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TJARRANTY 
.

The Bendix Radio Corporat ion warrants each equlpment  manufactured by 1t  to  be f ree
of  defects  th  mater laL and workmanship under  the normal  use and sefv lce for  which
the eguipnents are lntended. The obllgatlon of the Cor?oratlon ls llolted to Eaklng
good at  i ts  fa .c tory sny par t  or  par ts  thereof ,  whlch shaLl ,  wl th in n lnety (90)  days
af ter  del lvery to  the or lg inal  purchaser ,  be returned to the Corporat lon vr l th  t rans-
por tat ion charges prepaic l ,  anc l  which i ts  exanlnat lon shal l  d isc lose,  to  i ts  sat is-
fact ion,  to  hdve been thus defect ive.  The Corporat lon makes no rvarranty of  vacuunr
tubes or their operationl further, this warranty does not apply to any defeet in na.-
ter ia ls  that  cannot  be d lscctvered by ord lnary factory inspect lon.  This  warranty 1s
ln l1eu of all other warrantles expressed or inxplied, and does not apply to any pro-
ducts of  the Corporat j .on whlch hd.ve been repsl red or  a l tered,  or  h€ive been subJect
to n isuse or  abuse.  The Corporat ion is  not  l iab le for  any danage or  personal  in jury
resul t lng d l rect ly  or  lnd i rect l l '  f rom the design,  mater ia l ,  worknanshlp,  or  lnsta l -
Lat lon of  any of  1 ts  products,  and nei ther  assumes nor  author lzes arry  other  person
to assuroe for  1t  any other  l lab l l l ty  1n connect ion wi th the sale of  1 t6 egulpnents.
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Type RA-1l Alrcraft Radlo ReceLver Eguipnent

Type RA-18 Al rcraf t  Recelver  (Rear  0b11que Vlew)

T1'pe RA-18 Alrcraft Receiver (Top View)

Type RA-18 Ai rcraf t  Receiver  (Bot tom View)

Type RA- 18 Alrcraf t  Recelver (.Front 0b11que Vlew)

Type MP-58 or MP-5A24 Dynamotor .Filter Unlt

TJ'pe MR- 18 Remote Control Unlt

Diagram of  External  Connect ions

Ty?e  RA-18  Rece ive r  Un i t ,0u t l i ne  Draw ing

Tfpe MR-38A Shock Mor:nt i .ng, 0utl ine Drawlng

Tfpe MR-18 Renote Control Unit,  0utl ine Drawing

Dynamotor  Base Plate,  Out l lne Drawing

Remote Contro l  Base Plate,  Out l ine Drawing

Type MP-58 or MP-5A24, Outl ine Drawing
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Type RA-18 Reeeiver ,  B lock Dlagram
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I  l r  STRUCT | 0r{ B00K
l o r

M O O E L  R A - 1 8 ,  R A - I I  A N D  R A - I J
A lRCRAFT RECEIVER EOUI  PMENT

| .  tNTRoDUCT tot ' t
l - t .  Ful tcTtoi l

The Bendlx Type RA-18 Becefver. ls a conmunicatLon recelver alesi .gned. for use in
alrcraf t .  I t  nay be enpLoyeat for the recept ion. of  cont lnuous.wave telegraph or
radlo telephone slgna. ls withln f requency ranges of 0.15 to 1.5 negacycles (2000 to
200 rneters) and 1"8 to 15.0 Eegacycles (166 to 20 neters).  Three.bands are used to
glve full cciverage ln each frequency range.

Aural dlrectlon flndlng and loop antenna receptlon nay be obtained over a frequen-
cy range froE O.2 to 1.5 negs.cycles by using the recelvers ln conJunct lon wlth the
Bendlx Directlon,Flndlng EqulpEent.

The recelver ls deslgned to be operateat local ly,  uslng the controLs nounted on l ts
front panel, or from any reEote point within the alrplane through the use of Bendi*
Type MR- 18 Remote Control Unlt whlch lncluales dupllcate operatlng controls.

The receiver nay be operated fron elther a 12- or 24-voLt storage battery supply,
Jum?er connect lons belng prctv lded at a teralnal  board in the receiver chassls to
pernj . t  arranglng the circul t  tor L2- or 24-vol t  operat lon. lhe recelver wi l l  be
suppl ied ry l th. the circui t  arranged for 12-vol t  operat lon unless otherrylse speci f ieal ,
As the power supply unl t  cannot be converted l t  1s necessary to use the 12-vo1t
(llP-58) or 24-voLt (lF-5A24) Dynano tor-Fil ter unit as requlred.

l-2. c0MP0s tT r0r{
A Type RA- 18 Recelver lnstallation lncluales the followlng equipnent:

I t e n

A
Q u a n t  i  t  y

1

D e  s  c r  i f  t i , o n  l l e  i  g  h  t -  I  b s
Type RA-18 Receiver  wi th cable p lugs,  wi th  25.1
tubes (1-6K6G; 5-6K7G; 1-6R7G; 1-6L7G)

B

c

D

1 Type MR-38A Shockproof  Mount lng Base

1 Type MR-18 Remote Control Unit with
Cable PIug

L . +
4 . 2 5

E

1 Type MP-58 Power Supply for LL/L4-volt
opera t lon  o r

1 Type MP-5A24 Porver Supply for 24/28-vott 8.9
opera t ion ,  w i th  cab le  p lugs .

1 Type AF6372 Shie lded cable assembly,
z-conductor ,  5  f t .  long,  not  wi . red to
plug . (Power Supply to shlp '  s mas ter
swi tch. )  Par t  number of  the cable only
i s  Q87633 .

1 Type AF9355 Shie ld,ed cable assembly,
8-cond.uctor ,  15 f t .  long,  not  wl red to
plugs,  (Receiver  to  Remote Co'nt ro1 Uni t . )
Par t  nr :mber of  cable only  is  87553.
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I t e n

G

Q u a n t  i  t  y

1

F
J

J'
*
$e
i$
3

dl
D e s c r i f t i o n  l l e i g h t :  l b s

True AFg353 Shie lded cable assembly,
6 -conduc to r ,  15  f t .  l ong ,  no t  w i red  to
plugs . (Power Suppl5' Unit to Rece iver .  )
Part number of cable only is 875+4.

Type Q815460 FIexible Tuning Shafts,
15 f t .  long,  a l l  f i t t ings &re suppl ied
but are attached. to one end only.

Inst ruct ion Book

N0TE3 Unless otherwlse specifleal by custoner, the tuning shafts anat cables w111 be
sup?lied ln the above Dentloneal length8.

The dimenslons of the equlpnent are!

Receiver  wi th shochount

Renote Contro l  Uni t

Power Supply

I -3. ELECTR I CAL CHARACTER I ST I CS

Band 1

Band 2

Band 3

Band 4

Band 5

Band 6

.  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 5

o  .  .  .  .  .  .  .  .  .  .  .  .  .  . 3 1 5

.  .  .  .  .  .  .  .  '  .  .  .  '  .  . 6 8 0

1 . 9

3 . 7

7 . 5

Y  i d t h

9 t3/t6"

9 3/+n

4 3 /8u

F e i g h t

8  7 /8n

7 L /8n

7 7./2'

D  e f  t h

16 t/9"

3 t/+n

7  3 /8n

$

rt
r
I*

r - 3 -  t .  F R E Q U E i l C Y  E A l r D S
the frequency ranges covered by the receiver are divlateal lnto slx opera.ting baJtds,

the end liFlts of whlch are as follows:

t o

to

to

t o

to

.315 t t rc .

. 6 8 0 .  m c .

1  . 5  m c .

3  . 7  m c .

7  . 5  m c .

(f
I
I
I
,
I
T
t

t o  1 5 . 0  m c .

Extenslon of each tunlng range beyonct the nonlnal banat llnit provlctes en overlap
o f appr ox iEa.t ely 4" .

t - s - 2 .  s E I s t T t v t T Y
The CW sensl t lv t ty  of  the recelver  1s 2 mtcrcvol ts  for  a 50-n1111wat t  outpdt  when

the volune control 1s aauusted to glve a noise output of 5 nill iwatts wlth no carrier
1nput .

Tbe MCW sensl t iv l ty  of  the recelver  is  4 n lcrovol ts  on Ba,nds 4,  5  or  6 anal  ls  5
nlcrovolts or better on Band.s 7,, 2 or 3 for the stantlaral output of 50 Drill iuatts ln-
t o  e  3 0 0 = o h p , . 1 o a t 1 , . w 1 t h . a .  s l g n a 1  t o  n o i s e  r a t i o  o f  a t - l e a s t  4  t o  1 ,  a n t l  a n  i n p u t
signal 3096 oodulatett at 400 CpS.

l - 3 - 3 .  S E L E C T T V T T Y

lhe selectlvlty of the recelver is lndls&ted by. the ratlo of the input volta€e off
resonance to the input voltage gt resonance, at glven banat widthi anal ls observeal by
vary lng the input  vo l tage to nalnta ln a constant  output . level  for  f requencles of f
resonance.  The seLect lv l ty  of  the Type RA-18 Recelver  a, t  representat lve f requencles
fo l lows:

P a t e  2



Infut lol,tage

10 t lmes

100 tlmes

1 0 0 0  t l m g s  , ' .  .  .  .  .  .  r  .  .

I M A O E  R E J E C T I O I I
d lscr lmlnat lon aga lns t .  lnage f requencLes over  the var ious ranges o f  the re-
ls given ln the fol lowlng table:

a a a a a l o o a a

r a t t a a a a a a

Iotal, Bdrd, l{idth
For R eference lre quenc ies

1 5 0  h c .  
'  

7 0 0  h c . '  3 0 0 0  h c .

7  k " .  15  kc .  18  kc .

1 3 k c .  1 2 4  k c .  2 8 k c .

2 0  k c .  3 2  k c .  4 0  k c .

|  - 3  - { .

The
ce lver

I  o n d

1 r i . . o . a . . . . . .

2 a ! a a a a . . . r . . .

F r e q u e n c y

. 9 1 5  m c .

.  680  mc .

1  .50  E tc .

3 .  7 0  n c .

7 . 5 0  m c .

1 5 . 0 0  m c .

t r [ i n i nun  Ro t io

200,000

90 r  0oo

35,000

7, 000

21 000

11 000

3

4

5

6

NOTE: As the frequency speclfied 1n each band 1s that at whlch the tlrage reJectLor:
ls poorest,  conElalerably better alnlnum rat los wi l I  be assured for el l  other f re-
quencleg.

t - 3 - 5 .  R E 8 0 [ A i l C E  S T A B t L I T Y
The resonance stabl l i ty  of  the Type RA-18 Receiver  ls  such that  the

t lon through the 1.8 to  15.0 megacycle range wl l l  not  exceed.  t /+  of  L6t
f requency ln  k l locyeles,  and l t  wl r r  not  exeeed,  t /z  of  L / "  o f  the s lgnal

s lgna l  va r la -
of  the s lgnal

fio k l loeyc les  th rough  the  .15  to  1 .5  megacyc le  range .  These  ra t lngs  w111
frequency 1r:
be  ob ta lne i

under the followlng conalltlons:
A. *ny 20oC teEtr)ersture varletlons between the llnlts of -2Oo and +SOoC.
B. Hul[lauty varletlon between zero and 10@.
C. Battery vol tage var lat lon of  lV",
D. . Nornal vlbratlon as encountereal 1n alrcr&ft.
E. Manlpulatlon of the sensltlvlty controt fron maxlnuo to Elnluu!.

I . 3 . 8 .  O V E R A L L  F I D E L I T Y
Th€ ovpral l  f ldel l ty character lst lc of  the Type RA-IB Recelver as Eeasured fron

the antenna to the output terElnal6 varles, on the d,lfferent banals, alue to the 6eI-
ectlvlty requlreEents ln the range of 160 to 600 kl.locycles.

0n Banal 1r .150 to .316 negacycles the output var les plus or nlnus 6 DB over the
range of 200 to 1500 cycles per 6econd., p000 cycles per second ls attenuated approx-
lEately 15 DB beloyr the lavel it fOOO cycles per second..

0n Bands 2 enat 3,  .315 to 1.600 negacycres the output var les l lus or nlnus g DB
over the renge of 200 to 2000 cycles per second.
-_0n Bands 4, 5 and 6, 1.800 to 18.00 Begacycres the output var les plus or nlnus 6
DB over the range of 200 to 3000 cycles per second..

