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Warranty
We hove designed ond constructed this equipment using the finest

moter iols .ond components ovoi loble. l t  hos been'thoroughly tested ond
inspected before leoving our foctory.

NARCO worronts your new VTR_2A OMNIGATOR ogoinst olt defects
in workmonship or moteriol on components ond ports monufoctured by us
for.o period of ninety (90) doys from the dote oi  or iginol  instol lot ion. 'We
will rep.loce ony port of our monufocture which proves to be defective
within this t ime uhder normol instol lot ion ond operot ing condit ions (except
receiving-type tubes ond fuses), provided the defectiv! port. is returned,
tronsportotion chorges prepoid, either to the foctory or to o NARCO Author-
ized Worronty Service Center.

To ploce your worronty in effect you must complete the enclosed
worr.onty.Appl icot ion Cord ond moi l  i t  to us within ten ( i0) doys ofter your
new instol lot ion is completed. By return moi l  you wi l l  receive your NARCO
Worronty Certificote recognized by ony NARco Authorized Seivice Agency.

NARCO AVIONICS
Division of Narco Scientific Industries

FORT WASHINGTON. PA. 19034

Perfection in Electronics
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A. R,ECEIVER
A-r. FUNCTTON SWITCH

The five position rotory switch on the lower
port of the front ponel turns the power to
ent ire set OFF ond ON, ond'serves to select
desired type of operotion. lts five positions
os follows:

l. OFF All power to set ond power unit shut off .

2. COM For communicotion use.

3. CAL For tuning receiver to tronsmitter fre-
quency.

4. VOR For Omni-Ronge operotion.

5. LOC For ILS locolizer opprooch.

A.2. TUNING DIAL
The diol  is col ibroted direct ly in megocycles from
108.0 to 127.0. Stot ions ore tuned in the cus-
tomory monner. The tunoble frequency bond is
divided os fol lows:

I  .  108.1 to I  I  L9 Omni-Ronge Stot ions,
VOR ond TVOR
l.L.S. Locol izers.

2. I  12. I  to 117 .9 Omni-Ronge Stot ions.
voR)

3. I  l8. l  to l2l  .3 Control-Tower Stot ions.
4 .  121.5  ond l2 l  .6  Emergency  Chonne l .
5. l2l .7 to 121.9 Ground Control Stotions.
6. 122.1 to 122.9 Privote Aircroft Stotions.
7. 122.8 (UNICOM) Aircroft  Advisory. (Air-

ports without control
towers).

8. 123.0 (UNICOM) Aircroft  Advisory (Air-
ports with control
towers)

9. I  23. I  to I  23.5 Fl ight Test;  Flying School
Stotions.

10. 123.9 ond 126.5 Approoch Control
Stotions.

I L 124.1 to 126.3 Air Corrier Stotions.
12. 126.7 ond 126.9 INSAC Communicotions.

The voice chonnel of the locolizer stotions corries
o frequent stotion identificotion ond in some coses
olso the control-tower voice tronsmissions.

The voice chonnel of the omni-ronge stotions corries
o frequent stotion identificotion ond olso the usuol
ronge-stotion communicotions such os oirwoys trof-
fic control, weother informotion, etc.

The control-tower stotions function in o monner
similor to low frequency towers providing com-
municotions relotive to toke-of fs, lohdings, etc.

A positive stop is provided ot eoch end of the tun-
ing- ronge- Domoge moy result if the tuning cronk
is forced beyond the stops.

SECTIONI..OPER,ATION

l g . 3  t '  "
l g . 5  "  "

A-3 YOLUME CONTROL
The receiver volume control is used to set the de-
sired loudness level of the voice signols. lt does
not offect the novigotionol functions, nor the
loudness of the morker beocon tones.

A-4 MARKER BEACON R,ECEIVER,
Operotion of the 75-mc. morker beocon receiver is
controlled by o push-pull switch combined with
the volume iontrol. Pull the volume control knob
out obout l/$" fpm the ponel to octivote the
morker receiver.' The settings of the volume con-
trol ond function switch (other thon OFF) do not
offect the operotion of the morker receiver.

B. TRANSMITTER
B-I. CHANNEL SELECTOR
The chonnel selector is in the uPPer center port of
the ponel. l t  hos 28 posit ions morked os fol lows:

LOW BAND SET HIGH BAND SET
INT Interphone
I  l 8 . l  mc  Con t ro l  Tower

left
the
the
ore

lg .7 "
1 8 . 9  ' t

1 9 . I
l  g . 3  t '

1 9 . 5  t '

19.7 r',

19 .9  t '

122.6 "

1 2 0 .  I  t '  t t

1 2 0 . 3  
t '  ' r

1 2 0 . 5  
t t  ' t

SPARE I
120.9 " t l

l 2 l . l  "  ' r

l 2 l  . 3  t '  ' r

I  2 l  .5  Emergency
121.7 Ground Contro l
121 .9 "  t t

122.1 Ai rwoys Comm.
122.5 Control Tower

INT lnterphone
I 2l  .5 mc Emergency
121.7 Ground Control
1 2 1  . 9  

t '  ' t

122.1 Airwoys Comm.
122.5 Control Tower
122.6 " t'
122.7 " t t

122.8 Unicom
1 2 3 . 0  "
123.7 Approoch Control
123.9 Centers
124.1 "
124.3 ',t
124.5 "
124.7 ',t
124.9 "
1  2 5 . 1  "
1 2 5 . 3  "
1 2 5 . 5  t '
125.7 "
125.9 t',
SPARE I
126.3 "
126.5 Approoch Control
126.7 Insocs
126.9 ,
SPARE 2

122.7 " "
122.8 Unicom
1 2 3 . 0  t '

SPARE 2

NOTE: BAND (High or Low) con be determined
by chonnel morkings ond by lobel inside set. Mork-
ings for chonnels not supplied with crystols ore
covered with segmented, block mosking tope.

B-2 MODULATION
The push-to-tolk switch which is port of the micro-
phone serves to ploce the tronsmitting equipment
in operotion. The tronsmitter will operote in ony
(but OFF ond CALIBRATE) position of the FUNC-
TION SWITCH, but the "COM" position is recom-
mended for foster recovery ofter o tronsmission.

The frorrt ponel olso includes o tronsmitter output
lomp. This lomp is lighted by o portion of the
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tronsmitter output power ond serves os o. positive
indicotor  of  octuol  i ronsmiss ion.  l t  wi l l  l ight  when-
ever  the t ronsmit ter  is  rodiot ing,  but  wi l l  not  re-
spond when the selector  swi tch is ln the INT posi t ion

or  is  set  to  on inoct ivoted chonnel .  This  indicotor
lomp should flosh somewhot brighter, in rh.ythm
with the voice, when speoking into the microphone,
ond in so doing serves to inf:orm the. pilot thot his
microphone is Tunctioning, ond thot he is. speoking
loud enough ond suf f ic i -nt ly  c lose to the micro-
phone. Foilure of the lomp to brighten. when speok-
ing indicotes one or more of the following short-
comings:

I  .  P i lo t  not  to lk ing loud enough.

2. Microphone too for owoy from his mouth.

3. Microphone not functioning properly'

The ronge of  re l iob le VHF rodio t ronsmiss ion is
limited bv the opproximote distonce to the horizon.
Therefore,  the re l iob le ronge increoses ropid ly  os
higher  o l t i tudes ore ot to ined.

8.3. LICENSE NOTICE
The Federol Communicotions Commission requires

thot the operotor of this tronsmitter hold o Re-

riri i t"J nJio-Telephone Operotor Permit, or higher

.io.t ' t i ."nte. This permit moy be obtoi-ned by- ony

U. i. . i i i t ;; from the neorest f ield office of the

F.C.C. ;  no exominot ion is  requi red '

The tronsmitter ibelf, os instolled in the oircroft,

t"qrit"s o Privote Aircroft Rodio Stotion License'

filir ii."i." is obtoined by filing FCC Form rO4'

iit 
"" 

iiit tronsceiver hoi been type-occepted by

ti"-iCC ond entered on their list of type-occepted

equlp-"nt os "Norco - VTR-2A," it must be iden-

ilii.i on "Norco - VTR-2A," on your FCC Form

404 Stotion License APPlicotion.

B.4.  SIMPLEX OPERATION
The CAL posi t ion of  the FUNCTION SWITCH is
provided to enoble the p i lo t  to  use the t ronsmit ter
crysto ls  os tuning morkers to prec isely_ tune to the
tower chonnels or  to  ony chonnel  for  which o
crvsto l  is  insto l led in  the t ronsmit ter  sect ion) .
To use th is  feoture:

l .  Set  the t ronsmit ter  chonnel  swi tch to the de-
sired frequency on which you wont to both
t ronsmit  ond receive.

2.  Set  the FUNCTION SWITCH to "CAL" posi -
t ion.

3.  Tune the receiver  ocross the bond unt i l  you
heor the speciol tone produced by the trons-
mi t ter  osc i l lo tor .  (DO NOT OPERATE THE
MICROPHONE SWITCH FOR THIS  PURPOSE) .

4.  Accurote ly  center  the receiver  tuning contro l
on the specio l  tone,  ond then SET FUNCTION
SWITCH TO "COM."

5-  Your receiver  is  now precisely  tuned to the
selected t ronsmit ter  chonnel ,  so you moy heor
ony t rof f ic  us ing thot  por t icu lor  chonnel ,  ond
tronsmit  by us ing the mike ond i ts  push- to- to lk
but ton when the chonnel  is  c leor .

6.  BE SURE THE FUNCTION SWITCH IS SET
TO "COM" WHEN TRANSMITTING.

7. Repeot the obove procedure os needed tor
other  chonnels.

C. OMNI-RANGE NAVIGATION
(voR)

C-1. COURS€ SELECTOR ond INDICATORS

The course selector diol is ey'ge-operoted ond lo-
coted ot  the lower por t  of  the ponel .  l t  is  co l ibroted
every 5 degrees f rom 0o to 360' .

The LEFT-RIGHT meter  is  locoted in  the upper
lef t  corner  of  the ponel .  The TO-FROM f  log is  neor
the center  of  the LEFT-RIGHT meter .

C-2. COURSE TO STATION (Homins)

L Moke sure thot  the FUNCTION SWITCH is
set to VOR.

2.  Tune to the desi red omni- ronge stot ion on the
receiver  d io l .  The ident i f icot ion wi l l  be heord
in the heodset  or  loudspeoker.  Tune for  moxi-
mum def lect ion of  the TO-FROM f log (e i ther

up or  down).

3.  Rotote the COURSE SELECTOR dio l  unt i l  the
LEFT-RIGHT (L-R) meter  centers,  ond the TO-
FROM 

T{T-F)  f  log reods "TO."  Two di f ferent
COURSE SELECTOR set t ings wi l l  be found
(which ore l80o oport )  where the L-R meter
centers,  but  only  one of  these wi l l  couse the
T-F flog to reod "TO."

4. Turn the oirplone unti l the mo-gnetic-c,ornposs
reods the some os the COURSE SELECTOR dio l .
The omni indicotions do not depend upon the
ot t i tude or  heoding of  the o i rp lone,  but  only
upon its beoring from the ground stotion, ond
so wi l l  not  chonge os the o i rp lone is  turned to
the mognet ic  heoding which corresponds to
the beor ing to the ground stot ion.

