear
of 79,
{1} To remove Z9 from the converter, rest it
on a fairly level surface in an inverted
position,

{a) Disconnect P1 from J2 by rotating the
locking ring 90° and withdrawing the
plug.

(&) Disconnect P2 from J3 by undoing the
locking sleeve and withdrawing the
plug.

(¢} Remove DRIFT INDICATOR knob
E14 by removing the screw that holds
it to the shaft extending from Z9
through the front panel.

(d) Remove the four 7g-inch No. 8-32
screws that hold Z9 to the front panel.

(2} Lift Z9 clear of the converter for fur-
ther disassembly.

{(2) To disassemble Z9 for access to S4, Bl,
and U8, remoys the 14-Inch No. 6-32 screw
located next to J2 and J3 on the rear of
9. Carelally remove the dust cover by




g the
> the

pulling it squarely off. Avoid s
any of the components within,

Caution: Do not remove the two 28-
inch hexagonal stude that Lhold the mount-
ing bracket for J2 snd J2 or the sorews
that hold the studs will
the gear case. This will n
ther disassembly of the
TeCOVery.

sed In
tnte fur-
for thelr

(8) To remove capacitor U8, remove the two
Yi-inch No. §-82 .ﬁ&.-‘k""‘”ﬁ; serews thab
mid the mounting bracket for J2 and J3
to the hexagonal st ‘fa‘i% Wirs :ww‘i will
allow the bracket to be Taid back so that
C8 may be lifted clear,

{z) Unsolder the yellow leads ths

o]
e
£
o
;
o
frosd
3

Figure 43,

ley 14 iei the capacitor and its associated

(5)

Ne. 440 serews that hold the microswiteh

serews that hold the eapacitor moui
! g plate to the ¢ gear case casting,

mounting bracket clear of the gear eage
casting, A slight foree is required to
withdraw the sapacitor and capacitor
mounting bracket sssembly,  The as-
sembly will seem to bind because of the
Iriction effect of coupling (3 11,

To remove B, remove the three serews
on the panel end of 79 which are recessed
most leepl}: These three 1-nch No,
G-82 serews can be further 1dentified | vy
zhmr alinement with the mounting hosses
of the motor.  Lift the motor free of :ﬁhe
gear case.

To remove 54, remove the iwo W g-inch

Froquency Shili Converter 0V H/URR, top view. .
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Flgure 47, Froguency Shift Conp

and roller bracket to the geay case,  [e-
move the mirroswitch and roller brackot
levi - blne and violet leads
L g w of 28 for access
ear traln, remove the five shallow set
“}1@ m{‘z o, !i-—-».;i;:; serews from the panel
end of A4  Noie that the renaining
three screws hold the motor in lace and
are recessed more deeply in clears
holes, T notor need not be 'f-e.rm;ﬁ;e{i
when ents
i T eage cover f%mz”mz i'ziﬂ}"‘
and remove the cover vertiosl Iy o §'m*zzz‘4:i
50 that the gears will remai
proper relafive position. ‘i“

L, BOEom view, showing ofe unity in plaoe.

The gear train can be reached when the
o0 (‘“{ the gear case is 1911}{)?%{3

if) remove the clutch agsembly, loosen
the fwo Allen-head screws on tiae switch
activating cam {located on the rear of the
gear case), and withdraw the cluteh and
gear assembly,

T'o remove the spinner assembly, gently
pry off the clear plastic cap protecting
the indicating spinner.  The spinner and
its driving gear now may be disassembled
by removing the No, 2-58 nut on the top
of the spinner.

Fole. IDdsasseinbly of afe anit Z10 and s
componsnt parts, molor B2, switch 88, and
capucitor 8¢ is shmilar to disassembly of afe
unit ZH.

f-z'?e:uﬂ.o Lof Alorm Bell, To vemove alann
1, pull back the sleeving over the two black
th

then wngolder the connections.  Bemove
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Figure 48, Baopleded view of afc unif Z0.