I -3 -7 .  POHEN OUTPUI

.The output clrcult ol the rype RA- 18 Recefver ls deslgne4 for a goo-ohn road and
wl l I  del lver over 600 n1l l lwatts output at  not over ten percent al lstort lon whenproperly loaded. The naxlnum possible output ls 1.6 watts.
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|  - |+.  ADD tTt 0NAL EQU I PMENT REQU I RED
The fol lowing addlt lonal equlpment w111

tlon of the equlpment.

Q u o n t  i t  y D e s c r i f t i o n

2 Type MR-8A Headphone Receiver or equivalent 500

ohm, head band type

1 Antenna-gror :nd system (see Sect ion 1-5)

1 Pr inary power source (see Sect ion t -6)

I -5 . AlrTENlrA REQU TREMET{TS
The Type RA-iB necetver nay be operateat witb s seperate recelvlng antenna, or 1t

nay be operatetl wlth the transmtttlng antenn& through the break-ln relay contalned

ln the transBltter. Provlslons are lncludeal 1n the receiver for the use of a flxed

or tralllng antenn& and the apptlcable Benclix Dlrectlon Flntter Adpllfier. Convenl-

ent  se lect -Lon by neans of  a three-posl t lon antenna swl tch (S15)  narked DF,  TA,  and

FA (Dlrectlon p1tr6g1 Ainpllfler, Trall1ng Antenna, Flxeat Antenna) facllltates rapld

selectlon of whichever antenna connectlon ls alesireal. The knob narked ANTENNA SWITCH

selects  the source of  s ignal  input  to  the recelver .  when the &1rp lene's  f lxed,  an-

tenna is connected. to blnillng post A, the entenna s$ltch 1s set at FAr antl the an-.

tenna is  then connected d l rect ly  to  the recelver  1nput .  When ihe t ra l l lng wi re an-

tenns 1s connected to A, the antenna swltch S15 ls set at TA, antl the tralllng wlre

ls connected to the recelver input through e fixeal setlea condenser which serves to

coBpensate for  the vary lng chafacter ls t lcs of  the t ra. l l ing wi re antenna'  Wl th the

antenna swltch set at DF, the lnput of the recelver 16 connected to the output of

the DLrect ion F1nder AnpLl f ler  anal  terDlnal  A 1s grounded by the antenna selector

swl tch.  In  ser les wt th the antenna.  anr l  the pr inary of  the antenna col l  assembly;

through the bantl swltch 51, 1s e sEall varlable antenna trlmer condenser C81 whlch

conpensates for antennas of allfferlng capacltles.

lfhen u$ing a Separate antenna for the recelver, the cholce of locatlon 1S governed

by proxinlty to a suitable locatLon for the recelvlng antenna leatl-ln. The best re-

sul ts  cannot  be obt&lneal  a t  any f requency l f  the Leaal  to  the recelv lng antenne is

run eround the ln ter lor  of  the fuselage for  severa l  feet  before connect lng to the

antenna b inding post .  Thls  is  par t icu lar ly  hernfu l  a t  h tgh f requencies where d l -

e lect r ic  losses are greater .  A recelv ing antenna sul tab le for  the ent i re  f requency

.  range of  the recelver  w11t  not  have e large capacl ty .  aa ld l t lonat  capacl ty  to  the

fuselage between the leeal-ln lnsulator and the antenna blndlng Post shrmts the re-

ceiver and. nay seriously reduce tbe signal energy reachlng It. The itleal installa-

t lon would have the receiver .connected to the antenna leat l -1n by neans of  a s lngle

insulateal conductor suspenaleal ln alr throughout its length; Conductors of f16 and

#18 B & S gauge ale sultable for radlo recelvlng antenna connectlon insiale the alr-

p lane.  Thls  lead should not  be located so that  i t  1s l ike ly  to  be st ruck or  sub-

J ected to s t ress lnvolv lng the tensl le  s t rength of  the Yt l re .  I f  1 t  ls  neceasary

that  th ls  leat t  be longer  than one foot  or  suppor t  1s requl red a long l ts  length,

every ef for t  should be nade to space-  1t  a lay f roD neta l  s t ructura l  nenbers by &t

least  one-hal f  lnch.  Gless or  porcela ln s tanat-of f  lneuletors are ldeal  for  th ls

purpose,  however ,  1 f  they a ie not  aval ls tLer .  i t  1s preferable to  use at ry  wooden

blo"k" trp""gnated with pa.raffln wax as spaeers rather than to secure this conductor

dlrectly to netal neEbers .

When the t ransnl t t ing antenna 1s used tn conJunct lon wl th the break-1n re lay for

recelvlng, the wlre connectlng b indlirg post A on the receiver and the RECEIVER b1nd-

lng post  on the t ransnl t ter  should be nade as shor t  and aa t l l rect  as c l rcunstances

pern l t i  care 'should be taken to prevent  l ts  comlng ln to prox ln i ty  wl th  neta l l lc

bodlea wherever  posslb le.

be  requ l red  to  e f fec t  sa t l s fac to ry  opera -

I t e r

A

B

c
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In  e l l  .ceses the a.ntenna le .ad6 nust  have 6 lack,  th ls  e l tn lnetes any pos6ib l l1 ty
of vlbratlon belng transferreal to the recelver through the leadi.

The gr ound bindlng post C should be connected.by a heevy flexlble wlre to the near-
est  neta l  nenber  of  the fuselage us lng a f l rm c lean Jolnt ,  preferably  6o1dered.
Thls ground lead nust te short, not exceedlng a foot 1n length.

t-6. P0WER REQUtREMEIITS
For lz-vol t  operat lon the recelver f l la^l lent.  current ls 1.6 enperes and the t l rye

MP-58 power supply requlres epproxtnately 3 anperes. Receiver filament current of
0.8 anperes antl approxlmateLy 1.5 dtrperes current for the type MP-5A24 power supply
rv1ll be requlre<I for 24-volt operatlon. The total plete current for the recelver 1s
a?proxlnately 70 n1lllauperes at 225 volts.

t -7 .  SIMtLAR RECETYER EQUIPMEI{T

I - 7 . 1 .  T Y P E  R A - I I  R E C E I V E R

llhen 1t 1s desira.ble to have a hlgh-lnpedanse output receiver, the Bendlx Type RA-
1I Recelver nay be obtalned. This unlt ls ldentlcal to the Type RA-1B Recelver ex-
cept for the local duaI volune sensltlvlty control (R39, R40) anal the audio output
t ransforner  T l .

The Benalix Type MR-1I Remote Control Unit used 1n conJunctlon wlth the Type RA-1I
Recelver tllffers only 1n the reEote dual volume sensltivlty control (R41, R42) used.

A 4000-oha hlgb lnpedance headset such as the Bendlx Type MR-48A is required when
uslng this e qulpEent.

An addltionaL parts list (Sectlon 6-5) has been adalett to glve lnfornatlon necess-
&ry when referrlng to the Type RA-1I Receiver Equlpnent.

I - 7 . 2 .  T Y P E  R A - I J  R E C E I V E R

The Benttlx Type RA-U Receiver is slnllar to the Tlrye RA-18 Recelver except for
the frequency ranges of the banals 4, 5, 6, and the values of the tunlng conponents.

The callbrated end li.nlts of each band are glven belorv:

Band 1
Band 2
Band 3
Band 4
Band 5
Band 6

.  .  .  .  .  .  .  .  .  o  .  .  .  . 1 5 0  t o
. 3 1 5  t o
. 6 8 0  t o

2 . 5 0 0  t o
5 . 0 0 0  t o

1 0 . 0 0 0  t o

. 3 1 5  m c .
.  680  mc .

1 . 5 0 0  m c .
5 .  O 0 O  m e .

10 .000  mc  .
20 .000  mc  .

a a a a a a a a a a o . a

a a a a a a a a a a a a -

The Bendlx Type UR-1J Remote Controt Unit used ln conJunction with the Type RA-l.i
Recelver haslts allats and dlal nask rnarked to correspond with the recelver narkings.
An additional parts ltst (see sectlon 6-6) has been ad d.ed. to glve lnfornatlon nec-
essary when referrlng to the Type RA- lJ Recefver.

2 .  D E S C R  I  P T  I  O N

4- l  .  ELECTR ICAL THEoRY
the Type RA-18 Recelver  fo l lows convent lonal  superhe te rod.yne a les ign.  The basic

Ilrlnclple involves the use of a flxed frequency anpllfler, usually tuned to sone 1n-

_ternedlate raal io  f requency,  hence the tern IF anpl l f ier .  In  the case of . the lype
R A - 1 8  R e c e l v e r ,  t h l s  f r e q u e n c y  i s  1 6 3 0  K c s .  A l l  d e s i r e d  s i g n a l s  a r e  t u n e d .  b y
neans of a varlable tuning control and are subsequently heteroalyned or converted. to
the fixed amplifler frequency. After passlng through the rF anprlfier, the converted
slgnal  ls  a letected or  rect i f led in  the second d.etector ,  and tbe aud. io  conponents,
whlch carry  the a les l red in te l l igence or  messager are et ip l l f led and feat  ln to head
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f ,e lephones.

The three naln tunlng condensers (antenna coupl lng t ransfornerst  RF anp1l f1er

transforner, anat heteroallme osclllator) are gangeal together for uni-control tunin8,

and thei r  associated lnd.uctances anal  capacLt les are so chosen as to auto loat lca l ly

malntain a constant. dlfference of 1630 Kcs between the signal anal heterodyne oscill-

ator frequencles. Thus, for a 1000 Kcs signal, the RF anpl.lfler anil lst detector 8're

tuned to 1000 Kcs enat  the heteroalyne osc l l la tor  1s autonat lca lLS'  5"3 to  1000 p lus

1630,  or  2630 Kcs.

To l l lust rate the conpLete operat ion,  assune,  for  exanple,  that  - the receiver  l -5

tuned to an incoming slgnal of 1000 Kcs. In passlng fron the antenna to the gricl of

the flrst detector, the inconlng slgnal w111 then be aspllfied through the RF ampll-

fier tube and its e.ssociateal tuned input antl output transforners; where&s, signals

of  other  f requencies wl l l  be anpl i f leat  only  s l ight ly  or  not  at  a l l .  The f l rs t  de-

iector  wl l t  a lso have in jected in to i t  e  second vol tage or lg inat ing 1n the heterodyne

oscl l la tor ,  nh lch wi l l  have a f requency of  2630 Kcs,  and the resul tant  of  these two

frequencies wl l l  appear  in  the output  of  the f l rs t  a le tector .  There wl l l  be two new

fr :equencles ln  actd i t lon to the in i t la l  f requenciesr  nanely :  1630 and 3630 Kcs,  the

diffelence between, and the sun of the orlginat frequencies. The appearance of these

new frequencies is a phenonenon of heterod.yning whlch is slnllar to the beat obtalned

at  audlo f requencles when two tones of  d i f ferent  p l tch are sounded.  s inu l taneously .

.  The four  f requencies (1000,  2630,  1630 and 3630 Kcs)  are fed to the lnput  of  the

1st  IF anpl l f ler ,  which is  tuned by a f i l ter  network to  a band conpr iseat  of  1630 Kcs,

p lus ancl  n inus a few k l locyc les.  consequent ly ,  the 1630 Kcs component  ls  se lected

ant t  anpl l f iea l ,  whl le  the other  three are reJected,  1-e. ,  not  anpl l f lec l '  This  se lec-

tion and aloplificatlon process is carrled on further in the znal IF anpllfier wlth 1ts

a s s o c i a t e d  I F  f i l t e r s .

Slnultaneously with the 1630-Kcs IF signal voltage, a 1631-Kcs CW oscillator volt-

age ma5'be applled to thecontrol grltl of the znd IF anplifier tube through a coupllng

capacl tor ,  These two vol tages are anpl l f lea l ,  passed through the f1nal  IF f l l ters ,

anr t  fed ln to the s lgnal  a l lode sect ion of  the Znd detector  tube.  The output  of  the

signal dlode w111 then contain tr,{o frequencies 3261 Kcs and 1 kllocl'cle. The higher

component  wi l l  be f l l tereal  out  by the res is t  ance-capaci tance f i l ter  associat€d wi th

the stgnal  t t ioa le c l rcu l t  and the IF f i l ter  whlch couples the znd IF ampl i f ier  tube

wlth the slgnal dlode, or znd detector. The signal feetL to the AF ampllfler rYil1 be

at I kilocycle. This produces an audible beat frequency signal rYhich passes through

the autlio an?ltfier clrcults antl is fecl to the head telephones'

the d.escrlption above is for t:Dicat reception of unmodrrla.tetl (CI!) signels. llhen

oodulated cont inuous waves are belng recelved,  the CW osci l la tor  is  shut  Of f  . -  In

thi.s case, the amplltude noatulatlon of the carrier at an auttible frequency produces

the audio slgnal which is hearal ln the output.