5.  F ly  the o i rp lone o long the course indicoted by
thir COURSE SELECTOR moking corrections to
r ight  or  le f t  os indicoted FV LEFT-RIGHT
needle.  The needle points to the selected t rock
olong the ground,  so i f  the needle points LEFT,
corret t  the o i rp lone heoding to fo l low o t rock
somewhot to the left, ond vice verso.

6. The difference between the course setting os
indicoted by the COURSE SELECTOR ond the
mogrnet ic  heoding of  the o i rp lone necessory
to keep the needle centered is the wind cor-
rect ion ongle (p lus ony errors in  the composs) ,
which wi l l -be found usefu l  in  est imot ing the
wind veloc i ty  ond d i rect ion.

7.  l f  ,  for  some reoson,  the o i rp lone gets very for
off-course os indicoted by the L-R indicotor, the
COURSE SELECTOR con be reset to center the
L-R meter .  This  wi l l  estobl ish o new t rock to
the stot ion which is  o s t ro ight  l ine f rom the
off-course point to the stotion ond is shorter
thon f ly ing bock to the or ig inol  course.

8.  When opprooching c lose to the VOR stot ion,
the needl 'e  moy Seco-e d i f f icu l t  to  hold to
center. Notice the composs heoding you hove
been f ly ing in  the opprooch,  ond f ly  by com-
poss unt i l  for  enough beyond the stot ion to
moke is  eosy to hoh center  ogoin.  Any of f -
course error  wi l l  be indicoted,  o long wi th the
di rect ion for  the correct ion,  of ter  the stot ion
hos been possed.  The TO-FROM f log wi l l  re-
verse when possing the stot ion.



C-3. COURSE FROM STATION

Any desired course outbound FROM the stotion
moy be set  on the COURSE SELECTOR ond fo l lowed
by correcting the heoding of the oirplone tb keep
the L-R needle centered with the T-F meter reoding
, ,FROM."

As the distonce from the stotion increoses in f,ty-
ing out-bound,  the s ignol  wi l l  groduol ly  grow weok-
er  os indicoted by o decreosing def lect ion of  the
T-F f  log.  When the s ignol  gets so weok os to couse
the red sector to fi l l  the TO-FROM window (with
the receiver properly tuned for moximum T-F
def lect ion)  i t  is  no longer re l iob le,  ond onother
stronger. omni stotion should be found.

C.4.  ORIENTATION

The OMNI-RANGE system con be used for  or iento-
tion (obtoining o "fix" when oirplone's locotion is
in doubt) .

Beorings to ground stotions do not depend upon
the ot t i tude or  heoding of  the o i rp lone,  ond hence
con be token eosi ly  ond occurote ly  in  rough o i r .
No heoding correction is necessory.

To use the omni system for orientotion, the follow-
ing procedure is recommended.

l . Choose two omni stotions for beorings, which
ore os neor 90"  opor t  os possib le ond which
ore wi th in 50 mi les of  your  proboble locot ion.
(Longer d is tonces con be sofe ly  used ot  h igher
ol t i tudes) .

Tune in No.  I  omni  s tot ion ond check i ts  iden-
t i f icot ion.  Tune for  moximum def lect ion of  the
T-F meter .

3. Rotote COURSE SELECTOR diol  unt i l  L-R
meter centers ond T-F f log reods "FROM."

Record beor ing,  ond drow l ine f rom omni  s to-
t ion on chor t  in  d i rect ion of  beor ing.

Tune to No. 2 omni stotion ond repeot steps 2,
3 ond 4 obove, but for No. 2 stotion.

Locot ion of  o i rp lone is  ot  the in tersect ion of
the two lines drown on the chort.

Add other beoring l ines from other omni sto-
tions, os desired, to improve occurocy of "f ix."

LOCALIZER OPERATION (ILS)

Set the FUNCTION SWITCH to LOC.

Tune in the locol izer  s tot ion.  Refer  to the AIR-
MAN'S GUIDE for  f requencies,  courses,  ond
other  per t inent  doto.  Tune for  mox.  TO de-
f  lect ion.

The Lef t -Right  needle wi l l  center  when on-
course,  ond wi l l  po int  toword the t rock when
opprooching on the prescr ibed inbound locol i -
zer. course, but wil l deflect in o reverse sense
when f ly ing on outbound locol izer  course,  or
when moking on inbound opprooch from the
BACK DIRECTION (normol ly  used only when
extreme wind condi t ions worront) .  TO-FROM
flog def lects in  TO di rect ion only,  serv ing os
tuning meter  but  not  os o d i rect ion indicotor .

sEcTroN rl
INSTATTATION

t .

VH F TRANSMITTER.RECEIVER
UNIT (VTR-2A) (See Fis. l)

Cut o rectongulor  hole in  the inst rument  ponel
meosur ing 6-11/32 inches wide by 4-7 /8 inches
hish.

Remove cose from set ond instoll the cose in
this cut-out using mochine screws ond stop-
nuts in the holes provided in the flonges. Set
i s  he ld  i n ,by  s i ng le  w ing  nu t  o t  r eo r .

Instoll o reor support strop between the reor
surfoce of the cose, ond some neorby struc-
turo l  member.  Be sure there is  ot  leost  2 inches
behind the cose to occommodote the vorious
plugs ond cobles which connect  to  the reor  of
the set.

Slide the: set into its cose, ond reottoch reor
wing nut  ond wosher,  t ightening fu l ly .  Upper
shock grommets ore mounted in tongues to
permi t  cose f i t  od justment .

MODULATOR-POWER UNIT
(V(-)MP-2A) (See Fig. 2)

l . Fosten the power unit mounting plote to either
o ver t ico l  or  hor izonto l  sur foce us ing four  No.
l0 mochine screws ond stop nuts.

Attoch the two power unit mounting brockets
to the top, reor, or bottom of the power unit, so
os to p loce power uni t  upr ight  when mounted.

Stor t  the four  power uni t  mount ing screws (No.
l0A) but  leove obout  l /8  inch between thei r
heods ond the U nuts in the mounting plote.

Sl ip  the power uni t  in to p loce,  ond push to the
proper side to engoge the mounting screws in
the slots provided for them.

Tighten o l l  four  mount ing screws.

OMNI RECEIVING ANTENNA
(See Fig. 4)

The fu l l  ronge ond occurocy of  the VHF omni-
ronge system con only be reol ized when the o i r -
p lone is  equipped wi th the proper type of  ontenno.
A horizontol V-type is obsolutely necessory; o ver-
ticol whip is definitely not sotisfoctory, olthough it
moy oppeor to be when t r ied.  Ver t ico l ly  polor ized
components ore not rodioted by the ground stotions,
but ore produced by reflections. Therefore o verti-
co l  ontenno moy receive st rong s ignols,  but  not
d i rect ly  f rom the ground stot ion,  g iv ing r ise to
very unre l ioble beor ings.

The locot ion of  the ontenno is  l ikewise of  poro-
mount  importonce.  l t  is  odvisoble to p loce i t  on the
top of  the o i rp lone behind the cockpi t  ond wel l
owoy f rom the engine(s)  ond propel lor(s) .  Other
ontennos ond wires locoted within two feet of the
omni ontenno moy couse weok reception from sorne
directions, ond should be ovoided
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Some very successful instollotions hove olso been
mode plocing the ontenno on the lower surfoce of
the fus i loge,  ond o lso on the top of  the ver t ico l
s tobi l izer .  The nose of  the V should foce d i rect ly
forword or reorword, ond the rods should be hori-
zonto l  in  level - f l ight  ot t i tude.

The ontenno most contoins o motching bolun which
serves os both on impedonce tronsformer ond o
meons to connect cooxiol l ine to o bolonced V
ontenno. lt is mode of o speciol type of tronsmis-
s ion coble cut  to  cr i t ico l  d imensions,  ond should
not be disturbed. lf the most is not used, this bolun
must be instolled between the ontenno rods ond
the coble to the set. Be sure to ground oll coox
sheoths ot the point where the bolun connects to
the set coble.

D. VHF TRANSMITTING AN-
TENNA (See Fig. 3)

The VHF tronsmitting ontenno should be mounted
on q metol  p lote meosur ing ot  leost  18 inches
sguore for best results. Such o mounting plote is
often found directly in front of the windshield in
fobric-covered ships, ond ot the center of the cobin
roof in metol ships. Where no such surfoce is ovoil-
oble,  o p iece of  th in o luminum moy somet imes be
of f ixed f lush wi th the fobr ic .  This  th in o luminum
sheet or foil moy be mode to conform to the vor-
ious curved surfoces to which it is mounted, but oll
cuts ond seoms should be olong lines rodioting
from the center point. A 7/16 inih hole should be
in the center of this sheet for mounting the on-
tenno. lt is recommended thot where necessory o
metol supporting plote be provided for the ontenno
to resist the bending lood imposed by the slip-
streom. Do not lengthen or shorten the ontenno.
It hos been cut the proper length for the most effi-
cient rodiotion ot the frequencies generoted by this
tronsmitter. Do not ottoch other wires or devices
to it, ond locote it ot leost 12 inches from the
neorest projecting object or other wire. The method
of ottoching the tronsmission l ine to the ontenno
is i l lust roted in  F ig.  3 ond should be r ig id ly  fo l -
Iowed. txcess tronsmission l ine con be neotly coiled
ot ony convenient point provided thot ot leost o
six-inch rodius is used in coil ing. All bends in the
tronsmission l ine should be smooth ond groduol, to
prevent possible trouble loter on.

E. MAR,KER BEACON ANTENNA
(See Fig. 5)

The morker beocon ontenno, which is not furnished
with the eguipment, should be fobricoted from
suitoble ontenno wire. lt should be locoted under
the fusiloge ond spoced obout six inches owoy
from it by o poir of suitoble support mostS. Noti
that the point where the leod-in is connected is
five inches disploced from the center of the on-
tenno wire. This dimension is importont for proper
motching.

A shorter (quorter wove) bent-rod, shunt-fed on-
tenno mounted on the under surfoce of the oir-
plone hos been found to be sotisfoctory if the feed
point is corefully odiusted for best reception.

The cooxiol feed coble hos its sheoth connected ro
the metol  sk in or  f rome of  the o i rcrof t  o t  o point
opposite the connection to the wire.' The center
conductor  is  usuol ly  connected to o feed- thru in-
sulotor ,  which in  turn is  connected to the ontenno
w i re .

I t  is  wel l  to  locote the morker  beocon ontenno os
for  of t  os possib le,  to  reduce noise p ick-up.  l t
hos been found thot plocing the top 

'forwoid 
or

qf t  o f  the center  con moke 
-o 

lorge 
'd i f ference 

in
performorlce due to copocity unbolonces, etc. lt is
therefore suggested thot the top be moved to
the other side of center, if poor morker beocon
recept ion is  obto ined.

F. CABLING (See Fig.  6)
F.I  INTERCONNECTING POWER CABLE

(905 t4 - r0 t  )

The coble which connects the TRANSMITTER-
RECEIVER UNIT with the MODULATOR-POWER
UNIT contoins l : l  wires including two No. l6 con-
ductors. l t  is suppl ied in B-foot lengths, ond con be
lengthened provided thot heovier- conductors ore
used to reploce the two No. l6's, ond o shielded
wire is used for the No. I I pin leod.