Figure 45,

the two screws that hold the bell support hracket
A pu Il the nssembly
move the alarm bell from

to the cha
the bracke?,

d. Beplacemeni of Fan Motor. To remove fa,
motor B3, unsolder the four motor leads from +]
tie points located on the bo
Remove the fan guavd, Tnserew the mator sap-
port bracket. Lift the as rubly away from th
nnit at the top. Unscrew the motor from &
support bracket.

tom of the chossis,

5%, Relay Adjustments
a. renered,
relays,

Relays K1 and K2 are single-col]
The adjusimient requirements
mechanical and elecirical, The inechanical T
quirement consists of the proper a z;m{'u;‘e travel,
The electrical reguirements are the specitied cur-
rents through the windi ny which should eause the
velay to operate or fo relesse from the oper 'zﬁw%
position,  When checking the requirem ients,

are hoth

armature must be operated electrieal v 1o Iinsure
aceuracy of the setting.

b. {'ieaning. The greatest source of relay fail-
ures is the presence of purticles of dirt or lint he-
tween contacis or around the hinge pin. When
cleaning the relays, proceed as follows:

;

£

L) Hemove the relay from the bracket by re-

A

Eroeguency Bhift Converter OV-118/T0RE. rear of fronit panel.

moving the twe retaining screws,  Posi-
tion rhe relay on either side of the bracket
50 that its working parts are exposed for
cleaning.  Be careful not to damage the
relay leads or other wiring.

Carbon tetrachloride may be used to re-
mave grease or oil from confacts. De-
posit small drops of the carbon tetrachlo-
ride on the contacts with a foothpick.
Do not rub. Be careful not o spitl any
Hyguid on the spoolheads and insulators.
Cut several strips of paper about one-
half inch wide to be nsed in burnishing
the contacts. Do not burnish the con-
facts until they have dried thoroughly.
Lo burnish the novmally open contacts,
place the paper strip between the con-
tacts, and press the contacts together with’
a matchstick fo give a slight prewmn‘e.'f"
against the paper strip. At the same
timme, pull the strip of paper between thé
contacts. The desived result usnaily
obtained by pulling a clean strip of pape
between the contacts two or three: tis

in the case of the normally closad
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Figure 51.  Clrewit for medsiring relay currend.

tacts, the tension of the spring leaves
usuaily furnishes enough pressure against
the paper burnisher.

(4) Clean the opening between the armature
adjusting screw and the pole face in a
simiiar manner by drawing a strip of
paper between the two surfaces,

{(5) Treposit several drops of carbon tetra-
chloride on the hinge pin to clean out any
foreign material or grease.

(6) Replace the rela ¥y on s mounting
bracket.

¢. Adjusiment of Relay. The armature travel
must be adjusted whenever relay K1 or relay K2
fails to meet the tollowing electrical requirements :
operate, 4.5 to 5 ma; release, 3.2 to 8.8 ma. Al
ways make the relay meet these current require-
ments after every cleaning. To check the opera-
tion of relay K1 or relay K2, proceed as follpws:

{1) Remove the relay from the relay bracket
by removing the two retaining screws,
Position the relay on either side of the
bracket so that its working parts are ex-
posed for adjustment. Be careful not te
damage the relay leads or other wiring,

(2) Unsolder one of the leads to the relay
winding. Connect Multimeter T9-352,U
(using the 10-ma range) in series with

(3)

this unsoldered lead and the winding
{fig. 51).
Connect either a receiver or a signal gen-
erator to the INPUT A or INPU'T B
jack.  Tune the signal source until DIs-
CRIMINATOR meter M4 indicates Zero,
Note the frequency of the signal source,
Decrease thig frequency by 1 ke, A
steady space signal now is being applied
to the converter. Adjust the afe
THRESHOLD LEVEL control to ob-
tain the operate current of 4.5 to & ma,
At the same time, observe the operation
of the relay contact points. The printer
can be used as an indication of operation
for one set of contacts and the afe cireuit
as an indication of the other set, By
means of the same control, reduce the
current o the releass value: the relay
should release. When the relay closes
(operates), the printer should shift from
space fo mark operation and the afe
should be disabled. When the relay
opens (releases), the printer shifis hack
to space operation and the afec is resstab-
lished,
The make-and-break operation of the
contacts alse can be checked with Mulii-
meter TH-352/17. To check the opera-
tion of the mark-hold contacts, connect
the meter between ground and pin4of the
relay.  The voltage at this point when
the contacts are open is approximately
130 volts de.  "T'o check the afe contacts,
connect the moter between pins 2 and 3
of the relay. The voltage should be 115
volts ac when the contacts are Oper.
It the relay fails to meet the current re-
quirements, adjust it as shown in figure
52. Usea small screwdriver, To change
the pull-in operating point, loosen the
two contact assembly serews as indicated
in A&, figure 52 and slide the entire assem-
bly to adjust the gap between armature
and pole face. Decrease the gap if the
current requirved for pullinis too high..
Increase the gap if the e mad
a very fow current. B
are tightened after making th
justment. To make the rela:
a lower value of current, t
ture adjusting
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Turning the screw out increases the cur-
rent necessary to cause the relay points
to open.