Autonatlc volune control is obf,alnetl from the second ttiotte sectlon 1n the 2nd ale-

tector tube. A portlon of the 1630-Kcs outtr ut fron tbe 2nat IF ampllfler ls rectifieal

by th lq d lode,  su l tab ly  f i l tered by a res is  t  ance-  capac l t  ance f i l ter ,  and a 'ppl ie ' l  to

the contro l  gr l t l  c i rcu l ts  of  the RF ampl l f ler ,  1st  detector ,  and 1st  IF aBpl i f le f

tubes through decoupling fitters. Varia,tions of inconlng slgnal intensity result ln

correspondlng c ianges of  rect i f lea l  vo l tage ln the AVC al iode c l rcu l t .  . fhese var la t lons

are transnitted to the above naned control gr1d6 Lntt serve to reduce the overall galn

or sensitivity of the receiver when the lncornlng slgnal increases 1n amplltude, anal

v ice versa,  thus nalnta in lng- thb output  at  a  substant la l ly  constant  Ievel .  This

level  nay be aauusted by the potent loneter  sect lon of  the t luaL volune contro l  whlch

deternlnes the A!' voltage applieat to the grlal of the output power tube.
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l[anual .Yolune control ls obtalneat ty settlng the AVC sryltch ln the off posltlon,
thus substant1al ly groundlng the control  vol tage froB the AVC dtode. control  of
volule 1s then accoEpl.Lsheal by replaclng the AVC voltage varlatlon wlth that fron
the IR drop across a nanually operateal control whlch varles the cathoate blas on the
Rtr' amplifler:, lst detector and lst fF a^EDllfler tubes.

2 -2 ,  C IRCUIT  DETA ILS

2-2- t .  PAI IEL Al tD Coi lTRoL8
the front panel of the receiver bears all the controls requlred for tts operatlon.

viewlng lt froru the front, one nay note, ln the.uppeir left hsnd corner, three blnd-
ing posts for connect lng the antenna to post A, Dlrect ion Flnder (1f  us et t)  to post
DF, and post G to ground. rnnedlatery to the r lght of  these 1s the rotary antenna
switch S16 whlch pernits changlng the receiver lnput for use wlth a directlon flnd.er
DF, .trailing antenna TA or fixear antenna FA, atependlng upon whlch type of antenna is
connected to the blndlng ?osts.  The antenna conpensat lng condenser-cg1, . ls rocated
&t the r lght of  the antenna swltch. By turnlng the sprrng dust cover to one s1de,
the condenser can be a.dJusteat wl th a screw dr lver.  Below the antenna swltch is a
proJect lng gear case, havlng an externar krob ns.rked ruNrNG. r t  contalns a bevel-
gear arrangement that pernlts the rnecha,nlca.l llnkage of a renote control unlt to the
receiver.  '  the TUNiN0 control  d.r lves a precls ionr '  spr ing-r .oad.ed, worn gear whlch in
-turn dr1ve6 the gang tunlng condenser (c1.1,  c1.2 at to ct .g).  The BAND sELEcroRlocated to the rlght of the tunlng contror hai i slrnllarly arrangeal nechanlsn, thls
has the external knob narked BAND sEr,EcroR. Arong the botton of ihe rront paner, rnsuccesslon fron lef t  to r lght,  are the telephone Jack J1, narked. pHot iES, the &uto_na.tlc volume control switch sg, narked a,v.c. 0FF-0N, the clv swltch s10, narkeal c.w.0FF-0N, the power swltch S11 marked potVER OFF_ON, that operates the srart ing relayHl,  I  s lx-contact plug receptacle plg that receives the power cabre fron the aryna-Eotor-flrter unlt and an elght-contact plug receptacle pll whlch connects to tbe re-eote control  uni t .  Berow and to the r lgh- of  the band serector gear c.se u"" 

- fo. . .

p1n Jeck terElnals used for test tng, G ts t t re coEr[on ter la l .nal ,  B+ connects to theplate vol tage bus, a+ connects to the heater vol tage bus and auDlo connects to thesecondary hlghslde of the output transforner. rn the u?per rlght corner ls the vol,li\iilcontrol (R39-R40). To the teft of the volune control 1s the LOCAI_REI{0TE trensferswl_tch (sg) ' at the top center of the panel ls the port through whlch the d1al andd1al nssk are observed. A pl lot  l lght iL1 ls enclosed. Ln a sEal l  refrector case to
:l:^:tfl: 

""i t-h-e_ 
-dia.r 

port. pltot l1ghts nay be chansed by unfastenlng rwo screwsw,rcn norc Enecover 1n pra.ce, The c.se end. front panel of the recelver are flnishedln a black wrlnkl e-enamet a.nd. aIl narklngs on the panel are engreved.
2 - 2 - 2 .  R F  A r i t P L t F t E R  C t R c u t T s

^.The input energy is taken fron a flxed antenna, a tralring antenna, or a dlrectlonflnder anpl1fler; cholce ofany one source 1s had by ope,ratlon of the ANTENNA.SWITCH,Thls energy i8 fett lnto the tuned antenna, clrcult co1ls Ll to r.6 anal thelr a6soc1-ated trl@er cond,ensers, located. 1n the Al{Tenna shlelal can.
The energy fron the tuned. antenne circul t  1s then fed lnto the ra.at lo f requencyaupl l f1er tube vr,  whlch ls a 6K?0 tr ip le-gr lat  RF anpt l f ler ,  th16 a'pl l f ler  vort-qge then goes to the tuneal clrcults rn trre nF shlelal can, L? to Lrp and. therr essocl_ated trlDner condensers. The slgnat ls then lntrod.uced lnto bhe flrst aletector tubeV3 (nlxer stage) .

^  
The  ou tpu t  o f  the  he te rodyns  osc l l l a to r  cL rcu l t ,f requency than the f requency of  the desi red s lgnar ,T h i s  h e t e r o d . y n e  o s c l i r * t o "  c i r c u i t  c o n s i s t s  o f  at u n e d  e i r c u l t s  m o u n t e d . l n  t h e  O S C i I l a t o r  s h i e l dassoclated padder  and.  t r lmmer cond.ensers.

tuned  1630  k l l ocyc les  h lgher  ln
1s  lnJec ted  in to  the  m lxer  s tage .
6K7G osc l l l a to r  tube  VZ and .  the

c & n ,  c o i l s  L 1 3  t o  L 1 8  a n d  t h e l r
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Frequency converslon lg acconpl lsheat by the heterottyne process, the tune' l  'and

amptl f led slgnal  enal  the output of  the heteroctyne.osc1l lator are sl t0uLtaneousIy
. . Ietected ln the f j . r6t  t letector (nlxer)  tube V3 whose out lut  c l rcul t  FL1 ls tuneal

Lo the lnternediate frequency of 1690 trc6. The f l is t  a letector tube Vg (6L7G) has

rwo sep'arate control grids whlch are shlettteal fron each other; use of this tube re-

luces the undesirable coupllng effects between the osclllator anal s lgnal clrcults to

a n1nlnun. The tuneal clrcults Ftl couprlse a conventlonel 1630 Kes, doubLe-tunealt
iF t ransforner.

? - 2 - 5 .  l F  A M P i l F t E R  C I R C U T T S

output of the flrst aletector (nlxer) tube Vg 18 fed through the tunefl IF trens-
iorner Ftl to tbe flrst lnternedl8.te frequency &Bpllfler tube V4. The trensforner
lL1 belng tuneal to 1630 Kcs passes signal. energy of thle frequency anal attenuates
all other frequencles. After eopllflcatlon 1n the tube V4 the slgnal 1s feal through
lnother tuned IF transforner FL2; that further at tenuates uni les i red frequencles,
into the second IF a.!rp1lf1er tube y5.

Provlsion has been nacle 1n the IF transforDer FIlz to couple the output of the con-
;  inuous wave beat f requency osclLlator 1CW Osc.) .  The CW oscl l lator tube V8 ls a
lK?G operat ing et  very low vol tage. This osci l lator ls tuned to 16$1 Kcs by the
coLI L27 and 1ts a6soclateal condensers located in the CW, BFO shlelal csn.

The seconcl lnterrDeallate frequency stage cons16t6 of the IF amptlfler tube V5 (6K7G)

enal a tuned clrcult Ff,3. The output of V4 ls aDpllfleat in the'second IF suplifler
t,ube V5; whenever the beet frequency osellletor tube VB 16 usedr its outlut is also
inpfiffeA ln the tube V5; the slgn&I lsthen feal through the tuneil IF transforEer Fl3
to the seconal aletector tube V6. Transforner FL3 further attenuates 61gnal6 of any
undesireal frequencles.

t-h:'."11:.1i#tiT::t'.[: 
". (6R7c) rs used &s a conblne.r derecror, au.rlo amp-

Iif1er, a.nal autonatlc volune control tube. The slgnat lnput fron FLA 1s rectlfleal

tn the diode portion of the tube and because of the cur:rent flow in the dlode cir-

cu l t  a  vo l tage ls  developed across the res ls tors R23 and R24,  (see the schen&t j .c

dllagran). The autllo voltage developed across reslstor R24 1s b5{tassed to ellninate

the radio frequency conponent aJld is then applieal to the gritl of the trlode sectlon

of  the tube.  Thls  t r iode sect lon ampl l f les the audlo f requency s lgnal  ,  The rec-

t i f lea l  vo l tage t teveloped across the res ls tors R23 anct  R24 is  f i l tered and used to
vary the blas on the tubes V1, V3 anet V4. Any change 1n slgngl strength at the de-

tector w111 cause & change ln the DC blas voltage of the RF anal IF tubes thus linlt-

ing thegain and ectlng to hold the slgna1 level at the aletector to e constant value.

The.  output  of  the d.etector  v6 ls  anpl i f ied ln  the eudio output  anpl i f ler  tube v?
(6K60), and the auallo output for heatlphones is obtained fron transforner T1 ln the

plate c i rcu l t  o f  the tube V?.

2 - 2 - 5 .  S E l t S t T l V l T Y  C 0 l t T R 0 L  C I R C U I T S

$hen u6lng AVC the receiver 'sensi t lv l ty  ls  f lxeat .  The recelver  output  16 vbr led

by rotating the atual volune contr.ol (R39 antt R40). The' potentloneter R4O ls shunted

across the secondery of the output transforrner T1 to provltte a mearrs of varying the

voltage alellvereal to the headphone jacks.

When AVC is  not  used the ver iab le res ls tor  R39 changes thb cathot le  b ias thus

lower ing the recelver  6en61t lv1ty .

2-3, P()I{ER SUPPLY

2-3 -1 .  GEt {ERAL,  t2 -  0R  2 r } -V0LT  0PERAT l0 l l

The Type RA-18 Recelver can be operated from el t l ier  a 12- or z+-voLb storage
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battery 'suppJ.y.

a.  lz-vort  operat lon requlres the,use of a Type l ip-5 B (1z-vol t )  Dynanot or-Fi l t  er
unlt; also, on the nunbered ternlna,r board l-ocated. under the.chassls, terninars
1 and 2 Eust be connected, ternlnars 3,  4.and 6 nust be connected.,  ter ' lnals 6,
7 and 8 nust'-be connected.

B' ?A-\olt operatlon requlres the use.of a Type MP-5Azit (fz4-voft) Dynamotor-Fl1 ter
Unlt i  a lso, on the nunbered termlnal  Uoara fdcated. under the chassls only the
ternlnals p and g 6hall be connected..

. 'rt is not necessa,ry. to change pllot llghts rhen cha,ngrng fron lp-volt to zir-vort
operat lon as the ( t r i r ip lng reslstors R43-.3 anal R4g.4 i"" l tn the cLrcutt  nhen the
Junper ls renoveil fron connectlons 6, ? and 6 of the termlnar board.

The schenatlc Diagran, Flgure 15, shoes the roca,tlons of the fuse. For !p/r4-vo]'t
operat lon the fuse 1s a lo-aEpere, 26-vol t  L l t te l fu ie locsted ln the pr inary lead of
the po$er supply. Fo," 2+/29-'olt operatl0n the fuse ls l0cited 1n the htgh vortsge
leadof the dynamotor output.. thls fuse 1s a one_elghth anpere, 800_volt Littelfuse.