F-2. AUDTO CABLE (P90509-t0t)

This coble connects the mike ond phone locks os
well os the speoker leod to the MODUIITOR-
POWER UNIT. The coble con be tengthened oq
needed. The No. 6 pin of the receptocle provided
on the power unit is connected to the Af leod so
os to.permit testing.of the sets in test stonds pre-
viously used on eorlier models, ond to occommo-
dote the use of o VP-9 Switchmoster control unit.
F-3. ACCESSORY R,ECEPTACLE

This extro receptocle is provided in the power unit
to enoble vorious occessory items such os o low-
frequency receiver ottochment to be connected"
The voltoges ovoiloble ore:

Voltoge

Ground
A+ (12-volt  uni ts only)
Not Used
B+ 150 volts
Audio Leod
A+ (24-volt units only)

F4. RECEIVING ANTENNA CABLE
(P90sr2-102t

This cooxiol coble should be o smoll size 52-ohm
coble such os RG-58A/U. lt is normolly supplied in
8-foot lengths with o long type ontenno connector
on one end (for insertion in the reor of the trons-
mitter-receiver unit) ond o short type connector on
the other end for insertion in the ontenno bose
receptocle. A longer coble con be used, but splic-
ing this type of coble is not recommended.

Any excess coble con be coiled in o convenient
locotion. Shortening the coble is permissoble, but
this con be done only by persons thoroughly ex-
perierrced- in _the speciol techniques required to
properly hondle polyethylene-insuloted cobles.

f 
"-p.

30 mo-
0.5 mo.
I omp.

I
2
3
4
5
6



Set Power Unit Voltoge
Moximum

Current
Fuse

Copocity

VTR-24
r'TR-2AB

VI2MP-2A
v24MP-2^.

r 3.s
27.0

6 omp.
3 omp.

|  5 omp.
l0  omp.

G. I2I24Y CHANGEOVER
The WR-2A filoment system is wired br 12 or 24
volt oirplones. A conversion plug (P-102) on the

6-9/32

cuT-ouT--
4-7/8 x 6-t l /32

1-13/ | 6

F,5. TRANSMITTING ANTENNA CAITE
(P90512-l0l)

The tronsmitting ontenno coble is similor to the
receiving ontenno coble except thot the set end is
terminoted in o short type connector, ond the on-
tenno end is f itted with o lug for direct ottochment
to the tronsmitting ontenno bose, ond o sheoth
grounding lug. The length of this coble is crit icol,
ond should not be chonged. Excess coble con be
coiled in o convenient locotion.

F-6. PO\trER LEAD
The fused leod extending from the reor of the
tronsmitter-receiver unit should be connected to o
point in the oirplone's electricol system which con
supply the required current, os shown below:

reor of the set need only be chonged for operotion
on either voltoge. (See figure l3)..

H. EXTERNAL LIGHT DIMMER
Provision is mode for use of on optionol externol
fight dimmer. Connections ore mode to the 12/24
volt conversion plug os shown in Figure 13. A sep-
orote 100 ohm 3 wott resistor is supplied with the
VRP-45. This resistor must be instolled in series
with the externol dimmer rheostot to limit the
mox. lomp current.

I. WEIGHT TABLE
UNIT WEIGHT

Tronsmitter-Receiver, in cose
Power Unit (Vl2MP-2N
Omni Receiving Antenno
Tronsmitting Antenno
Antenno Cobles (both, 8 feet)
Audio Coble ond Jocks
Power Coble

7.0 lbs.
6.9
1 .9
0.2
o.4
0.4
0.9

Totol 17.7

l 0Y2

FON REAi
a-t2 sTuD

- - - 1

UNIT-MOUNTING DIMENSIONS

6

si
I

. l 80D lA . -  I  HOLES
usE 6-32 BOLTS.

r{'

Fisure l .  VHF TRANSMITTER-RECEIVER UNIT-MOUNTING DIMENSIONS
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Figure 2. MODULATOR-POWER



TACHINE
SCREW

6-32  X  g
t

E X .  N U T
ABLE CLAIIP (PART

OF A I {TENNA CABLE)

LOCK WASHER

A N T E N N A  C A B L E

SOLDE R
(PART OF

L U G

34 rex.

A N T E N N A  C A E L E  )

Figure 3. TRANSMITTI NG ANTENNA-MOUNTI NG DIAGRAM

ANTEIII{A
TYPE VRP-I5A

IEALUII BUILT II' IASTI

ANTENIIA ROD

I O - 3 2  H E X .  N U T

FLAT  WASHER (BRASS)

VELLUITOID WASHER

CERAXIC  BUSHING (FE I IALE)

VELLUTOID  WASHER

O '  A I I P L A I I E

VELLUIIOID WASHER

YELLUTOID  WASHER

FLAT  WASHER

LOCK WASHER

t o - 3 2  H E X .  t U T

A N T E N N A  C A B L E  L U G

F L A T  W A S H E R
LOCI( WASHER

r o - 3 2  H E X .  N U T

TAIL  AI {TENNA _  TYPE VRP-37
tExrEnxaL tr|-ul. REouliEo!

6  HOLES- .228  D lA .
FOR NO. IO  MACH.
SCREWS,F ILL  ISTER
HEAD.

RECETVI NG ANTENNA-MOUNTI NG DIAGRAM

7

snt |  oF al iPLAttE

DRILL PHEI{OLIC DISC
TO SUIT CUSTOTER
FABRICATED TOUNTING
BRACXETS.

Figure 4.
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R E C E I V I N G
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SECTION III .  .  CIRCUIT DESCR,IPTION

A. VHF RECEIVER .(See Fig. l6)
A-I .  PRE-SELECTOR

The VHF pre-selector  sect ion inc ludes o tuned R.F.
ompl i f ier  s toge wi th three resonont  c i rcu i ts  between
the ontenno l ine ond the converter  tube gr id,  pro-
v id ing h igh re lect ion of  unwonted imoge ond other
spur ious in ter ferences.  Two of  these resonont  c i r -
cu i ts  form o copoci t ive ly-coupled,  double- tuned
coupl ing network between the R.F.  ompl i f ier  p lote,
ond the converter  gr id .  The coupl ing is  set  some-
whot  below cr i t ico l .

A seporote locol  osc i l lo tor  is  used ond in jected in to
the converter  gr id  c i rcu i t .  Temperoture compenso-
t ion is  used to s tobi l ize the osci l lo tor  f requency.
The tuning system is  o four-gong permeobi l i ty
mechonism wi th o reduct ion geor dr ive.  Posi t ive
stops ore provided ot eoch end of the ronge, or-
ronged to prevent domoge to the geors thru exces-
s ive pressure ot  the ends of  the tuning ronge.  The
tr immer copoci tors ore mounted on the coi l  ossem-
bly,  which is  mounted on the chossis  in  such o
monner os to reduce dr i f t  resul t ing f rom chossis
st ro ins,  etc .

A.2.  I .F.  AMPLIFIER_DET_AVC

Three stoges of  l .F.  ompl i f  icot ion ore used employ-
ing e ight  resonont  c i rcu i ts  to secure h igh sensi t iv-
i t y  ond  se lec t i v i t y .  The  coup l i ng  w i th in  t he  l .F .
t ronsformers hos been chosen to prov ide o brood,
b lunt  nose for  eose of  tuning,  o long wi th s teep
sides for  seporot ion of  odjocent  chonnel  s tot ions.

The  l .F .  omp l i f i e r  i s  peoked  o t  10 .7  megocyc les .
A h igh- level  d iode detector  is  used to insure ode-
quote l ineor i ty  for  use wi th the VHF omni- ronge
system. The omni- ronge output  s ignol  is  token
direct ly  f rom the detector  d iode lood.

An extremely f lo t  AVC is  obto ined by us ing o sep-
orote,  h ighly  deloy-b iosed AVC diode in conjunc-
t ion wi th the proper type of  contro l led ompl i f ier
tubes.  The AVC vol toge is  oppl ied to the gr id of
the R.F.  s toge ond the f i rs t  two l .F.  s toges.  No
AVC is  oppl ied to the converter  tube in order  to
improve osci l lo tor  s tobi l i ty ,  nor  to the th i rd l .F.
stoge. The time constont of the AVC is switched
by the FUNCTION SWITCH so os to prov ide ropid
AVC for  communicot ion purposes (swi tch set  to
"COM") ond s low AVC os requi red for  occurote
omni-  ronge beor ings when swi tched to "VOR."

A-3.  NOISE LIMITER-AUDIO

In the ourol  chonnel  between the detector  d iode
lood ond the first oudio stoge ore interposed the
compound peok noise l imi ter ,  ond the oudio volume
contro l .  The noise l imi ter  inc ludes two d iodes or-
ronged to combine both series ond shunt-type peok
l im i t i ng  i n  o  c i r cu i t  i n  wh i ch  the  c l i pp ing  l eve l s
outomot ico l ly  fo l low s low vor iot ions in  corr ier
st rength.

The f i rs t  oudio stoge is  o h igh goin pentode in o
cothode-biosed c i rcu i t .  The p lote of  the f  i rs t  oudio
stoge is connected through the power coble to its
lood res is tor ,  which is  locoted in  the power uni t ,

o long wi th the second oudio stoge ond i ts  osso-
c ioted components.

The modulotor  tube is  used o lso os the receiver
oudio power output  tube.  The p lote leod f rom the
f i rs t  oudio stoge is  coupled to the modulotor  gr id
through o combin ing network.  The c i rcu i ts  ore
orronged so os to remove the screen voltoge from
the speech ompl i f  ier  except  when t ronsmit t ing,
ond when the morker  beocon receiver  is  on.

The modulot ion t ronsformer o lso conto ins output
windings designed to motch o 150 to 600-ohm
heodset  lood,  o 3-ohm speoker voice coi l .  S imul-
toneous operot ion of  speoker ond heodset  is  pos-
s ib le,  but  ot  somewhot  reduced output .  Reloy
contocts ore orronged to remove the t ronsmit ter
lood when receiving, ond to remove the loudspeoker
ond reduce the heodset  lood when t ronsmit t ing.

:

B. MARKER BEACON RECEIVER
(See Fig. 15)

The morker  beocon receiver  c i rcu i ts  ore locoted in
the power uni t .  l t  compr ises o tuned R F.  s toge ond
detector-oudio ompl i f ier .  The resonont  c i rcu i ts  ore
peoked ot  75 megocycles prov id ing consideroble
oud io  ou tpu t  f o r  o  2 .5  m i l l i vo l t  . no rke r  t ype  s igno l
(moduloted l00Eo ot  3000 cyc les) .  P lote power to
the R.F.  s toge is  contro l led by o push-pul l  swi tch
combined wi th the volume contro l .

C. VHF TRANSMITTER
(See Fig. 16)

The VHF t ronsmit ter  employs three tubes.  V-301
is used os o th i rd over tone crysto l  osc i l lo tor  on
30.5 mc.  27 crysto l  sockets ore prov ided which ore
selected by meons of o rotory switch. The plote
c i rcu i t  o f  V-301 is  brood-bond coupled to the gr id
of  V-302 possing o l l  f requencies f rom 59 to 61.5
mc.  Low bond (or  60.7 to 63.5 mc. ,  h igh bond).

The p lote c i rcu i t  o f  V-302 is  brood-bond coupled
to the gr id of  V-303 possing o l l  f requencies f rom
I  I  B  t o  123  mc .  Low bond  (o r  121 .5  t o  127  mc . ,h igh
bond.)  V-303 is  the moduloted f ino l  ompl i f ier .  l ts
p lote c i rcu i t  is  brood-bond coupled to the 50 ohm
ontenno.