After adjustment, replace the relay on its
mounting bracket,

60. Refinishing

instructions for refinishing badly marved par
elg on exterior cabinets are given in TH o085
Also refer to paragraph 35,

Section lll. ALINEMENT PROCEDURES

61. Rf Alinement

a. Alinement of Channel A Input Oirewit. The
converter Is equipped with the erystals necessary
for operation with a receiver having an if. fre-
guency of 485 ke, A 405-ke crystal is used in
channel A to produce a converter frequency of 50
ke A 425.7-ke erystal is used in channel B to pro-
dace an if. in this channel of 29.3 ke, To use the
converter with receivers having an if. other than
455 ke, it is necessary to realine the input elreuits
of the converter. In channel A, use a crystal
(Y1) whose frequency is 50,000 ke below the ve-
cetver if, output frequency. The converter may
be alined either with a receiver tuned to = strong
rf earrier or a signal generator delivering a 9,000
microvolt signal equal to the if. of the receiver in-
tended to be used. To aline channe! A, short out
INPUT B with a small piece of wire and proceed
as follows:

(1) Throw the POWER switch on. Set the
CHANNEL SELECTOR switeh to po-
sition A, Throw the AFC switeh to the
OFF position.  Place the channel A
AFC-XTAL-MARK HOLD switch
either in the left- or the right-hand
XTAL position. No other switches
affect the adjustments which follow.
Loosen the tuning slug locknuts on the
top of transformers T1 and T2 (fig. 45).
Adjust T1 and T2 to obtain 2 maximum
deflection of channel A SIGNAL TN-
PUT meter M1, If meter M1 goes to full-
seale reading, decrease the output of re-
ceiver & and continue to tune T1 and T2
for. maximum indication, Tighten the
locknuts slightly after they are set prop-
erly; be careful to maintain the peak
meter reading.

Set the channel A AFC-XTAL-MARK
HOLD switeh to AFC and the DRIET
INDICATOR to zero leaving the other
switches aé previously set. Loosen the
tuning slug locknut on the top of coil .1
(fig. 45)." THe oscillator adjustment now

may be made. The oscillator will tune
either 50 ke above or 50 ke below the in-
put signal as indieated on the SIGN AT,
INPUT and DISCRIMINATOR meters,
Proper tuning is 50 ke below the mnput
signal. To obtain the correct taning, the
simplest procedure is to tarn the gl ug of
L1 all the way down (in a clockwise i
rection) and then tune to the frst maxi-
mum indication on the channel A S0
NAL INPUT meter by raising the slug
until channel A DISCRIMINATOR
meter M4 indicates zero, After adjust.
ment, lock the slug in place by holding
the slug in position and fightening its
lower locking nut against the shoulder
of the can.

b, Alinement of Channel B 7 apriet {lireudt,
The method of adjustment for channel B is identi-
cal with that used for channel 4, sxcept Tor the if.
frequency settings, Use g erystal (Y2) whose
frequency is 29.3 ke below the input frequency,
Short out INPUT A, Plug in a signal generator
delivering a  2,000-microvolt signal at the if,
frequency of the receiver being used to feed
channel B.

{1) Set the channel B AFC-XTAL-MARK
HOLD switeh to XTAIL. Loosen ths
tuning slug locknuts on top of trans.
formers T3 and T4 (fig. 45). Adjust T3
and T4 to obtain a meximum deflection
of channel B SIGNAL INPUT meter
Mu If meter M2 goes to full-scale read-
ing, decrease the output of receiver R
and continue to tune T8 and T4 for 2
maximum  indication. After adjnst-
ments, lock the slugs in place.