The Type MR-18 Renote Control Unlt-ttoes not have to be chented when 1t Lsr used. with
either 12- or 24-volt lnstallatlons. The Typi: Hp-58 and ui-ama ov".."1"i-riit"i
Uni ts are ruggedly constructed nachlnes destgned especial ly for eviat ton servlce.
Each unlt 1s nounted secureLy on top of a chassis thai contains atl of the necessary
conponent parts requlred for lts proper operatlon.

2 -3 -2 .  EXTERI tAL  C0 [1 {ECT t0xs
At one end of the f l l ter  box are four plug receptacles that provr.de for the con_venlent connectl.n of the power cables lncldental to the use of- the dynruoto". The

upper lef t  prug receptacle pL? recelves the low vortage lnput f ron the airplanestora€ie battery. The upper right plug recepta.cre prA rJcerves the power cable fronrthe receiver.  The lc iwer r lght plug receptecte pr5 suppl les potenttats sui tabre foruse *1th Bendlx Dlrect lon Flnder anpr i f r .ers.  Trre rower tet t  prug reeeptacle pL6
provlales potentlar.s for -any of the varlous Bendlx rnterphone "y"i"r"-. These systenscan. b€ lnstar leat to provlde as nany posl t lons a6 d.eslred. The lnterphone 0N-0FFswltches operage indepenalent of the recelver 0N_oFF swltch.

A PROTECTIVE FUSE (F1), 1S
lb le f rom the terml .nal  end
l n s p e e t i o n  o r  r e p l a c e m e n t

2-[  .  c0]tSTRUCT l0N

mounted  in ' the  d ] ' namoto r  so  tha t  i t  i s  read i l y  access_
o f  the  dynamoto r  moun t lng  box ,  and  may  be  removed ,  fo r

by  remov lng  the  sma l l  knob  p rov ld ,ed  fo r  th i s  pu rpose .

2 - l } -  l .

2 : t $ -  l -  t

R E C E  I V E R

O E T I E R A L
The Type RA-18 Recelver is aresrgned. for d.ependable operat lon und.er severe andadverse servrce condlt lons, as arr .of  1ts conponent parts ere constructear to wlth-stand a,ny degree of v lbiat lon, tenperature o" f r . - faf ty change encountered ln thecourse of normal fllght operatlon. The netar fron whlch the elutpnent ls f&brrcatedls selected to wlthstand corroslon.

2 -4 - t -2 .  TYPE 0F  C0 l t8TRUCTt0 i l
The cha,ssls-case for '  of  construct lon has been used..  Arr  contrors ere rocated. on

ffl,rront 
panel enabllng the chassls to be {lthalrawn fron 1ts case for lnspectlon orrepracenent of  tubes wlthout the inconvenlence of dlsconnect lng the cabres or thef lexlbLe tuning shafts.  The chassls 1s held ln place in i ts case by three thunbscrews, tyo of  which Ere nounted. along the top eclge of  the front panel,  and, thethir ' l  1s nounted at the center of  thJ botton ed.ge. Ar l  tuning cci l ls a,nd. therrassocla'ted trlnner anar paard.er condensers are nounted 1n arrulnum shlelal cans, (see
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F i g u r e  3 . )  O n e  c a n  1 s  u s e d .  f o r  e a c h  s t a . g e .
swi teh sect ions whlch are turned by the BAND
sistors a.nd bypass condensers are so ldered to
J r rac t iee  fac i l . l t a tes  rep racement  o f  pa r ts  and

2 . ' ' 5 .  REMOTE CONTROL

2 - 5 -  t .  T y p E  i t R -  t B  R E H 0 T E  C 0 i l T R O L  U i l t T

T h e  t u n e d  c l r c u i t s  a r e  c o n n e c t e d ,  t o
SELECTOR larob.  Whenever  possib le,  re-

lugs  mounted  on  bake l l te  boards ;  th i s
p rov ldes  r lg id  suppor t .

The Type llR- 18 Renote Controjl Uni.tr, (Flgure 1) r ls aleslgned to work 1n conJunctlon
with the Tyae RA- 18 Aircraf t  Recelver,  a.nal  1s constructed to neet the same servlcerequlrenents. All externar connectlons are on the rlght end. alr couprings for theflexible tunlng shaft, and flexlble banal selector shait areheld 1n place by threadedflttings' uldrfay between the flextble shaft coupll.ngs 16 the elght-contact terrdlnalreceptacle (PL2) to whlch the receiver control cable connects.

2 - 5 - 2 .  0 E s c R t P T t 0 l {  o F  c 0 i l T n o I s
The Type NR- 18 fts66trs controi (Flgure 1) contalns arl of the operarlng contrors

found on the Type RA- 18 Recefve" prrril except the antenna swltch sls anat the local-renote transfer swttch sg. rn the upper ref t 'corner of  the renote contror paner ls
a telephone jack J2 marked 

:_H0_NE!,  dlrect ly berow ls the voLUME contror (R41-Raz);
c. i l .  0N-0rF swttch (s l3),  A.v.c.  ox-onn swtlcn (s lg),  po}nEn ot_onr swrtch (s la).  Tothe right of the power sn'ltch 1s a second telephone Jack Jg, narkeal pg0NEs. rn thetop center of the uR- 18 p&ner 1s the dlal port narked .FnEQUEt{cx. rhe tuning dial
,'nd dial Dask, seen through the diar port, have the sa.me scares and band. Earklngs asthe recelver. Thls d1al port 18 1llun1nated by a dlar rlght DLz th&t ls housed 1n arenoveble ref lector.  Near the r ight edge of the panel a"e the TUNTNo and BAND
SFI'FCT0R crank handles. These craaks connect through mechanical llnkage to the cor-responding recelver dr lves.

operat ing control  ls t ransferrecl  f ron the recelver to the renote control  uni t  by
turning the LocAr-REltoTE s$ltch located on the recelver. The circults of the Type
MR-18 Remote control  unl t  are so arranged. that the pH0NE Jacks J2 and J3 are eon-nected to the output of the ieceiver regard.less of the positlon of the IocAr,-REMorE
swltch sg. Headphones may be used. s lnurtaneousLy at the recerver and renote roca-t lons; a l lstener at  the. locet lon whlch does not have control  Eay regurate the audlo
level-  in his phones by aal justnent of  the vorume contror,  p"ourortrg that the AVC
swlteh at  the locat lon ls ln the ON posl t lon.

3 .  I I ' ISTALLAT I  ON
3-t .  cEi lERAI i l tsTALLATloi l  t t {spEcTtoi l

Prlor to the lnstal lat1on of any equipnent a thorough visuar.  and.,  i f  possibre,
electr lcal  lnspect lon of  arr  parts shourd be ned.e. a ayplcal  lnspect lon procedure
is 

.glven below3

3- t - t .  l , tEc l tA l i l cAL  A i lD  VTSUAL mSPECTl0 l l
A'  Receiver Unlt-  Re'ove the recelver f r  or '  1ts case..  Observe whether any wlres

have broken or become loose and check al l  ceraElc.parts for,  i racks or bre&kage.
I f  the recelver appears dusiy,  dry con?ressed. alr  nay be used. to blow out t i ts
dust.  A hand bel lows nay be usear for th ls purpose: The use of extreme high
pressure ls obJect lonable as i t  nay lmpose.undue stralns on sone of the more
del lcate parts.  Careful ly lnspect aI i  exposet l  connect lons for short-c1rcul ts
that 'oay be caused by foreign Eater lals,  or nispldcenent of  parts.  .Feel  al t
parts to deternlne 1f  any hd.ve become roose, especlai ly see i r  arr  tubes are
properly seated and naklng good contacts 1n their respectlve sockets. Uanlpulate
al l  controls through thelr  ent l re range of not ion, not lng atry l r regular l t les re-
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'gulring correctlon. The recelver nust be locked 1n 1ts case by the three knurl-
ed lock screws. The case nust be locked enal .safety wlred on l ts shochount,
af ter ascertalnlng that al l  the netal l lc plvots on the rubbershock absorbers
have penetrated lnto their  respectrve holes before try ing to c lose the snap-
s l  i des .

B. Renote Control  Un1t.  The general  procedure of  lnspect lon of  the renote control
unit ls sinilar to that outLined for the reeeiver un1t.
Dyna.uo tor-F1lter unlt. The dynamotor rela.y should be checked. for lnproper align-
nent of contacts' pttted or corroded. contacts, and iuproper sprlng tension. The
protect lve fuse. should make good. contacts ln l ts horder,  also, the fuse Bust be
of the correct value. The dyna.notor should not be taken apart !y anyone not fam-
1l iar wi th i ts EechanlsD..  

' (See 
Sec. S- i - f . )  Al l  cables nust be f1rm1y tocked

in their  respectrve receptacres by the smal l  spr lng t lps on al l  e lectr lcar cabre
p1ugs, and by the threaded col lars ln the case of the mechanlca, l  cables.

c .

E .

F .

3 - I - 2 .  E L E C T R I C A L  P E R F O R M A I I C E

A f t e r  a . l l  u n i t s  h a v e  b e e n  i n s p e c t e d  a n d
shou ld  be  tes ted  fo r  e lec t r i ca l  pe r fo rmance .
insta l la t i .on per formance checks .

A. Set the L0CAI-REM0TE switch to LOCAL.

B.  Turn P0WER swi tch on the receiver  to  0N.

a r e  p r o p e r l y  c o n n e c t e d ,  t h e  e q u i p n e n t
The  fo l l ow lng  p rocedure  i s  t yp ica l  o f

i n  t h l s  p o s i t i o n .

f ,hat  they are pro-

c . Plug a te lephone headset  in to PHONES jack on receiver .

D. Adjust VOLUME control to maxlmum.

Turn BAND SEr,ECT0R control on recei,ver to any band..

Turn CIV swi tch to 0FF.

c.  operate TUNTNG contro l  unt l l  a  s ignal  ls  heard,  at  which t lme the antenna com-
pensating condenser c81 should be adJusteal. Turn the smalr snap cover and, wlth
an insul&ted serewdriver, adJust condenser untll maxlnun signal outputls obtained..
The cover  Eust  be turned to c lose the adjustment  openlng.

H .  T u r n  A V C  s w i t c h ' t o  0 N

Vary the VoLUI{E control  and note l f  snooth reduct ion of  volune 1s obtained.

Turn the. Avc swltch to oFF and a.ga1n vary the voLUuE control  whi le not lns l f
smooth reduction of volume ls obteined.

Turn the CW switch to 0N and note 1f beat is heard. in the head.Dhones.

L .  T u r n  L O C A L - - R E M 0 T E  s w i  t c h  t o  R E M O T E  a n d  r e p e a t  a l l  c h e c k s

M .  C h e c k  r e m o t e  d . i a l  a g a i n s t  t h e  r e c e i v e r  d i a l ,  m a k i n g  c e r t a i n
p e r l y  a l i g n e d ;  a l l  r e a d i n g s  s h o u l d  b e  i d e n t i c a l .

I t  w111 be noted.  that  at  e l ther  remote or  recelver  posi t lons,  wl th  the AVC swi tch
0N, the V0LUME control functions to control. the head.phone volume at its posltlon re-
gardless of the posltlon of LOGAL,-REI{OTE swltch. The alrcults are arrenged 1n this
nanner so that, 1f the local operator should have control of the recelver, the pilot
at the renote positlon nay control the volune ln hts headphones by turnlng tfre IVC
slYl tch to 0N.  This  may be done wi thout  af fect ing any of  the locs l  operator 's  con-
t ro ls .  The contro ls  should be checked to see i f  they operate ln  th ls  mat ]ner .

Tune ln several statlons on e&ch band at both the local anat renote positlons while

K .
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making the above checks to assure correct opers.tlon of the equipnent.

The above checks w111 lnd leate proper  connect ion and operat ion of  the recelv lng
equipnent .  To check overa l l  per fornance of  the lnste l - le t ion,  tune in  a weak stat ion
j.n any band and turn airplanets notors up to o.t least 1200 RPM, noting in heedphones
i f  an5 '  lngs. lerence ls  ln t roduced.  Repeat  th ls  check on each band.  0perate the
b at tery-charglng generator-field swltch with notors turnlng 1200 RPII to be sure ths,t
no in ter ference or ig inates 1n the generator .  I f  &nJ '  in ter ference is  caused by e i ther
motors or generators, bonding anat shleldlng trust be exarined and corrected..