The DC mike current is obtoined from the rrodu-
lotor  b ios through o lood res is tor .  The omiss ion of
the t r .uol  mike t ronsformer hos severol  odvontoges
port icu lor ly  in  reducing weight ,  ond in ovoid ing
the domoge which is done to mony corbon button
microphones by the induct ive "k ick"  which would
occur  eoch t ime the t ronsformer pr imory c i rcu i t
is  in terrupted by the mike swi tch.

A h igh-goin pentode speech ompl i f ier  is  used in
which the low oudio f  requencies ore purposely
suppressed so os to reduce engine rumble effects
which would be por t icu lor ly  bothersome in o h igh-
go in  c l i pp ing  sys tem.

t l



The modulotor is tronsformer-coupled to the trons-
mi t ter  lood in order  to obto in opt imum motch.  The
winding polor i t ies of  th is  t ronsformer ore importont
ond must be preserved becouse the DC currents
in the primory ond secondory ore phosed in oppo-
s i t ion so os to ovoid soturot ing the core.  This per-
mi ts  the use of  o l ighter  t ronsformer thqn would
otherwise be required.

Side- tone s ignol  is  suppl ied to the heodsets by in-
ser t ing o dropping res is tor  in  ser ies wi th the phone
jock ond i ts  t ronsformer winding,  in  the "TRANS-
MlT" operotion.

D. OMNI-RANGE SECTION
(See Fig. 16)

D.I. OMNI SIGNAL DESCRIPTION

No ot tempt wi l l  be mode here to descr ibe in  deto i l
the technology of  the VHF omni- ronge system.
Briefly the ground stotion sends out one continu-
ous VHF corr ier  wove wi th three s imul toneous,  but
non- inter fer ing ompl i tude modulot ions.  These ore:

L Voice moduiotion. 200 to 2500 cvcles. 35,/,,
mox. mod.)

2.  Reference phose s ignol .  (30Eo mod.)  9960
cycles subcorrier frequency - moduloted be-
tween 9480 ond 10440 cycles with o 30 cycle
fixed phose.

3. Vorioble phose 30 cycles BlEo mod.) pro-
duced by effectively rototing o l imocon on-
tenno pottern 30 times per second ot the
stotion.

The vor ioble phose s ignol  is  thus o 3O-cycle s ine
wove modulotion whose phose ongle relotive to the
3O-cycle FM on the 9960-cycle subcorrier depends
upon the beor ing of  the o i rp lone's  receiv ing on-
tenno to the stotion. The stotion is odjusted so thot
the vor ioble phose s ignol  is  " in  phose" wi th the
reference phose ot o beoring due mognetic north
(0 '  mog.)  f rom the stot ion.

Thus the oudio signol developed ocross the detector
lood resistor in the receiver contoins the obove three
seporote ond d is t inct  oudio components which ore
mixed together  in  s imple oddi t ion.  l t  is  the pur-
pose of the omni circuits to seporote these com-
ponents, ond to indicote by meons of o course
selector  d io l ,  ond some indicot ing meters,  the re lo-
t ive phose ongle between the vor ioble phose s ignol
ond the reference phose signol, os received, ond to
thus indicote the beoring to the stotion.

D-2.  REFERENCE PHASE CHANNEL

The 9960-cycle subcorrier component of the oudio
s ignol ,  which is  f requent ly  moduloted ot  o 3O-cycle
rote is possed through o two-section RC type high-
poss f i l ter  to  the gr id of  the l imi t ing ompl i f  ier  tube
(V-205).  This  f i l ter  prevents the 30-cycle vor ioble
phose ond voice components from possing into the
reference chonnel  ompl i f ier .

The limiting omplifer tube is operoted ot reduced
plote ond screen voltoges, ond with no fixed grid
bios, so os to soturote reodily ond thereby remove
ony omplitude modulotion of the 9960-cycle sub-

co r r i e r  ( p rope l l e r  modu lo t i on ,  e t c . ) .  l t  d r i ves  o  ro t i o
detector  (V-206) through o d iscr iminotor  t rons-
f o r m e r  f f - 2 0 2 ) .

The rotio detector demodulotes the FM component
of  the s ignol ,  but  is  re lot ive ly  unresponsive to ony
ompl i tude modulot ion which remoins in  the output
of  the l imi t ing ompl i f ier .  The 30-cycle rot io  detec-
tor output voltoge is developed ocross R-247.

A pi-section RC-type low-poss fi l ter is used to re-
move the res iduol  subcorr ier  component .  This  f i l ter
couses o phose shi f t  o f  obout  25"  in  the 3O-cycle
signol, ond is used to compensote for the occumu-
loted phose shift voriotion throughout both chon-
nels.  A vor ioble res is tonce (R-248) is  inc luded which
provides o vern ier  odjustment  of  obout  -+2" .  Lorger
compensotions ore mode by selecting the fixed
series resistor R-249.

The output  s ignol  f rom the low-poss f i l ter  is  ompl i -
f ied in  o h igh-goin pentode stoge (V-207) ond fed
into tl 're output stoge (V-208).

The reference chonnel  output  ompl i f ier  (V-208)
provides two independent  output  s ignols.  One of
these is obtoined ocross the cothode resistonce ond
fed through o very h igh copoci ty  e lect ro ly t ic  copo-
c i tor  (C-231) to the L-R meter ing c i rcu i t .  The p lote
output  is  fed to o d i f ferent io t ing t ronsformer which
shifts the phose of this voltoge by 90' with respect
to the gr id vol toge.  This shi f ted phose s ignol  is
used to dr ive the TO-FROM meter ing c i rcu i t .

D-3.  VARIABLE PHASE CHANNEL

The 3O-cycle vorioble phose component of the
oudio s ignol  is  fed through on RC-type,  poro l le l -T,
bond-rejection f i l ter tuned to 60 cycles, ond thence
through on RC-type bond-poss fi l ter tuned to 30
cycles,  to  the gr id of  the f i rs t  vo l toge ompl i f ier  s toge
(V-201A).  The purpose of  the 60-cycle re ject ion
f i l ter  is  to  prevent  60-cycle components which ore
generoted by propel ler  modulot ion ot  cer to in cr i t i -
co l  engine speeds (usuol ly  1800 RPM) f rom cousing
errors in  the reodings ond s low osci l lo t ions of  the
indicotors. The 30-cycle bond-poss fi l ter removes
voice frequency ond 9960 subcorrier components
olong wi th very low f requency f luctuot ions,  or is ing
in the VHF propogot ion,  which would couse the
meters '  to  f luctuote errot ico l ly .

The output of the first voltoge omplif ier stoge
(V-201A) is  fed to the input  of  the phose-spl i t ter
stoge (V-202A) through onother 30-cycle bond-
poss fi l ter to further remove the undesired com-
ponents. This tube hos both plote ond cothode re-
sistors, which ore equol in volue, ond thereby
generotes two output voltoges equol in omplitude
but  180" opor t  in  phose (phose inver ter) .

Coupled to these two outputs is on RC-type phose-
div id ing br idge (C-21O, C-21l ,  R-221,  R-222) in
which the resistors ond copocitors hove been se-
lected to produce four equol voltoges (to ground)
ot eoch of the four bridge corners, but spoced ot
exoct  90o phose intervols .  For  th is  condi t ion to
obto in, .  the copoci t ive reoctonces must  exoct ly
equol  the res is tonces (ot  30 cyc les) .  The compo-
nent  por ts  of  th is  br idge ore therefore very cr i t ico l ,
ond ore held to very c lose to leronces.
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The four  output  vo l toges f rom the corners of  the
br idge ore fed in to four  cothode fo l lower sect ions
(V-203 ond V-204) which serve os impedonce
tronsformers to dr ive the re lot ive ly  low impedonce
phose shi f ter  (course selector) .

The course selector  is  o cont inuously-vor ioble phose
shi f ter  which produces o 30-cycle output  which con
be set  to  ony desi red phose re lot ive to the input
s ignol .  The phose ongle between the output  vo l t -
oge (movoble orm to ground) ond the zero phose
input  vo l toge is  ind icoted d i rect ly  on the hond-
col ibroted course selector  d io l .

The topped potent iometer  course selector  is  essen-
t i o l l y  un i f o rm  i n  res i s tonce  ( l i neo r  t ope r )  hov ing  o
toto l  loop res is tonce of  obout  

. |0 ,000 
ohms wi th

tops ot  2500,  5000 ond 7500 ohms.

The output  of  the course selector  potent iometer
feeds in to o h igh-poss RC-type f i l ter  which fur ther
reduces low-f requency f luctuot ions,  ond por t io l ly
compensotes for  the phose shi f t  o t  J0 cyc les pro-
duced by the 60-cycle poro l le l -T network descr ibed
eo  r l i e r "

The output  of  th is  f i l ter  is  the input  to  the second
vo l t oge  omp l i f i e r  s toge  (V -201B)  wh i ch  d r i ves  t he
vor ioble phose output  ompl i f ier  tube (V-202B).
The output of Y-2028 is fed into the primory of o
specio l ly  designed oudio stepdown t ronsformer to
dr ive the meter ing c i rcu i ts  wi th o bolonced push-
pu l l  s i gno l .  The  DC p lo te  cu r ren t  i s  kep t  ou t  o f  t h i s
t ronsformer by o poro l le l  feed c i rcu i t .

Negot ive vol toge feedbock is  employed f rom the
pr imory of  the t ronsformer to the cothode of
V -2018  to  s tob i l i ze  t he  sh i f t  i n  phose  w i th  chonges
in  s i gno l  l eve l .

D-4.  METER.ING CIRCUITS

The output  s ignols f rom the reference phose ond
vor ioble phose chonnels ore combined in the meter-
ing c i rcu i ts  to indicote cer to in re lot ive phose re lo-
t ionships.

The meter ing c i rcu i ts  ore in  ef fect  AC wot tmeter
c i rcu i ts .

For  smol l  deviot ions f rom 90" ond 270" phose
ongles the meter  def lect ion wi l l  be opproximotely
proport ionol  to  the ompl i tude ond d i rect ion of  the
deviot ion ongle.

Both the L-R meter  ond TO-FROM f  log use s imi lor
c i rcu i ts ,  but  the T-F meter ing c i rcu i t  is  dr iven f rom
the d i f feret io t ing t ronsformer coupled p lote c i r -
cu i t  o f  the reference phose output  ompl i f ier  s toge
(V 208) in  which the phose of  the p lote c i rcu i t  out-
put  vo l toge is  sh i f ted obout  90"  f rom the gr id ex-
c i to t ion vol toge.  This couses the T-F f log to def  lect
to i ts  moximum degree when the L-R meter  is
centered (zero def lect ion) ,  ond in o d i rect ion (up
or  down) which depends on whether  the two phose
chonhels ore 90" or  270" opor t  in  re lot ive phose.

A very lorge e lect ro ly t ic  copoci tor  (C-215) is  con-
nected dcross the L-R meter to odd to the meter
domping,  ond help to smooth out  ropid f luctuq-
t ions which or ise f rom mony sources.