Set the channel B AFC-XTAL-MARK
HOLD switeh to AFC, and the DRIFT
INDICA'TOR to zero. Loosen the tun-
ing slug locknut on top of 12 (fig. 45).
Turn the slug of 1.2 all the way down.
Tine to the first maximum indication on
the channel B SIGNAL INPUT meter




i pemtuze (appmmmatei}
criminator tuning adjust-
he vear of the chassis (fig.
A AF C I‘i’l’)xL—"\I&hK

it m,pg( 1%1 (“alﬂtw xeltxwl)
o &»i: ﬂle %mna} trenemtez to I‘H’L

_mde; Hx
urn metering switeh 511 {fig. 10} to
the &+ I3 position.  In this position, M4
{channel A DISCRIMINATOR meter)
- indicates the combined cuntput of dis-
- eriminator eiveuits Z3 and Z4 when the
PRESS TO TEST switeh is pressed.
While depressing the PRESS TO TEST
switch, adjust capacitors C48 and (49
to obiain a zero reading on meter M4,
If this is impossible, retune the signal
generator slightly so that A-+B indi-
cates zero and then release the PRESS
TO TEST switeh,  Retune (28 and €20
for a zero reading on the DISCRIMI-
NATOR meter. The object of this pro-
cedure s to tune both the channe! A afc
discriminator and the channel A diver-
sity discriminator to zero output for an
identical input freguency to INPUT A
S b, Alinement of Channel B Diseriminators.
Al diseriminator tuning adjustments are located
&t the rear of the chassis (£g. 9). Set the channel
~B AFC-XTAL-MARK HOLD switch to XTAL
cand the CHANNEL SELECTOR to B. Pro-
eed: as: follows:

1) Set tuning eapacitors C81 and (82 to half
apacity (slot% vertical).
tiect the signal generator to INPUT
‘“Fune the generator for a resding of
~channel B DISCRIMINATOR

_ termw switeh 511 (fig. 10) ¢
o A +B position. In this position, Méi

{chanuel A DISCRIMINATOR meter)
indieates the combined output of dis-
criminator cireuits Z3 and Z4 when the
PRESS TO TEST switch is pressed.
While holding down the PRESS TO
TEST switeh, adjust capacitors CB0 and
{151 to obtain a zeve veading on meter
84, If this is impossible, retune the sig-
nal generator slightly so that A+B in-
dicates zevo and then release the PRIESHE
TOTEST switch,  Retune U81 and (52
for w zero reading on the channel B DIS-
CRIMINATOR meter. The obiect of
this tuning procedure is to get channel B
DISCRIMINATOR and A+ DB meter to
inedicate zero for an identical inpul fre-
quency to channel B,

(4)

63. Kever and Afc Adjustiments
(fig. 10}

a. Keyer Adjustments, Rotate the CILAN-
NEL SELECTOR switeh to position A and the
channel A AFPC THRESHOLD LEVIEL controf
to OFF. This prevents a mark-lock condition
which would unbalance the keyer cireuits. Make
the following seftings in sequence:

(1} Set meter switch 511 to the R94 posi-
tion. Push the PRESS TO TEST
switch and adjust potentiometer B94 for
zero on meter M4. (This puts approxi-
mately —# volts on grid pin 2 of tube
V24A

Set switch 511 to the B99 position. Push
the PRESS TO TEST switch and ad-
just potentiometer B99 for a zero read-
ing on meter M4, (This resuits in a zevo
bias on grid pin 7 of the tube V24B.)
Set switech 811 to the R104 position.
Push the PRESS TO TEST switch and
adjust pofentiometer R104 for zerc on
meter M4. (This puts approximately
— 35 wolts on the conirol grids of tubes
V25 and V28

With a prinfer connected to the tiy
output, set switch 511 to position R109,
Push the PRESS TO TEST switch and
adjust potentiometer R109 to 60 micro-
amperes as read on DISCRIMINATOR
meter M4. This reading multiplied by
1,000 is 60 milliamperes, the proper loop
current.
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{3) 1f a printer is not available, connect 2
resistive load (125 to 50O ohms) across
pins D and A of J4 and adjust potentiom-
eter K109 fo 60 microamperes. This
reading muitiplied by 1,000 is 60 milii-
amperes,

b Chunnel 4 Afe ddjustments. Rotate the
CHANNEL SELECTOR switch to position A,
the channel A AFC-XTAL-MARK HOLD
switch to the A¥F(C position, and set the AFC
THRESHOLD LEVEL control to OFF. Tune
in a strong signal on channel A or connect a signal
generator set to deliver the receiver if. at 2,000
microvolts at INPUT A, Throw the AFC switeh
to the ON position.  Adjust the motor eircuit in
the following manner:

(1) Setswitch 811 to the RET position.