3-2, BOND IIIG A}ID SH I ELD I NG
Eefore the Type nA-lB Recelver Equlpment ls instelled, the alrcraft englne' charg-

i n g  g e n e r a t o r ,  i g i l l t i o n  s y s t e n  a n d  a l l  e l e c t r l c a l  a c c e s s o r i e s  n u s t  b e  c o n p l e t e l y
bonded and shie ld.ed,  i f  sat is factory raal io  resul ts  are to  be obta ined.

As ihe u l t inate sensi t iv l ty  of  any a i rcrs , f t  receiv lng lnsta l le t ion is  l iml ted by
the magnl tude of  the local  in ter ference caused by ign l t lon noises,  etc . r  ra ther  than
by the sensi t iv t ty  of  the receiver ,  i t  is  necessary 1f  recept io4 of  weak s ignals  is
cesi red thet  the in ter fer ing s ignal  be reduced to the lowest  posslb le va lue by proper
bonding and shie ld ing.

A [est to ddtermine the conpleteness of bonding and shlelaling would be: Wtth the
alrplane in fllght or with the engine turning up at least 1200 RPII on the gr ound 1n
clear  weather  when atnospher ic  s tat ic  is  negl lg lb le and the receiver  vo lune contro l
set  at  Daxinum, negl ig ib le sound should be audib le in  the te lephone receivers over
that r{hlch is heard lvlth the engine not running. If the airplane is naintained In a
wel l  bonded and shj .e ldeal  cond. l t ion,  ext renely  long d is tance ranges of  recept ion wi l l
be obia lned by t i :e  T lpe RA-18 Receiver .

3-3 .  LOCATIOH AHD MOUNTING OF RECEIVING EOUIPMEI IT
The receiver  shockproof  mount lng base (F igure 10)  should be at tachet l  to  a p lane

sur face &t  a locat ion in  the a i rp lane that  hes been chosen for  both the shor test
pract icable lead to the recelver  antenna b inding post  and convenient  access to the
main tunlng contro ls  on the f ront  panel .  l l 'hen detern ln ing th ls  locat lon,  care nust
be ta l (en to ehoose one that  perml ts  the recelver  to  v lbrate f reely  in  a l l  d i rect lons
$i thout  s t r ik ing any other  equipnent  or  por t ion of  the a i rp lane.  Af ter  these re-
qui renents have been net ,  and the nount ing base has been permanent ly  secured,  the
receiver  should be at tached to 1t  b l '  means of  snapsl ides associated wi th the nount-
ing brackets on the under  s ide of  the cd.se.  The sna.ps l ides nust  a l l  be f i rn ly  gn-  v
gaged on thei r  respect ive s tuds and secure ly  c losed.

Tbe T]rpe  P-58 or \'J'-6 Az/t Dynano tor-Filter Unlt (Flgure 14) shoulat be locsteal ln
such a ?osl t lon that  the bat tery leads are kept  as shor t  as posslb le,  and the . long-
Ltudlnal  p lane of  the dynanotor  shaf t  be as near  para l le l  to  the a l rp lane l r i l le  of
f l1ght  as possib le i  a lso,  considerat ion shoula l  be g lven to the p lacenent  of  the con-
nect ing cableg and the necessi ty  for  oceasional  r€moval  for  inspect lon of  the dyna-
notor-fitter unlt. The nounting plate (FJ.gure 12) should be pernanentlf fastened in
the locat ion selected and the d l 'nanot  or- f i  l  ter  unl t  a t tached to i t  by lxeans of  the
four snapslides provitled for thls purpose.

The reEote contro l  un l t  (F lgure 11)  nust  be so losated that  a l l  controfs  are read-
i ly  aval lab le to the l i lo t .  The a l ia l  nustbeea6l ly  seen by the p i lo t  when 1n f t ight .
Care shoula l  be used in  locat lng the remote c-ontro l  anct  recelve i  un i ts  so t l ia t  no
sharp bends wilLberequLred in tbe nechanicd,l ca.bles used for tuning a4at band switch-
lng.  The renote contro l  ncunt lng base (F igure 13)  should be secure ly  fastened at
the chosen location and the renote control unlt attached to it, uslng the snapslldes
to hold the wr i t  in  Dlace.
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3 - q C A B L E  C O N N E C T  I O I { S
The electrical connectlons of theType RA- 18 Recelver Equipment (Ftgure 8) are nade

by seleet lng f i rs t  the bat tery cable,  f ron one end of  which proJect  two wl . res narked

t o  i n d i c a t e  t h e l r  p o l e r i t y .  t h e s e  a r e  c o n n e c t e d  t o  t h e  t e r m l n a l s  o f t h e  s t o r a g e

bat tery vo l tage supply  l lne.  The p lug at  the opposi te  end of  the bat tery cable 1s ln-

ser ted in  the two-contact  receptac le PL7 on the base of  the c lynanotor- f i l ter  uni t .

The Type RA- 13 Recelver ls connected to the dynanotor through the power cable, one

end of  whlch p lugs in to the s ix-contact  receptac le PL4 on the dynanotor  base;  the

other  end is  lnser ted ln to the s lx-contact  receptac le PLg on the f ront  paneL of  the

recelver .  The Type MR- 1B Renote Contro l  Uni t  ls  conneeted to the recelver  e lect r ic-

a l ly  by the contro l  cable whlch runs f ron the e iSht-contact  receptac le PL2 on the

s l d e  o f  t h e  r e n o t e  c o n t r o l  u n i t  t o  a  s i n i l a r  e l g h t - c o n t a c t  r e c e p t a c l e  P L l  o n  t h e

front panel of the recetver.

The TUNING and BAND SEIECTOR controls on the remote control unj.t are nechanj,cally

llnked to the conespondlng TUNING and BAID SELECTOR controls on the recel-ver by two

f lex ib le nechanical  shaf ts .  The ends of  these shaf ts  terElnate wl th sp l lne jo in ts

and are secure ly  held in  p laee by threadeal  co l lars .

Before connect ing the f lex ib le nechanical  shaf ts  to  the TUNING and BAND SELECTOR

contro ls ,  the reEote ard loca. l  contro ls  Bust  be set  to  corrdspondlng posl t ions.  Set
the TUNING contro ls  of  the reeeiver  and remote contro ls  to  read zero.  Set  the BAND

SEIECT0R contro l  o fboth unl ts  so that  the lndex l lne of  eacb is  in  the center  of  the
por t  for  Band 1.  The f lex lb le mechanical  shaf ts  may then be connected by engaging
the fenale f i t t ings at  the ends of  each shaf t  wi th  the proper  nale couPl lngs on the

receiver  and renote contro l  un i t  and secur ing the coupl ing nuts.

U.  OPERATION
{ - I .  I I { IT IAL TESTS AND ADJUSTMENTS

Prlor  to  each f l ight  the Type RA- iB Receiver  should be cheeked for  per forrnance'
This  check should inc lude,  f rom both local  and remote contro l  po ints ,  a  L is tening
test  on each band to detennine:

P H O N E  r e c e p t i o n .

C W  r e c e p t i - o n .

A V C  a c t i o n .

M V C  a c t i o n .

V0LUi l tE control .

T U N I N G .

G. BAND sEr,EcrroN.

H. I0CAL-REIr|0TE operatlon.

Any other  equlpnent  used in  connect ion $ i th  th is  receiver ,  such as,  a d l rectLon
f l u d e r ,  i n t e r p h o n e  s y s t e m ,  e t c . ,  s h o u l d  a L s o  b e  c h e c k e d  a t  t h i s  t l n e .  I t  n u s t  b e
determlned whlch posl t l .on 1s to have contro l  dur ing f l1ght  so that  L0CAL-REII IOTE
swl tch on the receiver  may be set  to  the correct  posi t lon.

'+-2. pttoilE REcEpiloil FRoM THE L0CAL posrTtoil
A. Turn . I |NTENNA s l , l i rTcH to TA for  use of  receiver  wl th  a t ra l t lng antenna,  turn

AXTENNA SWITCII to .FA for use wlth flxed antenna.

A .

B .

c .

D .

E .

F .



ts.

D .

Turn C!1 swl  tch to 0EF.

Turn L0CAL-RE}|0TE swi tch to L0CAL.

AVC swl teh may be 0N or  OFF as desi red. .

E.  Turn P0WER swl tch to 0N and a l lo l '  recelver  about  f i f teen seconds to warm up.

F. Turn BAND SELECTOR bxob unt1l the deslred band is setecteal. (The dtal rnask sives
band number and f requency t lmi ts , )

0.  Turn the TUNING knob unt i l  the desl red f requency ls  obta. ineal .  (The scale,  marked
in f requency,  1s to  be used when set t ing the recel .ver  to  a,  s tat lon whose f requen-
cy ls  known.)  When st&t fons have been prev iously  Loggedonthe L inear  sca. le ,  turn
the tuning knob until the diar scale 1s on its logged nunber, then turn the TUN-
rNG knob Ln a c l .ockwlse d l rect lon unt i l  1 ts  scale (0-100)  1s on i ts  logged nun-
ber ;  th ls  la t ter  nethoal  a l lows exact  reset t lng of  the receiver .

H.  $ i th  the Avc s$i tch oFF,  s t rong s ignals  may cause over loadlng of  the aud. io  c l r -
cu l ts ;  the VOLIJME contro l  should be reduced to g ive the desi red output  level  ln
Lhe headphones.

' + -3 .  CW RECEPTION FROM THE LOCAL POSITION
The only  changes to the above procedure are:

B.  ruru CW swl tch to 0N.

D.  AVC swl tch nust  be OFF.

I+-||. REMOTE FUI{CTIOI{S I{HEil CO}ITROL rS AT THE LOCAL P(,SITIOil
l{hen the L0OAL-REMOTE switch is at LOcArr, a llstener at the rernote point can va.ry

the TUNTNG and BAND setect ion.  The l is tener  is  able to  vary h1s headphone v0LUNE,
prov ided h ls  AVC swl tch i .s  0N.

I}-5. PHONE AIID CW RECEPTTOII FROM THE REMOTE POSITIO}I
A11 contro ls  at  the RElr toTE posl t ion are dupl ieates of  those at  the local  posi t ion

except the ANTENNA slirrcH and L0cAL-RE !0TE switch. rt ls necessary to set the ANT-
ENNA s l f r rcH to the proper  type of  Lntenna connect lon,  and the LocAr, -REMorE s i tch
uust  be turned to REMoTE before opera. t ing f ron the remote posi t ion.

I+-6. LOCAL FUXCTI()I{S,WITH CONTROL AT REMOTE POSTTI()N
The l is tener  at  the locat  posl t ion nay change the type of  antenna being used by

turn lng the ANTENNA SI{ ITCH, he nay return fu l l  contro l  o f  the recelver  to  h1s pos-
ltion by turning LoCAI-REMoTE swltch to LOCAI, he llay vary the TUNING and BAND SEL-
ECTOR contro ls ,  and he t [ay contro l  the headphone VoLUME at  h1s posi t lon i f  h is  AVC
swltch 1s 0N, even though control. is at the A.EM0TE position.

5 .  MAINTENANCE
5- I . RoUT tlrE | ]{SPEGT toNS

'Regu1ar inspect lons should be made preceding each f l lght .

A.  Al l  ln terconnect ing cables should be checked to see that  they are secure ly  locked
in thei r  receptac les.  The snapsl ides fastenlng the reeelver ,  d lnanotor  and the
renno te contro l  un i ts  shoulo be tocked ln  p lace wl th safety  wl res.

Check the alrplane battery with a hydroneter.

Check the operat lon of  the vol tage regulator  of  the charg lng generator ,  ad just -
lng,  l f  necessary,  to  lnsure consls tent  operat lon of  the generators at  14 vol ts
t o  1 5  v o l t s .

B .

c .
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D . an tenna  lnsu la to rs ,  espec la l l y  any  wh lch  may  be  exposed  to  the  eng ine
p r o p e l l e r b 1 & s t ,

E . Check connect ions of  lead- in  wi re,  both at  antenna and at  reeeiver  ends.

wi th the dynamotor  background noise at  a
dynamotor  uni t .

Clean the
exhaust  or

Each lnspectlon should lnclude a llstenlng test nade on at least one point ln eech
band of  the recelver .  The operat lon of  a l l  contro ls .should a lso be checkeal .  (See
Sect ion 3-1. )  .Any naJor  t rouble should be apparent  f ron these tests .  Af ter  each
500 hours of use, the equipnent should be completely overhauLed..

'The recelver  should be shecked as 1n Insta. l la t ion Inspect lon,  Sect lon 3-1,  1n add-
lt1on the tubes shoula be tested, all voltages checked to the values glven 1n Sectlon
5-3-1, and the generql perfornance compared to the flgures glven ln Electrlcal Char-
acter ls t ics,  Sect lon 3-1.  Any defect lve par ts  should be replaced.