E. ILS LOCALIZER (See Fig. 16)

The oudio output  f rom the receiver  is  o lso con-
nected to the input  of  V- l  10.  When o LOCALIZER
stot ion is  being received,  the oudio s ignal  compr ises
o mixture of  90 ond 1SO-cycle components,  p lus
vo i ce .  These  s igno l s  o re  omp l i f i ed  by  V - l  l 0  ond
fed in to two resonont  c i rcu i ts  tuned to 90 ond 150
cycles.  The two oudio tones ore thereby seporoted.

They ere rect i f ied by the crysto ls  XT- l0 l  ond
XT- I  02,  ond the DC currents mixed ond fed through
the Lef t -Right  meter  when the FUNCTION SWITCH
is set  to  LOC. A boloncing potent iometer  (R-137)
is  prov ided to compensote for  vor iot ions in  f i l ter
response ond crysto l  ef f  ic iency,  ond is  set  so os to
couse the meter  to reod zero when equol  omounts
of  90 ond 1SO-cycle components ore fed in to i t .

F. POWER SUPPLY (See Fig. 15)
The v ibrotor  system is  of  the non-synchronous in-
terrupter  type.  Every precout ion hos been token in
the design to prov ide the utmost  in  dependobi l i ty
ond long l i fe .

The  p r imory  i npu t  c i r cu i t  i nc ludes  o  hosh  f i l t e r
pr imor i ly  to  prevent  in ter ference in coses where
the VHF equipment  is  used in coniunct ion wi th o
low-f requency receiver ,  ond o h igh-copoci ty  e lect ro-
ly t ic  copoci tor  to  o id in  supply ing the peok currents
required by the v ibrotor  system.

The v ibrotor  wos speci f  ico l ly  designed for  th is
equipment ,  so i t  is  obsolute ly  necessory thot  ony
replocement  be ident ico l  to  the or ig inol .  No subst i -
tu te con be expected to prov ide the some per for-
monce or  l i fe .  The v ibrotor  t ro ' rs former is  some-
whot  lorger  thon is  customory in  o i rcrof t  rodio
equ ipmen t  t o  p rov ide  be t te r  re l i ob i l i t y .  Ago in ,  ony
replocement  must  be mode wi th the ident ico l  por t .

The buf fer  or  t iming copoci tor  is  d iv ided between
the pr imory ond secondory of  the t ronsformer.  This
p locemen t  o f  o  subs ton t i o l  po r t ' o f  t he  t im ing
copoci tonce ocross the pr imory winding is  very
benef ic io l  to  o l2-vol t  v ibrotor  system. l t  prevents
the usuol  s tor t ing d i f f icu l t ies,  ond shor t  v ibrotor
l i fe ,  thot  hove chorocter ized such v ibrotor  systems
in the post .

Replocements for  e i ther  t iming copoci tor  should be
ident ico l  to  the or ig inols ,  ond preferobly obto ined
from the foctory.

The rect i f  ier  system compr ises four  selenium stocks
orronged os o fu l l  wove vol . toge doubler .  Thus o
280-vol t  output  is  obto ined for  the modulotor  ond
tronsmit ter  operot ion,  ond o 140-vol t  output  for
t he  rece i ve r  ond  omn i - ronge  c i r cu i t s .

'
* - l
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SECTION IV . . MAINTENANCE

A. OPENING SET
Access to the inner  por ts  of  the t ronsmit ter- receiver
uni t  is  occompl ished os fo l lows:

l. Remove the four screws which hold the sub-
chossis  to the moin chossis .  See Figure 21.

2.  This wi l l  oermi t  the reor  of  the sub-chcssis  to
be lifted owoy from the moin chossis.

3.  Loy sub-chossis  ossembly to one s ide os shown
in Figure 22. Reverse the obove process when
reossembl ing set .  Be sure wi  r ing cobles ore
tucked in so os to cleor the cose.

B. ALIGNMENT PROCEDURE
B-I .  VHF RECEIVER

l .  Open set  os descr ibed in A obove.

2.  Connect  o s ignol  generotor  between V-104 p in
I  ond ground.  Keep leods very shor t  to  prevent
osc i l l o t i on .

3.  Connect  oudio output  meter  to PHONES out-
put  jock.

4.  Set  s ignol  generotor  to  10.7 megocycles ond
reduce output  unt i l  oudio meter  reods con-
venieYrt ly  wi th volume iu l ly  qdvonced.

CAUTION- IO  kc .  Ro t i o  De t .  Co i l  i n  RED
CAN should not  be d is turbed
du r i ng  l .F .  o l i gnmen t .

5.  Peok the tuning screws on the three reor  l .F.
t ronsformers us ing on insuloted tool .  Do not
peok the f ront  l .F.  t ronsformer ot  th is  t i r re.
See Figures 19 ond 22.

6.  Remove the LF.  s ignol  generotor ,  ond connect
on R.F.  s ignol  generotor  set  to  I  lB mc.  to the
receiv ing ontenno receptocle J- ' l0 , | .  See Fig-
u r e  1 8 .

7.  Tune in the s ignol ,  ond peok the f ront  l .F.
t ronsformer,  ond the three reor  R.F.  t r immers.
See Figure 22.

B.  Reset  the osci l lo tor  t r immer only i f  d io l  is  in
er lor ,  ond s ignol  source of  known occurocy is
ovo i l ob le .

8.2.  MAR,KER BEACON RECEIVER

The morker beocon receiver is locoted in the mod-
ulotor-power unit.

l .  Connect  o s ignol  generotor  set  to  75.0 mego-
cycles to the morker beocon ontenno recep-
toc le.  See Figure 24.  Q.5 mi l l ivo l ts ,  modul-
loted I OjVo ot 3000 cps)

2.  Connect  on oudio output  meter  to the PHONES
output  lock.

3.  Pul l  the morker  beocon swi tch (volume contro l )
on the f ront  ponel  of  the t ronsmit ter- receiver
uni t  to  i ts  ON posi t ion.

4. Peak the two marker beacon tuning screws.
See Figure 24.  A st rong R.F.  s ignal  is  nor-
mally required for marker beacon receivers.
(2500p,V) 14

B-3. VHF TRANSMITTER

CAUTION: Determine frequency bond by reference
to lobel inside set.  THIS SET MUST BE
ALIGNED AS FOLLOWS, for proper
brood bond operotion.

I t  is not recommended thot the VHF tronsmit ter be
reoligned unless one or more tubes hove been
replo'ced, or unless there is o definite reoson to
bel ieve thot i t  is needed. l f  reol ignment is needed,
proceed os follows:

l .  Osc i l lo to r  Screen Co i l  L -301.
o) Connect VryM orobe to the free end of

R-320. Set VTVM to indicote negotive
volts.

b) Set Crystol Switch to 122.9 mc. (low bond),
126.9  (h ish  bond) .

c) Tune L-301 for mox. VTVM reoding.
2. Osci l lotor Plote Coi l ,  L-303, ond Doubler Grid

Coi l ,  L-305.
o) Connect VTVM os in I (o) obove.
b) Set Crystol  Switch to I  18.3 mc. ( low bond),

I  2 l  .7  (h ish  bond) .
c) Tune L-303 ond L-305 for mox. VTVM

reoding.
d) Reset Crystal Switch to 122.7 mc. (low

bond, I26.7 (J:'igh bond). VTVM should
r e o d  o b o u t  s o m e  o s  o t  l l B . 3  m c .  ( 1 2 1 . 7 ) .
l f  reoding is much lower, repeok L-303
ond L-305 ot 122.7 (126.7) ond check ot
I  1 8 . 3  m c .  ( 1 2 1 . 7 ) .

e) Check symmetry of drive by observing
VTVM reodings over entire bond. Retouch
coi ls os needed to obtoin symmetr icol
double-peoked curve.

3. Doubler Plote Coi l ,  L-307, ond Finol Grid
Co i l ,  L -309.
o) Connect VTVM to the free end of R-321.
b) Use some procedure os in 2. obove, but

tunin! L-307 ond L-309.
4. Output Coi ls,  L-3 I  0 ond L-3 I  3.

o) Connect VHF Power Output Meter to
tronsmit ter ontenno receptocle, J-301 .

b) Set crystol  switch to 121.5 mc ( low bond),
125.3  (h ish  bond) .

c) Stort ing with tuning slugs out (c losest to
chossis),  tune L-310 ond L-313 for mox.
output.
Check uniformity of output over the en-
t i re bond. Retune L-3 l0 for mox output
on end of bond hoving leost output.
Bond edges should now be uniform.
Chonne l  to  121.5  mc ( low bond) ,  125.3
(high bond),  ond tune L-313 for mox.
power output.
Retune L-3 l0 for mox. power output.
Recheck ends ond middle of bond. l f
power output is not uniform, decreose
L-313 ot point of  highest output to bol-
once power ocross bond.
Retune L-3 l0 for mox. power output for
eoch chonge in  L -313.

d)

e)
f)

s)
h)



B-4. OMNI-RANGE SECTION
The. only tu.ning odjustments in the omni_ronge
section ore the two iron cores which tune the rot' io
detector tronsformer coils. These ore best oligned
with the oid of on occurote AC voltmeter (N-orco
T-4 or  equivolent) ,  ond o reol  or  s imuloted omni
signol fed into the unit. The AC VTVM should
be connected to point E (Figure 2l). The r,ror-ol
s ignol  ompl i tude ot  th is  point  is  only  . l  vo l t .  Ad_
i st f irst the bottom tuning screw (t-202, Figure
22) for moximum voltoge .eloding ond then'the"top
tuning screw for moximum voltoge. The To_From
meter should reod TO ot the moximum AC VTVM
volto_ge indicotion when the Course Selector ond
the Omni  Simulotor  ore set  to  the some course.

B-5.  ILS LOCALIZER

The  bo lonce  od jus tmen t ,  R -137 ,  i s  se t  o t  t he  f oc -
tory,  ond should not  be reodjusted unless the
proper test  equipment  is  ovoi loble,  ond there is
reoson to bel ieve reodjustment  is  needed.

Connect  the receiver  receptocle to the output  jock
of  on ILS locol izer  s imulotor .  Set  up the test  set
for  o "center  course"  on locol izer .  Tune in the s ig-
nol ,  ond set  the FUNCTION SWITCH to , ,LOC], ,
Se t  t he  bo lonce  con t ro l ,  R -137  ( see  F igu re  l 9 ) ,  t o
center  the LEFT-RIGHT meter .  CheJt< locol izer
operot ion by set t ing b lue ond yel low courses.

C. ACTIVATION OF ADDITIONAL
CHANNELS

There ore sockets for 27 quortz crystols provided
in the t ronsmit ter ,  but  i t  is  usuol ly  suppl ied wi th
only 25 crystols. The remoinder of the crystols mov
be procured ot  o lo ter  dote to gct ivote o l l 'chonnels.
These crystols should be plugged in the sockets os
shown in F igures l9  ond 20.  Al terot ion of  the foc-
tory c i rcu i t  o l ignment  should not  be necessory to
occommodote the new crysto ls .  l t  is  wel l  to  check
operot ion on o l l  oct ivoted chonnels of ter  instc l l ing
crystols.

The t ronsmit ter  f requency d io l  is  morked wi th o l l
q f  !h"  f req.uency chonnels l is ted in  por .  B- l  (poge
2) for  the low or  h iqh bond sets.  These d io l  mork-
ings ore covered by-segmented b lock mosking tope
which hos.  been peeled of f  exposing the moik ings
corresponding to the crysto ls  suppl ied wi th the set .
As new crysto ls  ore odded,  i t  wi l l  be necessory to
peel  of f  oddi t ionol  segments of  the b lock mosl i ing
tope to expose d io l  numbers for  the new chonnels.