{2} Push the PRESS TO TEST switch and
adjust potentiometers R57 and R47 for a
minimum current through meter M4 and
also for motor balance as indicated by a
stopping of the channel A AF(C IN-
DICATOR. This is accomplished by

first stopping the motor with B4T, ve
ducing the eurrvent indicated on M with

RE7, rvebalancing the motor with Rat,
and again reducing the current until ﬁm :

raotor balances at a current of approxi-
mately 1 microampere through 4.

. Channel B Afe Adjustments. TRotate the
Chdﬂﬂ&] SELECTOR switch to a position B,
the channel B AFCNTALMARK HOLD
switch to the AFC position, and set the ATC
THRESHOLD LEVEL control to the OFF po-
sition,  Tune in a strong signal on channal B and
throw the AFC switeh to the ON position.  Ad-
just the motor circuit in the following manner:

(1) Set switeh 511 to the B167 position.

{(2) Push the PRESS TO TEST switeh and
adjust potentiometers RI87 and Ri3T
for a minimum current through meter
M4 and also for a motor balance ag in-
dicated by a stopping of the channe]l B
AFCINDICATOR. These adjustiments
are identical with those described in
b{2} abova.

Section IV. FINAL TESTING

64. General

This section is intended as a guide to be used in
determining the guality of Frequeney Shift Con-
verter CV-116/URBR repaived at higher echelon
levels, The minimum test requirements outlined
in the following paragraphs may be performed
by maintenance personnel with adequate test
squipment and the necessary skills. Repaired
equipment meeting these requirements will fur-
nish uniformly qatisfactozy results during opera-
tion. The tests given in paragraphs 65 throﬂgh
70 should be performed in the order given. Be-
fore performing any of the tests that follow, check
the B+ and B— voltages {par. 57¢).

65, Test Equipment

The following equipments, or equal, are re-
quirved to perform the tests in this section:

Fest equipment Technical mannal

Multimeter T8-852/U__. ... . . T™ 115527
Hlectronic Multimeter T8-505/U_ . .. TM 11-5511
RF Signal Generator Set AN/URM-25___ TM 11-5551
Frequency Meter Set BOR-211-( ). . TM 11-300

Frequency Meter FR-67/U_____________ TM 11-2698

Teletypewriter TG~7-B._.__ .. ________ . TM 11-352

66, RF Circuit Tests

a. Uonnect the test equipment as shown in figurs
WES

b. Adjust the signal generator to the frequency
normally fed to INPUT A from the receiver and
set it for a 10,000-microvelt output. The voltage
at the grid {pin 7} of V3 should be approximately
1.3 volts ac.

c. Adjnst the rf signal generator to 5 k¢ above
and ke below the normal INPUT A frequency.
Observe the voltage at pin 7 of V3 for each setting.
The reading should be approximately 0.9 volt ac,

d. Repeat the test described in ¢ above for fre-
guencies 10 ke above and below the frequency
normally fed to INPUT A, The meter B read-
ings at pin 7 of V3 should be approximately 0.45
volt ac, The response should be close to that
shown by the curve in figure 54.

¢, Repeat the tests described in e through d
above on channel B. Connect electronic multi-
meter 13 to the grid (pin 7) of V29 and the rf sig-
nal generator to INPUT B.  Again, observe that
the response of the rf amplifier is close to that
shown in figure 54.

9
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Figure 53, Sotup for channsl 4 o clroutld fests,

&7, Limiting Amplifier Tests
. Connect the test equipment as shown in figure

b, Adjust the signal generator fo the freguency
normally fed Lo INPUT A from the veceiver,

. Adjust the output level of the signal gener-
ator to give an indication of 50 microvelts on
electronic multimeter A, The voltage at the plate
(pin 5) of V7 should be approximately 50 volts ac.