I f  rea l lgnnent  ls  necessary,  1 t  should be c lone by conpetent  personnel ,  us lng the
equipnent  and methods l is ted ln  Sect lon 5-3-2.

The reEote control unlt should be checked for tightness and perfornance.

5 -  t -  t .  L U E R t C A T r 0 t {  0 F  D Y l r A l , t o T o R
The dynamotor-f llte r unlt conslsts of a nountlng box and. the dynanotor. The relay

H1 in the nounting box should be checked to see lf the polnts are nlsallgned or !l.t-
ted,  and the spr ing tenslon should a lso be checked.  The dJmaEotor  wi l l  requi re lub-
r icat lon every 500 hours of  operat lon.  At  th ls  t ioe,  i t  should be c leaned and in-
spected for  wear .  I f  a  najor  overhaul  1s requi red,  the dynamotor  should be sent  to
a shop egulpped to serv ice such uni ts .  A reconnended lubr lcant  ls  Royco No.  64
gres.se; supplled by Royal Englneering Conpany, East Hanover, New Jersey.

Ihe fo1lowlng precautlons should be observed durlng lnspectlon and assembly of the
dyna.notor uni t:

A.  Bear ings should be proper ly  lubr icated and f ree f rom gr i t .

B. Comnutators Eust be snooth and free fron dlrt and grease,

C. All mica between conmutator bars must be undercut,

F .  I f  t he  rece ive r  i s  func t lon lng  p roper l y
sui tab ly  low leveI ,  do not  d is turb the

lI  .  Brush springs mus t have re qui red

I .  A rmatu re  mus t  be  lns ta l l ed  w l th
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D .  B r u s h e s  m u s t  f l t  f r e e l y  i - n  t h e i r  b o x e s  w i t h o u t  e x c e s s i v e  s i d e

E.  Brushes  and brush r igg ing  must  be  e lean,

F .  Brushes  shou ld  be  ins ta l led .  ln  same pos i t ion  in  box  as  be fore

G.  Brush leads  shou ld  be  shaped.  so  tha t  w i re  i s  para l le1  to  b rush

p l  a y .

d i s a s s e m b l y .

t r a v e l .

l o w  v o l t a g e  h e a d .

f o r m e r  p o s i t i o n .

spr ing  tens ion .

low vol tage eommutator  at  the

J .  P o l e  s h o e s ,  i f  r e m o v e d . ,  s h o u l d .  b e  r e p l a c e d .  i n  t h e i r  e x a c t

K-  Al l  spacers and r t 'ashers must  be eorrect ly  located. .

L .  End  cover  fe l t s  mus t  be  in  the i r  p roper  pos i t i on .

M. End eovers should.  be t lght .

N.  .  Arr  wi r lng must  be connected.  as per  schemat le d lagram.

0 .  Rep lace  a l l  l ock ing  d ,ev ices  and  sa fe ty  w i re .

P o g e  1 5



5 -  2 -  l . GEN ERAL

The locat lon of  open anal  shor t  c l rcu l t  feu l ts  wl l l  be fac iL i ta ted l f ,  lnstead of
test ing at  random polnts ,  an order ly  procedure is  fo l lowed,  Using the schenat ic
d lagran for  guldance,  test  one por t lon of  a  c l rcu l t  a t  a  t ine,  and successlve l .y  check
eacb element contained. 1n that portlon for open circults, short clrcuits, and. grounds
by neaiur ing the res ls tance f rom point  to  polnt  wl th  an ohnneter .  I f ,  the ndasured
values of  res is tance are nornal ,  as conpared wi th the res ls tence char t  ln  Sect ion
5-3-1,  that  par t lcu lar  por t lon of  the c l rcu i t  ls  probably  not  at  fau l t  and needs no
fur ther  at tent lon.  The ldent l fy lng synbols  of  a l l  conponents are g lven on the d ia-
grans and their norEal values cs,n be deternlneal by reference to Section 6.

The fotlonlng table lists the s.verage signal input regul-red at the grlat of each of
' the anpl i f ier  tubes to prbduce a s tandard output .  o f  50 rn l l l iwa. t ts  ln to a 300-ohn
load. .  In  uaklng these coEparLson neasurements,  the s lgnal  generator  output  should
be connected f ron gr ld  to  ground.  In  the case of  RF and lF &npl l f ier  tubes,  the
gr id  c l lp  is  removed anal  a.  0 .5 megohn res ls tor  is  shunted f ron gr id  to  ground.  A
0.01 Ufd coupl ing condenser  1s used betryeen the s ignal  generator  and gr ia l .  The
gr id of  the heterodJme osci l la tor  tube V2 should be shor ted to ground whi le  test lng
the LF ampl i f ier .  I lhen ehecklng AF aropl l f ler  operat lon,  1t  is  not  necessary to
break the nornal  gr la l  connect lon to the tube.  The connect lon to the gr id  of  V6 nay
be nade to the cap of  the tube through a 0.1Mfd coupl ing cond.enser  wl th the c l lp
ln  p lace.  To in t rod.uce s ignal  vo l tage to the gr ld  of  V?r  i t  w111 be necessary to
connect  the s ignel  generator  output  across R37 on the unders ide of  the chassis .  A l I
ne&surenents shoula l  be nade $ i th  AVC o.FF,  and the volune contro l  a t  i ts  maxlmun
clockwise posi t lon,  .For  RF measurexnentsr  a s lgnal  o f  the specl f ied f requency nod-
utated 301 at  400 cPS should be used.  A 4oo-cyc le d ignal  source is  used ln  rak lng
AF ne&surements .

The dynamo to r shoul d then be tf  run in rf

t e r y ,  a r f r u n  i n r f  t i m e  o f  a p p r o x i n a t e l y
ob ta in  p roper  sea t ing  o f  b rushes .  A f te r
put  at  fu l l  load.

5-2,  LOCATION Ai lD REMEDY OF FAUITS

! u b  e

V 1

V 1

V 1

V 1

v 1

* v1-  "*
V3

v4
V O

V6

B a n d

un loaded  us ing  a  fu l l y  charged  12-vo l t  ba t -
t w o  t o  f o u r  h o u r s  s h o u l d  b e  s u f f i c i e n t  t o
th ls ,  the dynamotor  may be checked for  out-

F r e q u e n c y

.  1 5  m c .

.  315  E lc .

. 6 8 0  m c .

1 . 8 0  m c "

3 " 7 0  m c .

7  . 5 4  m c .

1 .  630  mc  .

1 .  6 3 0  m c .

1 . 6 3 0  m c .

4OO CPS

400 cPS

I n f u t  M i c r o u o L t s  f o r
S t a n d a r d  ) u t b u t

o f  5 0  M n '

1

2

3

4

o

6

IF

IF

IF

AF

AF

3 . 0

3 . 0

4 . O

3 . 0

3 . 0

5 . 0

( o

1r  50O

7 5 , 0 0 0

. 2

3 . 0

V o I  t s

Vol  tsv7
By copparing

fau l t s  w i l l  be
r e v e r s e  o r d e r ;

t h e  r e c e i v e r  p e r f o r m a n c e  w i t h  t h e s e  d a t a ,  t h e  l o c a t i o n  o f  o p e r a t i o n a l

g r e a t l y  f a e l l i t a t e d .  f t  i s  r e c o m m e n d e d  t h a t  t h e  s t a g e s  b e  c h e c k e d  i n

1 . € .  ,  Y 7  t h r o u g h  V 1 .

Should l tbecome necessary to  renove e l ther  the tunLng or  band selector  knobs,  take

out  the 6-32 hold lng screw in the center  of  the krxob and replace wi th an 8-32 brass
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scre . The krob 1s tapped for an8-32 screrv and the shaft ls tappecl for a 6-32 screwl
tberefore, the endof the 8-32 screw w1Ll press agalnat the endof the shaft anal force
the lnob off wlthout any alanger of sprlnglng the shaft.

CAUTI0N:  Dur ing  the  osse rb l !  o l  t he  co tdense r  and ,  i l r l ve  techan is r  t o  t he  tece i te r
c t o s s i s  a n i t  f a n e l ,  a L l  s c r e w s  (  i n c l u i t l n g  s h a f t - c o l t l l i r l g  s e t - s c r e u s )  d r e  t i g h t e n e d
w h i l e  t h e  c o n d , e n s e r  1 , s  c o n n e c t e d ,  t o  o  c a r o c i t !  , e a s [ r i l g  l n s t r u r e n t .  l n ,  c b o n g e  i t

t h e  c o n a e r s e r  c a r a c l t t  i t $ e  t o  t o r s i o f l o l  s t r a i r s ,  e t c . ,  i s  n o t e d .  d t r d  c o r r e c t e A  u h i L e
t h e  a s s e n b L y  s c r e u s  6 r e  b e i n g  t i g h t e f i e i t .  D o  L 0 t  l o o s e r |  o r r y  s c r e u s  i n v o l r i r , g  t h e  c o n -

A e n s e r  d r i u e  a s s e r b l y  u n l e s s  l t  b e c o s e s  d b s o l t t e L t  n e c e s s d r t ,  a s  t h e  r e c e i 0 e r  u i L L

h a r e  t o  b e  r e c a l , i b r o t e d  f o L l o u i n g  a r r !  s u c h  c h a n g e s .

I h e  h e t e r o d y n e

o d  j u s  t  e d  ,  o n d  a n Y

5 - 2 - 2 .  l l 0  s l G i l A L

Wrap the
ehange in
checked.

Wr ap the
change ln

Check the

o s c i L l o t o r  c o i L  a s s e n b l y  h o s  o L s o  b e e n  a e r y  c o r e f u l L y  o s s e n b l e d  a r l d

u o r h  d o n e  o n  o r  i n  i t  u i L l ,  n e c e s s i t o t e  r e c o l i b r o t i n g  t h e  r e c e i u e r .

O R  I { E A K  S I C N A L

H .

Wlth no slgnsl  or very weak slgnal ,  1n any posl t lon of  the tunlng dlal  or band
selector swltch, the followlng checks nay be [ade to deternlne the trouble.

A. Turn the PO$ER swltch to 0N.

D. Plug phones 1n the recelver Jack narked PHoNES to el iEinate the posstbl l l ty of
t rouble ln the renote unl t .

C. Turn the L0CAL-nEMoTE swlteh to LoCAI,.

D. Turn the VoLUME control to naxlDuE.

E. Check the PRoTECTM FUSE ln the dJmanotor.

F, Try the ANTENNA swltch on l ts three po61t1ons to check l ts operat lon.

Check altenna connectlons for an open or shorted conditlon.

Measure the fllament and plate supply voltages at the panel Jacks na.rked A+ and
B+ .

I. Llsten for audlo output through the pln Jack rarked AIJDIo to ellDln&te the phone

Jacks and volune control. Be sure that aU tube6 are l1ghted, and that the grld
c l lps are 'connected secure ly  to  the gr ld  caps.

rI. Renoval of the grld cllp on VO wtll cause a cl1ck to be hearal ln the heaalphones,
l f  the audlo s teges of  the recelver  are funct lon lng.  I f  th ls  c l lck 1s absent ,
check the audlo tubes V6 and V7. If thls does not expose the trouble, check the
vol tages 1n the tube sockets.  (See Sect lon 5-3-1-1. )

K.  Tap the gr ld  of  the second LF anpl i f ter  V5.  A sharp c l lck should be heard 1f
the recelver ls functlonlng follo$lng that tube. If a cllck ls not heard, check
the tube and the volteges at that tube socket (see Sectlon 5-3-1-1). Thls check
Eay.be repeated on tubes V4 and V3.  Check the o?erat lon of  the h lgh f requency
oscl l la tor  by connect lng e vo l tneter  to  the acreen of  the tube Y2,  and note i f
the voltage (approx. 85 volts) alrops frhen your fLnger ls placed on. the grld cap.
I f  the vol tage i loes not  vary,  the h lgh f requency osc l l le tor  co l l  can should be
checked.  Reoove the antenna and connect  a shor t  p lece of  lnsulated wlre to  1t .
lfrap the lnsuleted wlre aror.rnd the lug on the front of the antenna coIl can and
note any cha.nge ln output. If the slgnel. lncr6ases, the antenna. switch assembty
should be checked.

L .

u.