The mqrk ings ore in  the order  g iven on poge 2.  A
port icu lor  mork ing con therefore be locoted by
count ing the segments in  o counterc lockwise d i rec-
t ion stor t ing f rom the INT segment .

Two spore chonnels ore provided which ore left
b lonk on the d io l ,  ond ore morked SPARE in F ig-
ures l9  ond 20.  They ore indicoted ond numbered
in th_e_sequences on poge 2, ond olso in Figures l9
ond 20.

D. OMNI COMPENSATION
The omni  c i rcu i ts  ore corefu l ly  compensoted ot  the
foctory, ond should not require subsequent com-
pensot ion unless cer to in cr i t ico l  comDonents hove
been reploced.  The fo l lowing p lon of  compensot ion

should be followed completely, and in the order
given,  should i t  be necessory to pegtorm i t ,  but  i t
is  s t rongly recommended thot  i t  not  be tompered
wi th unless obsolute ly  nece-ssory,  ond then only i f
o l l  the necessory i tems of  specio l  ond stondbrd
test  equipment  ore used.  Al l  compensot ions must
be mode in the order  shown below.

D- l .  RECTIFIER BALANCE (XT-201 ond XT-202)

The pwpose of  th is  compensot ion is  to  bolonce the
two rect i f ier  c i rcu i ts  which form o por t  of  the L-R
meter ing c i rcu i t .  Unbolonce which or ises f rom the
monufoctur ing to leronces of  these components wi l l
couse o rec iprocol  error  in  the beor ing reodings.  A
reciprocol  error . is  one which couses the two course
selector  reodings - for  L-R meter  center ing to d i f fer
by not  exoct ly  I80"  (*2 ' ) .  The need for  recompen-
sot ing the rect i f ier  bolonce is  ind icoted by exces-
s ive rec iprocol  error  .when test  s ignol  is  reversed,-but  

not  necessor i ly  when the cours l  se lector  d io l  i i
sh i f ted I  80"

l .  I n j ec t  o  5Ob  r rV  R .F .  s i gno l  f r om on  Omn i -
s imulotor  to  the receiver  ontenno receptocle.
Tune to the s imuloted omni  s ignol .

2.  Set  the FUNCTION SWITCH on VOR, ond the
S imu lo to r ,  t o  270 "  .

3.  Set  the course selector  d io l  o f  the VTR-2 to
center  the L-R meter  neor  27O".

4.  Reset  the Simulotor  oz imuth d io l  to  90 ' .  l f  L-R
meter does not recenter between 88o ond 92o
on the Simulotor  d io l ,  br idge R-236 or  R-237
os needed wi th shunt ing res is tors to br ing th is
rec iprocol  test  wi th in l imi ts .  Repeot  s teps 3
ond 4 for  eoch shunt  res is tor  test .  Shunt ing
resis tors wi l l  usuol ly  l ie  between 5000 ond
50000 ohms.

5.  Excessive rect i f  ier  unbolonce resul ts  f rom poor-
ly-motched rect i f  iers.  Replocement  moiched
rect i f  ier  poi rs  con be obto ined f  rom the foctory.
They mount  on the terminols prov ided.  Avofd
excessive heot  in  solder ing to rect i f ier  termin_
ols.  l t  is  best  to  remove the rect i f ier  f rom the
terminols to which ony solder ing is  to  be done,
being corefu l  to  reploce them exoct ly  os they
were.

D-2. PHASE ZERO {.2TOOI

The phose zero cdjustment  shi f ts  the phose of  the
reference signol to compensote for occumuloted
component toleronce errors which would couse o
f ixed error  in  the course reoding.  A f ixed error  is
one which is  independent  of  omni  course.  Smol l
compensotions (up to +3") ore mode bv meons of
od jus t i ng  R -24Bwh ich  i s  shown  i n  F igu re  21 .  Lo rge r
com.pensot ions (up to +10")  i f  requi red,  con 

-be

mode by substituting other resistor volues 6r R-249.

This res is tor  vo lue hos been selected ot  the foctory
to opproximotely  center  the odjustoble res is tor  o i
the proper zero phose set t ing.  This one odjustment
permi ts  compensot ion for  most  of  the errors which
or ise os o resul t  o f  component  dr i f ts  (which ore
held to o proct ico l  min imum) ond chonges in tube
chorocter is t ics.  To moke th is  compenslot ion,  pro-
ceed os fo l lows:
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l .  Connect the LOW R.F. output iock of on Omni-
Simulotor to the receiver 'ontenno receptocle'
Tune to the simuloted omni signol '

2.  Set the Simulotor ozimuth dial  to 270".

3. Set the FUNCTION SWITCH to VOR, ond the
course selector diol  to 270' .

4.  Reset R-248 (ond R-249 i f  necessory),  to center
the L-R meter.

D-3. PHASE INVERTER BALANCE (9OO)
(See Fis. l8)

The phose inverter bolonce is comper^'soted ofter
the phose zero is set ot  270".  Proceed os fol lows:

l .  Reset  the  S imulo tor  oz imuth  d io l  to  90 ' '

2.  Reset the course selector diol  to 90' .  l f  L-R
meter wi l l  not center between B8o ond 92' ,
the phose inverter bolonce needs correct ion'

3. Br idge terminols A ond C with shunt ing re-
sisto-rs between I megohm ond 50 megohms os
needed to correct 90o reodings'

4. l f  step 3 increoses the error ond in the some
direct ion, repeot ol l  steps using 90o to set

ohose zero, ond then steps D-l  ond D-2 using
i7O" ot the course sett ing, but br idging ter-
mino ls  C ond D os  needed.

D-4. PHASE BRIDGE BALANCE (0o) (See Fis '  I8)

L Reset the Simulotor ozimuth diol  to 0' '

2.  Reset the course selector diol  to -0 ' '  l f  L-R
meter wi l l  not center between 358" ond 2o,
the phose br idge needs compensot ion'

3. Br idge D to E with o ' resistor or A to E with o
copolitor. os needed to center the L-R meter ot
0' .  Resistor volues should l ie between 5 T"g-
ohms ond 50 megohms, ond copocitor volues
between 100 MlrAF ond 470 MMF.

D-5. PHASE BRIDGE BALANCE (I8OO)
(See Fig. I8)

Repeot some procedure os in D-4, but set diols to

180" .  Normol  to le ronce is  t2o '
Teiminols to be br idged A ond B or D ond B'

E. CRITICAL COMPONENTS

E - I .  T U B E S

The vor ious tubes used in th is  equipment  ore not

se lec ted ,  o r  c r i t i co l ,  exc€p t  t ho t  t hey  mus t . l i e

wi th in t20Vo of  the roted t ronsconductonce l t  Tul l

per formonce is  to be ochieved.

The four  sect ions of  the two cothode fo l lower tubes
(V-203 qnd Y-204) must  be motched to wi th in
+204n in t ronsconductonce in order  to mointo in

the i lose bolonce between the four  cothode output

uoi tog" t .  Most  good tubes wi l l  l ie  wel l  wi th in these

i i - i t r " ,  but  i f  e icessive unbolonce is  ev ident  f rom

the tests out l ined,  replocement  tubes should be

t r i ed ,  un t i l  o  su i t ob le  one  i s  f ound .  l t  i s  we l l  t o

check these four  vol toges for  bolonce ot  the regu-

l o r  mo in tenonce  i nspec t i ons ,  o t  wh i ch  t ime  ony

replocements con be mode.  In the event  thot  o
pi l r .  o f  tub"s hoving t ronsconductonces . ly ing wi th in

i l re  obove motching to leronce connot  be obto ined

locol ly ,  o  proper ly-motched poi r  con be obto ined
from the foctorY.

E-2. CAPACITORS ond RESISTORS

The fo l lowing copoci tors ond res is tors hove specio l
chorocter is t i -s ,  ond should be reploced by ident ico l
uni ts  obto ined f  rom the foctorY.

c- l  13,  114,  201,  202,  203,  204,  205,  206,  207,
210,  2 l  |  ,  212,  215,  227 .

R-201,  202,203,  204,  205,  206,  ?-07,  ?19,  ? \ \ ,
212,  213,  215,  216,  221;2-22,  227,  228,  229,
236, 237, 238, 239, 248, 249.

CAUTION-Extreme core must  be observed in
reploc ing components to ovoid domoging pr inted
ci rcui t  boords.

E-3. OMNI OUTPUT TRANSFORMER

As  men t i oned  i n  Sec t .  l l l ,  D -3 ,  t he  oud io  ou tpu t

t ronsformer employed in the vor ioble phose chonnel
i s  o f  unusuo l l y  h igh  quo l i t y  os  rego rds  l ow- f re -
quency  pe r fo rmonce  (30  cyc les ) .  l f  r ep locemen t  i s
requ i red ,  use  on l y  t he  i den t i co l  t ype  o f  un i t ,  wh i ch
is  ovoi loble f  rom the foctory only .

A f te r  rep loc ing  th i s  t r ons fo rmer ,  t he  rec t i f i e r  bo l -
once compensot ion should be checked ond recom-
pensoted i f  needed,  os descr ibed in porogroph ?- l  ,
lna ot to the phose zero set t ing os descr ibed in

porogroph D-2.

E-4.  RECTIFIERS

The crysto l  rect i f iers used in the L-R meter ing
ci rcui t  (XT-201 ondXf -202)  ore corefu l ly  motched
of  the foctory,  so os to min imize the bolonce com-
pensot ion.  This motching is  done wi th o specio l
test  br idge.

I t  is  s t ronqly recommended thot  ony replocement
rdct i f iers 5e 'obto ined in motched poi rs  f rom the
foctory.  The rect i f  ier  lood res is tors (R-236 ond
R-237) ore motched to t2 ' l  .  Any replocements
should be held to the some to leronce.  Af ter  reploc-
ing o poi r  of  these rect i f iers,  or  one or  more of  the
lood res is tors,  the rect i f ier  bolonce should be
rechecked ond recompensoted, if necessory, os
desc r i bed  i n  po rog roPh  D-1 .

E-5. COURSE SELECTOR

The course selector  compr ises o specio l  wi re-wound
potent iometer  wi th 5 occurote ly- locoted tops.

The  d io l s  o re  i n te rchongeob le ,  bu t  o f t e r  chong ing
o d io l  or  o potent iometer ,  the lB0'  top must  be

o r r g r r € d  w i t h  t h e  t 8 0 ' d i o l  m o r k  o s  f o l l o w s :

l .  Connect  o LOW-ronge ohmmeter  to the center
o rm te rm ino l ,  ond  to  t he  180"  t op  t e rm ino l  o f
the course selector  potent iometer .  (Points F
ond G in Figure 22).

2 Set  the potent iometer  shof  t  for  the lowest
ohms reoding us ing o screw dr iver  in  the s lot
prov ided in the shof t .

16



4 .

Holding the shof t  in  th is  posi t ion,  rotote the
d io l  un t i l  t he  lB0 "  mork  o l i gns  w i th  t he  i ndex
poi  nter .

Press d io l  f i rmly ogoinst  the f r ic t ion spr ings
under i t ,  ond t ighten the set  screws.