7. Change the signal level at INPUT A to 100
microvelts,  The voltage at the plate of VT should
again be approximately 50 volts ae.

e. Adjust the signal Jevel at TNPUT A to 500,
1,000, 2,000, 5,000, 10,000, and 100,000 microvolts,
Observe the readings on meter A at each successive
change 1n input level. The plate voltage reading
at each input level should remain relatively con-
stant at approximately 505 volts ac as shown
in figure 56,

J. Repeat the tests described in & through «
above on channel B. In channel B, tube V33 is
the third afe Hmiting amplifier,
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Figure 54, Channel 4 »f amplifier responge curve.

70

7- Rotate the CHANNEL SELECTOR switch
to the B position and short out INPUT A. Con-
nect electronic multimeter B to the plate (pin 5)
of the third diversity-limiting amplifier V20. Ad-
just the output level of the rf signal generator to
give an indication of 50 microvolts at INPUT B,
Klectronic multimeter B should indicate approxi-
mately 50 volks ac,

h. Repeal the tests outlined in d and ¢ above
for the setup described in ¢ above. The curve in
figure 56 also applies to the diversity-limiting
amplifier section,

SONNECTED 10 PLATE OF
LV-HE/URR : LOMITING BHPLIFiER

mpur s (PIN 5 0F y7)

.
—Y
SIGNAL ELEGTRONIC ELECTRONIG
MULTIMETER MULT
GEMERATOR A - g‘ETEﬁ

TMaz4i-48

Figure 35, Setup for chennel 4 Hmiting amplifier tests.

8. Discriminator Tesis

a. Throw the AFC switeh to OFF and connect
the signal generator to INPUT A, Set the signal
generator to the operating frequency and adjust
its output to 10,000 microvolts.

b. The channel A DISCRIMINATOR meter
M4 should rvead zero, indicating correct discrimi-
nator tuning. If a zero reading is not obtained,
change the input signal frequency slightly.

. Decrease the frequency of the applied signal
by 425 cycles and check fo see that meter M4 gives
an indication of — 30, Continue to decrease the
frequency of the applied signal to a point 1 ke
lower than the operating frequency. Meter M4
now should indicate slightly off scale to the left.
Inerease the applied frequency 425 cycles above
the operating frequenecy and check to see that meter
M4 indicates +50, A further increase to 1 ke
above the operating frequency should drive M4
shightly off scale to the right.

d. Shift the signal generator from INPUT A
to INPUT B. Repeat procedure described in &
and ¢ above for the channel B diseriminator.

¢. Botate the CHANNEL SELECTOR switch
to position I3 and set metering switch 311 to posi-
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tion A+B. Repeat the steps deseribed in b and ¢
above, while depressing PRESS TO TEST switch
10 and observing meter M4,

59. Bond-Pass Filter Tests

a. Apply an input of 10000 microvolis at the
frequency normally fed to INPUT A from the
receiver.

b Connect an  electronie multimeter across
band-pass Hlter 21,

¢. Rotate channel A AFCXTALMARK
HOLD switch 81 to the XTAL vosition.

d. Slowly tune the signal generator to give a
peak reading on the multimeter. This pealk,
which ecenrs at the center if. frequency, should be
approximately 5 volis ac.

¢. Tune the signal generator 800 cycles above
and below the center frequency and observe the
multimeter readings at each setting, The re-
sponse of the band-pass filter should be close to
that shown in figure 57.

70. Threshold Contral Tests

2. Connect the rf signal generator and one elac-
tronic multimeter to INPUT A as shown in figure
58@). Connect another multimster across afe
THRESHOLD LEVEL potentiometer R30 as
shown in By figure 558@.

b. Adjust the signal generator to the frequency
normally fed to INPUT A from the receiver,

8.0

WOLTS

13

FILTER

e CENTER FREGUENCY

OQUTPUT OF BAND-PASSE

~B800 +8C0
CYCLES CYCLES

if. FREQUENCY
TMZ2241-50

Figure 57, Band-prss flicr response curbve,
7 2 :

e. Slowly vary the output level of the signal
generator from O to 3,000 microvolts. . Observe
the de voltage readings on multimeter B.. The
veadings should increase in the negati '
from U velts to approzimately —40ivolt
input signal of 2,000 microvolts), an
relutively constant at
further inerease in inpr
generator,
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