N .

l nsu la ted  an tenna  w l re  a round  the  g r ld  c I1p  o f  tube  V1  and  no te  any
ou tpu t "  I f  t he  s lgna l  l nc reases  the  an tenna .  can  assenb ly  shou ld  be

lnsu la ted  an tenna  w l re  a round  the  g r ld  c l i p  o f  tube  Vg  and  no te  any
output .  I f  the s lgnal  lncreases bheck v&cuum tube Vl .

vo l tages at  the tube socket  of  V l .
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0.  Check the RF can assembly.

5-2 -3 .  l l l TER l . l l TTE l t I  0R  110 lSY 0PERAT l0 l

A. check all electrlcal plugs for good contact.

B. Check for Loose or shorted ant€Ere connectlon.

c. check heaatphone cord for open clrcult whlle belnS noved about.

D. uake sure all tubes are pushed all the w&y ln thelr socket6.

E. Check al l  gr lat  ct lps.

.F. Check all tube shlelds.

G. Make certaln that no Eectlon of the ganged tunlng condenser 18 shortlng.

H. Tap all tubes IF fllters and RF can aBsenblles for lnternlttent contactB.

I. Inspect *b trp ell parts on the lower slale of chaasl.s for nechanlcal rlgldlty.

5-3. SERVtCil tG DATA

5-3-  l .  RESt  STAi lCE -  VoLTA0E A l lALYSlS

5-3-  t -  t .  TUEE S0Cr(EI  YOLTAGES
'A1l ueesurements are metle to ground. The AVC 16 turned off and the volu[e control

set to 1ts n&xlDuo clockwlse posltlon. Varl&tlons 1LOfi arc nornal and do not affect
the operatlon of the recllver. The measurenents shown below were usde wtth a 1000-
ohn per volt neter, W;ston Model 697, or equlvalent. Inasnuch a6 lt ls lnprectical
to use the sane neter range for all neasuretsent, the Eeter rangea h&ve arbltrarlly
been deslgnateat for purposes of tabulatlon es folloss!

c 0- 150

D 0-750

the  re fe rence  le t te r  o f  the  range  used

S o c h e t  I e r n i n o l

o n d

C o r r e s f o n d i n g  I u b e  E L e n e r L t s

A  0 - 7 . 5

B 0-15

In the table,  a . I I  vo l tages a, re fo l lowed by

in naking the measurement.

I u b e

1

VI-RF Anp: 0

Vz- l {F Osc:  0

V3-1s t  De t :  0

V4-1st  IF:  0

V5-2nd IFi 0

V6-2nd Det :  0

V7-2nd Audlo: 0

V 8 - C W  O s c :  0

2 t o 7

6 . 2  ( A )

6 . 5  n

6 . 2  r f

6 . 3  t t

6 . 3  n

6 . 2  r r

6 . 3  f f

6 . 1  f f

3

205

L70

2LA

206

187

47

?05
2 . 7

(D)

lf

n

n

n

(c)
n

(B)

4 5

70  (C)  2 .6  (A)

8 5 t f 0

9 8 i l 0

.  7 0  n  2 , 7 5  r l

7 0  t t  2 . 6  t l

0 0

213 (D) o

2.7  (B)  0

6 8

.  2 . 6  ( e )

. 0

.  5 , 5 5  t l

,  2 , 7 6  n

. 2 , 5 n

. 0

.  1 5 . 0  ( c )

,  1 . 9  ( a )

Ttp Jacks; A+ to G: 14 (c),  B+ to G3 220 (D)

5 -3 -  r -2 .  RESIST0R Y0 l -TA0E DR0P l , lEASUREl . lE l lTS

The followlng tabulatlon llsts the everage voltage drop acros6 the verlous re6ls-

tors loceted on the unalerstde of  the cha8sls.  The Lndlcateat vol tege ls the noroal

s
t
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expecteal  drop acroas the part lcular reslstor 1th a battery potent lal  of  14 vol t6,
end wlth the volune control  fu l l  on, AVC off  and CW oscl l lator of f .  Var lat ions of
+LO/" from the tabulated voltages Eay be conslalered nornal.

The systeE of Lnt l lcat lng the neter range used 1n taklng the neasurenents ls the
sane  as  tha t  sdop ted  l n  Sec t l on  5 -3 - f -1 .  He re  as  we l l ,  t he  va r lous  ranges  a re
arbltrarlly destgnateal as follows:

A 0-7.5 C 0- 150

B 0-15 D 0-750

The reference letter of the scale follows each lnatlcated voltage.

S y n b o l  Y o l t a g  e

R1 0

R 2  2 . 2 5

R 3  2 . 6

R4 3 .  85

R 5 0

R 1 7  3 . 5

R 1 8  2 . 3 5

R19 2.  g5

R20 19.

R21 62.

F.22 115.

R23 0

R24 0

R26 L42.

* C . W .  S w i t c h  0 n

I u b e

I

v L 0

v 2 o
v 3 0

v 4 o
v 5 0
v 6 o
v 7 o
v 8 0

S y n b o l ,  T o l , t a g e

R 7 0

R8 68 .  (C)

R9 4L .  (C)

R10 84.  (C)

R l1  5 .  5  (n )

l2e 0
R30 0

R32 2 .7  (B)

R33 1.  15 (A)

R34 I  1 .  (C)

:: !R35 . 15 Neg. (A)

R37 0

R3B 15.  (C)

S o c h e t

4

I  e r m i n a  L  s

S y n b o l ,

R12

R13

R14

R15

R16

R39

R40

R43.  1

R43.  2

R44. 1

R44.2

R45

T o L t a g e

9 5 .

L . 2 5

0

(c)
(A)(a)

(l)

(n)

(a)
(n)
(A)

(c)
(c)
(c)

2 . 4  ( A )

2 . 9  ( A )

0

0

1 2  . 2  ( B )

6 . 1  ( A )

0

1 1 . 5  ( B )

0

5 - 3 -  t - 3 .  P 0 | l { T - T 0 - P 0 t } t T  R E S t S T A T { C E  ! , r E A S U R E i l E l { T S

The followlng ta.ble indtca.tes the average resistance to be expected when Eeasured
fron the ternlna.ls of the various tube sockets to ground wlth the lfeston Moatel 69?
Select lve Set  Serv lcer .  The power cable should be connected between the recelver
and receiver  dynanotor  but  the f i laEent  power swi tch nust  be turned of f .  The AVC
and CVg swltches shouLd be off end the volune control turned to lts naxlEun clockwlse
post  t lon "

2 3

5.  5 (A)  1,  550 (B)

0  5 r 3 o o  ( B )

5 . o (A) 1, 5oo (B)

1. 3 (A) 1, 4oo (B)

3.2 (A)  5r400 (B)

2.O (A) 45, o0o (B)

0 8e0 (B)
4.2  (e)  2001 000 (B)

14, 5OO '(B)

18 ,000  (B)

24,AoO (B)

t4,2OO (B)

14 ,000  (B)

500,  0oo (B)

5oo (B)
80,  ooo (B)

P a g e  1 9
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5oo (B)

0

45,  000 (B)

5oo (B)

5oo (B)

5oo, ooo (B)

1 Mes (B)

0

7

4 . 8  ( A )

3 .  I  ( A )

3 .  I  ( n )

4  . 8  ( A )

1 .  5  ( l )

4 . o  ( A )

2 . O  ( t )

4 ' 2  ( l )

I

500 (B)

0

1,  000 (B)

5oo (B)

5oo (B)

0

7 50 (B)



' : ' c . 1 T .  s w i t c h  o f f .
C . l { ' .  Swi tch 0n .

J 4  T e s t

Jb  Tes t

J O  T e s t

J 7  T e s t

No Conneet i .on
0 0hns

ground 0

audio o L7 (a)

A+ 1. 5 ( l)

B+ 500 (n)
o No Load

(A)  X10  Sca le
(B)  X100 Scale

J ack

J ack

j ack

j ack

CASE, UNTIL TI{E .FOLIO}IINC INSTRUCTIoNS ARE CAREFIILLY nEAD AND TIIE PRoPER PRoCEDURE

THOROUGIII,Y UNDERSTOOD.

5 -  3 -  2 -  t .  G E I I E R A L

Should i t  become necessary to  real lgn the recelver ,  i t  should be permi t tea l  to  warn

up for flfteen lllnutes before eny adJustDents are nade.

The shleldlng eonpartments of the antenna, RF and osclllator stages (Figure 3) are

prov ided n i th  cover  s l ldes whlch protect  the col ls  and t r imner condensers f rom dust .

Loosenlng the two screws ln each cover pJ.ate pernlts sllating the plate along to expose

the condenser shafts for adjustnent.

A signal generator wlth a low-lmpeatance output a.nd a 300-ohn output neter &re nec-

essary to allgn the Type RA- 18 Recelver. A hlgh-inpealance headset nay be placed ln

parsllel wlth the output meter for nonltorlng. The signal generator must be capable

of  del iver ing the fo l . lowlng f requencLes wl th prec ls ion:

5 -  3 -  2 .  T R  I  M M E R  A L  I  G N M E N T

I{ARNING: DO NOT CHANGE THE SETTING OF ANY
SUCH ADJUSTMENT IS DEFINITELY ESTABLISHED.

. 1 5 0  M c s

.315 t r {cs

. 6 8 0  } l c s
1.  500 i l {cs
1 . 6 3 0  I { e s

F I ER AL I GNMENT

TRIINER CAPACITOR UNLESS THE NEED OF
NO ADJUSTNTENT SHOULD BE MADE, IN A}iY

1 . 8 0 0  M c s
3 .700  i l I cs
7 .500  l r { cs

15.  00 l t {cs

5 - 3 -  2 - 2 .  I  F  A M P L  I

Rennove the RF gr ld  e l ip  f rorn the conver ter  tube v3.  connect  &n 0.5 hegohn res is-

tor  f ron the gr id  of  v3 to ground.  connect  the shle ld of  the s ignal  generator  out-

put cable to the tube shield cen a.nd connect the hi.gh potential lead fron the gen-

erator  to  the.  gr ld  of  V3 through a 0;01 Mfd condenser .

A.  Shor t  the gr ld  of  the osc i lLator  V2- to ground.

B. Turn the VoLUME control to maxinun'

c. Turn the IOCAI-REMoTE swltch to IOCAL.

D.  TURN TI IE A.V.C.  swl tch to OFF.

E.  Turn the C.W. srYi tch to 0FF.

.F.  P lug the output  neter  in to tbe recelver  Jack Earked PH0NES.

G. Set  the s ignal  gener&tor  accurate ly  at  1 .630 Mcs rv l th  30f  nodulat ion at  400 CPS.

H. AdJust the trlEner condensers c54, C68, C59r.. C60r' C62, and C63 on lnternedlste fre-

quency transforders .FLl, -FL2 ancl .F!3 for naxlnum output as lndlcateal by the out-
jut rlter, (Flgures P and 5.) Keep the slgnel fro. the generator as low as pos-

sible at all tlmes' vary the signs'l generator freguencjr and set for E&xlnum on

the output  neter .  neaat  the s ignal  generator  f requencyl  and,  l f  i t  is  not  1630
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Kcs, repeat the prevLously descr lbed el lgnnent of  lnternedlate frequency trans-
forners .FL1, .FL2, and.FLS wlth the generator accurately reset et 1690 Kcs.

The lnput a.t resonance should. be approxlnately 50 nlcrovolts for an output of E0
nllllwetts lnto a300-ohn Loaali the total lF band wldth at 1000 tLnes the resonant
j.nput 18 45 Kcs or less,

llhlle the slgna1 generator lsa.t exactly 1.630 Ucs turn off the noclulation and turn
the C.W. swltch to ON. AdJust C71 on the CW osci l lator can (Figure E) for zero beat
1n the phones. The CW osclllator tube w111 then osclllete at the exact IF frequeney
and the zero beat nethod of al1gn1ng the oscl l lator stage can !e enployed..  After
complet lon of  al lgnnent,  the cw oscl l lator should be readJusted to 1.631 Mcs for the
1000 cycl.e per second dlfference freguency.

5 -3 -2 -3 ,  l l F  0sc tLLAToR AL tGI { i lE t {T

l ow  po ten t ia l  l ead  f rom the  s igna l  genera to r  to  the  g round .  pos t  G  o f

h igh  po ten t ia l  l ead  f rom the  s igna l  genera to r  to  a  100  Mnf  condenser
is  connected to the antenna post  A on the receiver ,

Connec t  the
the  reee i . ve r .

Connec t  the
which in turn

A.  Turn the '

B " Turn the

C. Turn !h"
D.  Turn the

E.  Turn the

ANTENNA SWITCH to FA.

A .V .  C .  sw i t ch  to  O.FF.