Check proper set t ing by not ing i f  po int  of  low-
est  res is tonce os meosured in l .  corresoonds
exoc t l y  t o  t he  180"  d io l  r eod ing .  l f  s l i gh t l y  i n
error ,  the two screws which hold the pointer
con be loosened,  ond the pointer  moved to
occurote ly  o l ign i t .  Ret ighten screws of ter
o l i gnmen t .

I t  is  odvisoble to check the compensot ions in
porogrophs D-2,  D-4 ond D-5,  s ince these ore
olso used to compensote for  s l ight  vor iot ions
in course selector  potent iometers.

T-4 FILTER VOLTMETER,

The NARCO T-4 Filter Voltmeter consists of o
very high input impedonce (50 meg) VTVM with
o 30 cycle RC feedbock filter corefully designed
Jor zeto phose shift ot 30 cycles. lnformotion
(description, schemotic, ond ports list) moy be ob-
toined from NARCO upon request.

T E S T
PROB€

PULLEY

PHASE ANGLE TEST SET-UP

Figure  14 .
1 7

4ru-nrs
TUNINO

Figure 13,  DIAL STRING,DIAGRAM

NOTE:
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TRANSMITTER
CHANNEL SELECTOR

TRANSMITTER
FREqUENCY

$'TO - FROM
FLAG

LEFT .  R IGHT
METER

FUNCTION
swtTcH

R E C .  A N T
J - t o l

RECEI  VER
TUNING
CRANK

TRANSMITTER
MONITOR LAMP

coURsE sFtEcToR voLUME
(PULL FOR MARKER BEACON)

Fisure 17.  FRONT VIEW

B C D E

TRANsMtr .  A"NT.  e l t tgn i  te lo
J - 3 0 1

Fisure 18.  REAR VIEW
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PLU6
P- t02

RECEIVER
VOLUME
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G. R,EPLACEMENT PARTS LIST, WR,.2
SYMrot ?AlT No. DErcil'T|ON

c-r t3
c-t0r, t06, t09,
cr08,  r5 l
c-3t9
c- t  14
c-r rs, 304, 32s
c- t  to
c- I02,  t04,  t34,  t35,136
c-2t7,218
c-232, 309, 3 I 3, 323, 324

22023-1
22001-525
21fi2-l09
21201-179
21282-1
2r201-120
21201-220
2r308-r0 l
2t308-221
21291-2

Copocitor, Gloss
Ccromic

, t  t t

Trimmcr 0.5-l mmf.
" s-2s

500 volts l.O
NPO 1.7
P_100,  5%.  l2, t t t n

" ' . , ' 2 2.' " Gp IOO' . ' . ' ' 2 2 0 , '
,t .t tt 

170

Tub.

Disc
c-r39
c-140,301,  302
c-308.  310,  3t  t ,  3 t2.  3t4.

320,321,322
tiii: 

ii? 
to7' tt2' tt7'

c-30s,306, 307
c-3r7,  3t8
G20 t, 202, 20 1, 205. 206.

207,212

21358-171
2r308-r02
24506-t t0

2t290-2

21291-1
21291-12
2 l  I  t7 -512

" 1 7 0 "
" t000
" 1000

Fcc4thru ,' " IOOO

" Mico So0 . 296, SiOO

" Tub.

" Disc

c-203. 210, 2t I
c-t11,221,225. t3l
c-f il, f t6, t20, 122. 125

r24 t30,  t38,  t52,
c-tzt , r23, 121, 127,.128.

t32
c-2N42,13
c-\12
c-220,a2t,2'28
c-227

21035-tO22
2l  t7 l - lo3
21291-5

2t?9l4

2tl70-t23
2t t53-473
2tt70-173
21152173

';. P-ryr, rg. ffi i: tol$ 
-,0." C.cromic Disc 50 " .Ot 
-;;'-'

" " 5 o o " . o l  , .

" Popcr, Tub. 2@ ,' 
.Ol2 ",,

.. .' ,, lq " 'O17

.. .' ,, 2p '-'- -o17
500 " -o17

c-I 29, t33, 113, 1 16, 208.
209,2t3,226.230

c-303
c-t4l
c-t48
c-229
c-l15,211
c-l37
c.2t9
c-117,216

21t70-to1

21102-t0/
2t102-251
2r t7G334
21151171
211fi2-fi1
21521-20
2152+3
2r52+21

200 "

" u Mctotizcd 5(X) .,
t a a t n )

,t tt ,, 
2q t:,

,t a, tt ,, ,,

" 50[t .'
" Elrl:,trclytic 

'50

,OI " NP

. 1  "

. l "
.E tt

.33 "

.17 "
.5 t'

5 "
50

vrt
c-zf l
c-2r5
c-r50

21521-23
2r52a3
2tiot{/89

_rsrc
" Ccromt Tub. t3J ; Nil 'H i:,

L308,309
L-301
L-302,30(t
L-3U,305
L-307
L-3r0,3t  I
L3t2,  3t3,  3t4,  3t5
L-3r6

I r26tt02
I t256t0l
I t2dt-t0l
I t26+t0l
il2di-t(n
I t379-l
I r38ct
| | t38{

r..o[, n np||t|Cr (grad
" Oscillotor, Trorrnriftcr
" Oscillotor, Plotc, Trorrrniticr
" Dotiler Grid, Trorarnittcr
" Dor,rblcr, Plotc
" Finol
" OltprJt
R.F. Cti*c, 0.68 microhcnry

, - r0l
t-t0'2
,-301

4r r4t-l
1t2U-3
at I  tG2

Rcccptoclc, Rcccivcr Antcnrrc
" 12f21v Ext. Dimncr
" Trorrrnittor Antcnrr

L-roL tol, t03, tot t06,

L-r04, t09, I t0, I t2, t25.
t26,317,3tE,319

L-306
L-n3, il4
L-t t5
L-il4 il7, il8, n9. t20.

t2t,1a2,|23, 121

I t369-t02

| | t36-5

| | r3&9
| | l7t4
I r349-t0l
Port of P-l0l

Tuning Coil Ascmbly (with trimnrrs)

R.F. Chokc, 0.47 micrchcnry

" t' 2.2
Audio Rcoctor
R.F. Chokc (Hish currcnt)
R.F. Chokc

t , l - l0l
t l . 3 0 l
tM-302

Poncl Lorrp, Mozdo l.lo. a7
Poncl Lomp, Mozdo No. 49
Ncon lornp, G.E. NE-2

M-20tA & I 7&3t-2 C.oarbimtion tcft-Rinht, ToFranr Indicotor
P-t0l 11182-2 I Pin rnole c(rrrrctor
R-r02, t03, t(r. t08. | | t-

n2, n5,255. 304, 313-.

e.t8:1!l.I&.3&t12 
.

.R-t t4, t09
R.E7
R-13.
R-roa,25t, i l6,3t7
R-t26
R-t36

3 l  l /a l - l5 l

3r t7&331
3r I tc39l
3t I t0-561
3t I tG47l
3t  I  tGr02
3t I r3-zl0
3t I t0-681

Rcristor, corbon )6 wott, l5O ohNns lO%

330 " mtchcd 2%
390 " to%
560 ,, to%

" i l 0 o , ,  l o %
I K

" | w o t t 2 2 " "
" rrh von 680 " .'

2l



T-r02
P R I .

RF.TUNER
U N I T

T-1o4.
PRI.

v-1o7.

L-313

v-tog

L-3lo

v-|or I v-roz v-lo4 v-pr / c-ll3

L-305 L-303 L-

Figure19. TOP VIEW-LOW BAND SET

v-fof I v-ro2 v-lo4 v-ro3 / c-|| l

v-ioa v-2o4
L-36 L-3()3 L-

RF-TUNER
U N I I

T-lo3 T-toz
PRI -  PRI .

L-f,3

v-t08

L-3lO

v-lo9

Fisure 20. TOP VIEW-HIGH BAND SET
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SYMrcL PART }.IO. DESCRIPTIOI.I

R-!38 14,{
R 139
R-214,233,256
R-105,  129,231 -
R-223,221,225,226
R-208
R- l  f0 ,  I  13,  I  18,  123,219,

245,30s
R-2 r5 ,216
R-315 ,135

3 t  I  l 0 - l 0 l
3r  r  l0-182
3t  I  l0-152
3r I  t0-332
3t  I  l5-332
3r I l0-562
3 t  I  l 0 -103

3 t  177 - t03
3 t  I  r 0 -183

,. , ' 100 " .,
r 800

"  |500 "
" 3300 "
" 3300 " 5%
" 5600 " ro%
"  l oK

" boron-coi. " |0K " |Vo
" corbon " I8K " lO%

R-231,212,243, 308
R-121 . 122
R-ror. 107, r21, 217, 230,

216,217,302,31 1,312
R-130 ,301 ,310
R-235
R-r31,209,244
R-307
R-220,253, r,{3, 218

3l I  l0-273
3 | I l0-,f73
3 l  I  t0 -104

3 l  I  l0 -154
3l I  l0-18,{
3l I l0-22,1
3l I  l0-334
3l I l0-,17,f

, t  , ,

t t  a a  t t

, t  t t  t t

at ,t

" corbon

2tK
1 7 K ' ' ' '

f00K " "

f50K " "
l80K " "
220K " "
330K " "
170K " "

R-202, 203, 201, 205, 206,
207.2rO.21t .2t2.213.
221,222,228,229,20r

R-t f 7, I r9, 120, 127, 128,
f32, f33,232,210,211,
252,', 25 1, 306, 259, 320,
321,250

R-303
R-309
R.l4l

31177-521

3r I  l0-105

3l I r0-106
3t r35-821
3 r  l 6 l - l

" boron-cor. " 520K " l%

,, co6on ,, - | meg " lO%

" wire

" l0 meg
| $!ft, 820 " "
3 rott, l0O " "

R-r40
R-r39
R-r37
R-X27
R-248
R-r25

3r r6 l -4
3r  r2 l -3
32007-5
3200+1
32@&2
32001-,1

2 5 o . ' ' ,
17

500 " lineor
lOK " courseselcctor
50K " l3ncor

I meg " oudio toPer

tt tt

" vire 2 wott,
Potcntionreter, wire-wotnrd,

" co6on
(inclu&s pustr-pull switch)

T-tot, toe 103
T-t04
T-201
T-202
T.2GI

I r20&l
I t2661
|  |  l7 l -2
I r365-l
| | t83-l

Tronsformcr, !.F., I0.7 mc. (intcrstogc)' 
lO.7 " (outPut)

" Omni Orilput
" Rotio Dctcctor
" To-From OutPut

v-t0t, 102, 103, 104, 105,
t()6, I l0 205,207

v-t07
v-108,206
v-|09,301
v-201
v-2u42{J3,2U
v-208
v€02,308

Tubc, 6BH6

" 6AQ6
" l2AL5
" &86
" l2r\X7
" l2AU7
" l2AU6
" w 6

VRP-I5A
vRP-37
vTP-t7
VRP-354
VRP39
wP-31

05(n0
7r126
7t  r  tGl03
52,212-l02
90525
90533-r0l
5340&r07
88m+r06
88009-7
880rG4
88089-t0l
8808+l0l
8809&2
8807t109
8807tr | |
8808r-2
88082-2
4t207-lol
4t t42-l
4t t3G2
4t  I  rs t  lF

tubll. Assy., Horizontol V;c, 
i;flfp|||ott*

" " Bcnt WhiP
,rnction Bot ord Goblc Asqf. UTR-2 ond VC-27)
Antcnm JwEtidr Box ord Coblc Asslr.
Motching Nctwo*, Switch ond Coblc Asey.
CGa Assy., Omnigotor
Tunirp Crcnk Assy., block
Volumc control knob
Functian Swatch Knob
Knurlcd Frrqucncy Sclcctor Knob
Diol Assy., C-oursc Schcror

" " Rcceivcr Turim
':, ':, Trorrrnittcr CEnr:l S.l€ctot 

ffin\*},
Diol Fointcr, Cour:c Sclcctor Diol

" " Rcccirlcr Tuning Diol
SockGt Assy., Cryrstol (14 Pc.)
Conr:ctor, Rcccivcr Antrrrr

" Trortrnittcr Antcrrr- Povct Cobh (l I Pin fcmoh)

P-t0l
P-rq2A
P.I([l8
P-r@c
P.I(nD

5384t-t0l
VRPJ2
vRP{il
VRPJ4
vRP-45
4t t4&t02

Cor,rrcctot gridgc Assy., fincl. P-lOl, L-l l5 to 124, J-|01, 102, 301)
Dunnw Plrrc-|2 volt---rc cxtcnrl dimrncr

12 Yolt-for cxtcntl dinrncr
24 volt--<r cxtcnrl dimmcr
24 volt-for cxtcnrl dirnrncr

Fr.sc Cqrncctor Assy.

23



R-248
VOR O SET R-t37

LOC. O SET

L-il4

L{t3

v-2o2

L-il4

Figure 21. BOTTOM VIEW

c-rot c-to6
At{T. nF.

Figure 22. OPENED VIEW
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xT-20r,202,203,204
XT-301 to
xT-327

53836
53803
53809-r 03
880r 9-l 04
81654-2
8t  t92-3
51773-2
8 r 6 t l - 2
8803 | -3
6 t24 t -6
61240-1
75014- l
K-72006-48
K-72006-101
K-72006-l
K-72006-l02
K-72006-2
K-72006-r 03
K-72006-3
K-72006-t04
K-72006-4
K-72006-r 05
K-72006-5
K-72006-106
K-72006-6
K-72006-t07
K-72006-7
K-72006-r 08
K-72006-8
K-72006-109
K-72006-9
K-72006-1to
K-72006-l 0
K-72006-l r r
K-72006-11
K-72006-l12
K-72006-12
K-72006-r r3
K-72006-r'3
K-72006-114
K-72006-14
K-72006-l r 5
K-72006-l 5
K-72006-116
K-72006-16
K-72006-117
K-72006-17
K-72006- I I 8
K-72006-18

K-772006-t t9
K-72006-19
K-72006-120
K-72006-20
K-72006-121
K-72006-21
K-72006-49
K-72006-22
K-72006-122
K-72006-23
K-72006-123
K-72006-24
K-72006-25
K-72006-26
K-72006-124
K-72006-27
K-72006-125
K-72006-28
K-72006-126
K-72006-29
K-72006-127
K-72006-30
K-72006-128

Front Trim Ponel (Specify colod
Front Mosking Fonel
R.F.  luner,  complete uni t  ossy.  inc l .  V- I01,  102 ond 103
Tuning Pinion ond Stop Wosher Assy.
Tronsmitter Monitor Lomp Cop (plostic)
Retoiner Ring for Lomp Cop
Volume Control Extension Shoft
Diol  Spr ing
Diol Cord. Docron (non-stretch) (bulk)
Function Switch
Tronsmitter Chonnel Switch

Crystol Rectifiets, see Section E-4
Crystol, Freq. Control, for

t ,  , t  t t  t t

t ,  , ,  t t  t t

t t  , t

t ,  t ,  t t  t ,

t ,  t ,  , t  t ,

, ,  t t  , t  t t

t ,  , t  t t  t l

t ,  t ,  t t  t t -

, t  , ,  t t  t r '

, t  t ,

,, ,,
', , '
t ,  , t

,, ',
, ,  , ,  t t  t ,

' , ,,
t t  t t

t t  t t  , t  , t

t t  t t

7.9 mc
8.0 "
8 . 1  "
8.2 "
9.3 "
8.4 "
8.5 "
8.6 "
8.7 "
8.8 "
8.9 "

Orde r  K - I 17 .9  mc .
"  K -  l  18 .0  mc .
"  K - l  l 8 . l  m c .

etc.

1 9 .
1 9 .

0 "
t "

FOR USE IN
LOW BAND SET ONLY

9.2  "
9.3 "
9 .1  "
9 .5  "
9 .6  "
9.7 "
9 .8  "
9 .9  "

20.0 "
20.t "
20.2 "
20.3 "
20.4 "
20.5 "
20.6 "
20.7 "
20.8 "
20.9 "
21  .0  "
2 1  . 1  "
21.2 "
21.3 "
2 1  . 4  "
2 1  , 5  "

FOR USE IN
LOW OR HIGH BAND SET

21  .6  "
2 t . 7  "
21  .8  "
21  .9  "
22.0 "
22. t  "
22.2 "
22.3 "
22.4 "
225 "
22.6 "
22.7 "
22.8 "
22.9 "
23.0 "

K-72006-31
K-72006-129
K-72006-32
K-72006- I 30

23.1
23.2
23.3
23.4
23.5
23.6
23.7
23.8
23.9
24.0
24.1
24.2

25



c - 4 1 2
(t i ls lDE I

c -413 c -4 lo

Figure 23. POWERUNIT-BOTTOM VIEW

1-402

v-402 V-401

Figure 24.

L-403

UNIT-TOP VIEW

26

L-402

POWER



FOR USE IN
HIGH BAND SET ONLY

K-72006-33
K-72006-l 3 I
K-72006-34
K-72006-132
K-72006-3s
K-72006-r 33
K-72006-36
K-72006-134
K-72006-37
K-72006-r 35
K-72006-38
K-72006-l 36
K-72006-39
K-72006-137
K-72006-40
K-72006-l 38
K-72006-41
K-72006-r 39
K-72006-42
K-72006-140
K-72006-43
K-72006-111
K-72006-44
K-72006-142
K-72006-45
K-72006-143
K-72006-46
K-72006-47

21.3 "
24.1 "
24.5 "
21.6 "
24.7 "
24.8 "
24.9 "
25.0 "
25.1
25.2 "
253 "
25.4 "
25.5 "
25.6 "
25.7 "
25.8 "
25.9 "
26.0 "
26,1
26.2 "
26.3 "
26.1 "
26.5 "
26.6 "
26.7 "
26.8 "
26.9 "
26.18"

500V HIK 430 mmf.
t,  , ,  470

3000 "
I 000

600V 0.0068 mfd.
r 600v 0.02
400v 0.1
200v Q.22
"  t . 0

450V r5-15-10

H. REPLACEMENT PARTS LIST, V(.)MP.2A

c-418,419,420
c-40r
c-402, 403,406
c-405,404
G409
c-4r 3
c-417
c-4r 0
c-412

c-408
c - 4 1 5 , 4 1 6
c-414
c-4t I
L-401, 402
L-403,401
L-405, 406
L-407 NI2MP-24
ond W4MP-2A)
L-407 (V6MP-2A)

401
R-402,403, 404

t 4

M-2129-l
21308-171
21319-302
2 r 3 0 8 - 1 0 2
21155-682

M - 2 1 l 9 l - 4
2 l  I  53- l  04
21170-224
2 l  1 7 3 - 1 0 5

M-21525-2

M-21525-4
M-21525-6
M-2r525-15
M-2r  525-18

K - r  r 2 0 4 - t 0 l
K- t  I  205- l  0 l
K t  I  1 7 3 - l
K-tt t76-2

K-l I  176-3

3 r  I  r 0 - r 5 l
3 t  I  l 0 -471
3 t  I  l 0 -153
3 t  I  I 0 - 1 0 2
3 l  I  t 0 -103
3 r  I  10 -104
3t | 10-47 4
3 r  I  l 0 - 1 0 5
3 l  135 -331
3t t36-472

Cooocitor. Ceromic Disc

" Tubulor
"  o i t
" Tubulor

" Metol l ized
" Electrolyt ic

Resistor, Corbon Yz

Resistor, Wire,

Rectif ier,Selenium
Reloy, 4 pole D.T.,

" 25V 20-20-20
" rsov 50-50
" 200-400v 100-10
,, 50v 500

Morker Beocon Input Coil AssY.
OutPut "

Fi l ter Choke, 4Hy

"",:n 
*,:n"

R-417, 4t8
R-420
R-426

wott 150 ohms il07o
"  4 7 0 "
,, 15,000 ,,, ,  r ,000 "  "
" 10.000 " ' '

100K  "
" 470,000 "
" I meoohm
wott 330 ohms
wott 4,700

2 wott 100
I wott 470K"
5 wott 250
5 wott 1,000

l2  vol t  coi l

6 "

R-408,409,4 t  I
R-405, 407
R-412
R - 4 r 3

' ,  I
2

R-4t5
R-422 (V24MP-24'.)
R -4 t0
R-419 V24MP-24)
R-425
cR-40t
K-40r (VI2MP-24
ond V24MP-2A)
K-4OI (V6MP-24)

3 l 1 3 5 - 4 7 r
3 r  r 5 5 - r 0 r
3r  r35-474
3 l  r  r 8 -251
3 t  I  l 8 - 1 0 2
M-75r r8-r
M-65r l4- l

M-65126-15
-402 ryr2MP-24)

T-402 (V24MP-2A)
T-402 (V6MP-2A)

M-r  |  167
M - l l r 6 9
M - l I r 6 8
Mr r 166-2

Tronsformer, vibrotor, l2 volts input
24

6 "
" oudio output

PART No. DESCRIPTION

-401
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Tube, 6BH6
" l2AB5

" 6CM6

v-401. 402
v-403'(Vl2MP-24)
ond 24MP-2A)
v-403 V6MP-24)

Vibrotor. I  l5 cYcles, l2 volts

6 "
M-64007-3
M-64007-7
M-64007-5

E-401 vl2MP-24)
E-40r v24MP-24)
E-40r ry6MP-2A)

Connector, Morker Beocon Antenno

"  l l  P i n ,  Femo le
" 6 o in.  Mole" 6 Pin,  Mole
" 6 Pin,  Femole

Jock, Phones
" MicroPhone

Trb" i;;[ei 7 Pin minioture, Phenolic' - ; -  - - - "  '  
g '  , '

4 " woler (vibrotor)

Vibrotor socket shield ossemblY
Cover, L plote

" toD Dlote
Mount ing'brockets ( r ight  ond lef t )

K-41 I l0-2
K-41 126-l
K-4112-2
K - 4 1 l 2 - l
K-41127-l
K - 4 1 1 2 8 - l
K-42033-2
K-42034-l
K-42004-5
K-42045-l
P-5 I 403-2
M-51404-3
K-52086-1 ,2
M-51809
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Figure  25 .  TB- l
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TB-2

c- 212
stoomtd.

c -  t 48
.33mfd .2OOVo

r a O

- N

Tg( ) E
-:

c -  229
.47mtd .  2OOV

BOTTOM REAR PANEL REE

TB-4 WR-2

TOP REAR PAI {EL NEE

Figure 26.
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