C . W .  s w l t c h  t o  0 N .

V0LUME control lcrob to maxlmum.

L0CAI-REMOTE switch to L0CAL,

BAND SELECTOR switch of the receiver to BAND 1.,

H .

I .

J "

Turn the

Turn the tultfic t<nou of the receiver so that the MEGAcycr.,Es d.1al reaals .31b ltcs
on the cal lbrated scal .e .

Log the settlng of the linear sca.le and TUNTNG loxob so that it can be reset wlth
p r e c i s l o n .

Turn thd sprlng dust cover to one slde arld adJust the antenna. coepensatlng con-
denser C81 (Flgure 2) for maxinrln capacity.

set  the s lgnar  generator  to  g ive approx lnate ly  5o 'mierovol t  unnod.u lated output
at  exact ly  .  315 t r lcs.

K . AdJust  the  osc i l la to r  t r j -nmer  condenser  C35 on  Band 1  fo r  zero  beat  in the head-
p h o n e s .  i

L .  S e t  t h e  s i g n a l  g e n e r a t o r  t o  e x a c t l y  . 1 b 0  M c s .

U' Turn the TUNING lsrob of the receiver so that the mGACYCLES diel rea.als .150 ucs
on the ca, l lbrated scale,  and log the set t lng.

N'  adJust  the osc l l la tor  padd.er  condenser  c41 for  zero beat .  (use a non-neta l l tc
s c r e w  d r l v e r ,  )

O.  Reset  the s lgnal  generator  to  .315 Mcs.
P.  Retune the receiver  to 3 1 5  M c s  b y  m e a n s  o f  t h e  l o g g e d  s e t t i n g .

e.  ReadJust  t r l rnmer condenser  C35 for  zero beat .

These adJustroents at  the ends of  the band must  be repested unt l l  the last  adJust-
nent when checked does not ha,ve to be altered..

The above l rocedure has been descr ibed.  for  a l lgn ing the osc l l la tor  on Band 1.  The
sane procedure rnay be used on the other bends. The followlng tables llsts the trln-
&er  and padder cond.enser  numbers to be used.  wi th  the var lous banals  at  the end f re-
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ouenc ies .  (See  F igures  3  and  5 . )

I r I G n  F R E g .  E I r D  0 F  B A X D I 0 y  F R E 8 .  E n D  0 F  B A t D

B  o n d
rlto .

1

2
fl

d

4

o

6

F r e q "
i lcs

. 3 1 5

. 6 9 0

1.  500

3 . 7 0 0

7 . 5 0 0

1 5 . 0 0 0

F r e  q .  i / c s

.  315

.  690

1 . 5 0 0

3 . 7 0 0

7 .  5 0 0

15.  000

l r i m m e r
C o n d .  I I o .

c35

c36

c37

c38

c39

c40

N r e q ,
l/c s

. 150

. 3 1 5

. 6 9 0

1 . 9 0 0

3 . 7 0 0

7 .  5 0 0

I  r  i m m e r
C o n d .  f o .

c4L

c42

c43

c44

c46

c46

remain ing bands,  us-
i n  t h e  t a b l e  b e l o l :

R F
I  r  i m m e r

c29

c30

c 3 1

c32

c 3 3

c34

5-3.2- | l .  AI ITEI{ I IA Al IE RF STAGE ALIGI I I . tE l {T

Connect  the s lgnal  generator  to  the recelver  as ln  Sect ion 5-2-1and adjust  the re-
ceiver  contro ls  as for  a l . ignnent  of  the HF oscl l la tor ,  except  th 'a t  the C.W. s iy i tch
should be turned to OFF.

A, AdJust the slgnal generator to 3O/" noduLatlon at 400 CpS.

B.  Set  the s lgnal  generator  at  exact ly  .315 Mcs.

C. Turn BAND SELECToR switch to BAND 1.

D.  Tune the receiver  to  .315 Mcs.

E.  AdJust  s ignal  vo l tage to obta ln a receiver  output  of  approx lnate ly  50ni l l lwat ts .

F. AdJust RF trlmmer condenser C29 for maximuu lndlcatlon of output neter"

G. Adjust antenne trinner condenser C16 for oaxlnun lndication of output neter.

H.  Decrease the s lgnal  generator  output  vo l tage as t r imners are adJusted to keep
output  of  receiver  at  50 mi l l lwat ts  or  less.

I .  .F inal  adJustnents should be nade us ing a s lgnat  generator  output  of  f lve Elcro-
v o l t s .  T h e  r e c e i v e r  s e n s i t i v l t y  c o n t r o l  s h o u l d  b e  d e c r e a s e d  a s  n e c e s s a r y  t o
keep the recelver  output  at  approx lnate ly  50 Ei l l iwat ts .

The above procedure deser lbes the adJustEents necessary to  a l ign the antenna and.
RF stages on BAND 1.

Repeat  the  above procedure  a t  the  h igh  f requeney ends  o f  the
i n g  t h e  f r e q u e n c j . e s  a n d  a d j u s t i n g  t h e  t r i m m e r  c o n d e n s e r s  l i s t e d
( S e e  F i g u r e  3 ) .

Band i lo

1

2

3

4

o

6

A n t e n n a
I r i m n e r

c19

,  cL7

c18

c19

c20

c2t
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6 .

6 - 1 .

Synbol,

C1. 1 Antenna hning

C!.2 RF Tuning

C1.3 Osc. Tuaing

C2.! V4 GriA Return B;rpass

C2.2 VB P1ate BYPass

C2.3 VL Screen BJrpass

CB.1 Vl Cathod.e Bypass

C3.2 VB Screen BSrPass

C3.3 VB Cathod,e BY;rass

C4.! VB Gria Return BSrpass

C4,2 VP Screen B;rpass

C4,3 VP Plate BSrpass

C5.1 V4 Cathod.e BSrpass

C5. g V4 Screen B;pass

C5.3 VB Screen Bypass

C6.1 Y4 PLate Bypass

e6.2 V5 Cathode By;rass

C5.8 V5 Screen B;4pass

A V1 Grid. Return BSpass

C9.1 V1 Plate BSrpass

C 9 , 2  B + S u p p l y B y p a s s

C9.3 Screen Supply BSrpass

e10.1 V8 Plate B;4gass

C1O.2 AfC FiLter

C10.3 Vb Plate Blpass

eljt W Cath,ode Bypass

e1P Antenaa Coupling Band.

C18 Aatenna Coupliag Band

C14 Anteuna Couplin$ Band

C15 Antenna Coupliag BanC 4

C16 Aatenna Trinrner Baad 1

C17 Antenaa Trirnner Band

C18 Antenna Trirnrner Band

erc Antenna Trirnmer Band

Cm An tenne .  T r immFF EcnA

f l? 5h Pau'd^';J(
M A T E R I A L  L I S T S

l-1?,9? /
r - l e 9  I J

TYPE RA- lB RECE lV lilG EQU lPMEllr

Func!ion Descrd f t ion  Mf r t  s
Iy fe  Xo.

CAPAC ITORS

1st Sec. 848 l'fuf Max.

3 Gang hd See. 241 Mnf Man. .

8rd Sec. ,A1 l"lnf Malc.

8 x .1 Mfd 4OOV DCW Oil-PaPer APf,F-�z

8 x .1 Mf A 4o0V DCW Oil-paPer A?f�.Fz

Same as CB

Sa.me as c2

Sarne as Ca

.1 Mf d. 4oOV DCt{ Oil-paper A?o4-t

Sane as Cg

Sarne as CB

1. O Mf d 1@V DC'l{,

10 Mnf +tO*, SOOV

Same as C12

5 Mnf +10t, SOOV

Sane as Cl[2

50 Mnf Var. Spec.

PIated

Same as C16

Same as C16

76 Mnf Var. Spec.

PLated

Same as C19

Paper

DCW Mica

DCll Mica

Invar. Silver

vc 1541

14,68 with
Case

1468 with
Case

APC

I{fr.

I

*tre? 4

a

n4%2 4

Bendir
Xrmber

8815189

Air)e-z \-?

A205-2 l-1'

Atu4-1 t1;

84991 r-11

cs6ers-roc

c5631S-O5C

urrru-ru

87175-16

2

3

2

I

4

a

Invar.Silver APC

aAntenaa Trinmer Band 5

23



I

i r

S y b o L

UEI

-'<k

urd

c24

c25

c26

CN

CN

c29

c3c

c31

c32

cE4

C85

c36

cg7

c38

c39

c40

u = 1

c42

c48

cu
c45

c46

c47

CB

c49

ntr

nE1

t-s,o

c54

c58

Funct ion

Antenna Triruner Band 6

RF Prirnary Shunting
Band 1

RF Prirnary Shuntingi
Band ?.
RF Prinary Shuating
Band 3
RF Coupling Bar,d. 4

RX. Coupling Band 5

RF Coupling Band 6

Antenna Couplingi Band.

RF Trimmer Band l-

RF T'rimmer Band. 2

RF Trirnmer Band I

RF Trimmer Band 4

RF Trinrmer Band. 5

RF Trimrner Baad 6

Osc. Trinmer Baad. 1

Osc Trirnrner Bard 2

Osc. Trirnrner Band. I

Osc. Trimner Baad 4

Osc. Trimrner Band 5

Osc. Trirnmer Band. 6

Osc. Padder Band l-

Osc. Pad.der Band 2

Osc. Pad.d.er Band. 3

Osc. Pad.d.er Band 4

Osc. Pad.der Band 5

Osc. Pad.d.er Band 6

Osc. Pad.d.er Band I

Ose. Paddei Baad 4

Osc. Padder Band 5

Osc. Padder Band 6

VP Grid Couplingi

Osc. Couplingi

l-st

l-st

Plate Trimrner

Grid Trirnrner

Descr i f t ion

CAPAC IT0RS (Cont' .0)
1OO Mnf Var. Spec. . Invar.
Silver Plated
5OO Mnf l1ot, SOOV DC$t, Mica

70 l'{nf + 6t SOOV DCtl Mica

t1ot, SOOV DCi{ Mica

em
c14

cr-4
cra

Var. fnvar. Silver

c29

c29

c16

c16

c16

c19

c16

er.6

c29

c29

c29

c t9

cza
c19

c1_9

c21,

c21

+2 I/4fi, 5OOV DClti Mica

mO l4rnf LZ VzfirsOOV DCI'I Mica

58O Mmf +2 !/zfir5OOV DCl{ Mica

1110 Mnfl2 U4fir5OOV DC'l{ Mica

100 l,trLf +LO{�, SOOV DCW lIlca

25 },frlf +tofi) 5@V DC}I Mice

11f150 Mmf 'DuaI Var.

15 lftllf

Same as

Same as

Same as

Same as

25 l4rof

Plated

Same as

Sane as

Same as

Same as

Sane as

Sa.me as

Sarne as

Sarne as

Same as

Sarne as

Same as

Same as

Same as

Same as

Same as

Same as

Same as

110 Mnf

Mfr 's
Iyfe l lo.

APC

1468 t{ith
Case

1468 w:ith

Case
1468 $/ith
Case

:

APC

Mf r.

6

w%2 4

x"I%z 4

xMsz 4

n4262

X"l,%2

n"I%2

n4%2

n4rc2 4

vu%z 4

B7t75-17

c5631il501
tlaq b,J

c5631G?oo I
t11A4,1,/- f

C5631S-1ffi t
nrqr'

urrr*r,
/ -  n  ^  I

f - r  11 1J
t . i  

-  t

:

Br_55S-37?
n1f+ J

B'us4rff
8155S-38P

fi1 ,'lJ
B155GPP

n1q /
c5631F-101

n1w /
c5681r250

f l1b1r

4

IF

IF

'!M? 

with

Case
7467 with
Case
]-.46.7 with
Case
7467 with

Case
14,68 with

Case
1468 with

Case

APC 2556

- !oge-\!-

1 , '

Bendix
Ilunber

87066 /
t11Ua/



Funct ion

tud IF Plate Triruner

Ald IF Grid Triramer

C'l'l Osc. Coupling

8rd IF Plate Triruner

8rd IF Grid Trinrner

Qrd IF Coupliag

V6 Diod.e Load Bypass

Grid. Bypass

Plate B;pass

c61

+1O6.SOOV DCW Mica

c!65

!10t, 50OV DCW Mica

+ir?fi, SOOV DCW Mica

c69

c19

!36 Mica
+lOfi Mice
c65
Var. Brass PLates

c65

c69

I I {DICATOR LAMP

Bayonet Base

I NDUCTORS

Descr i f t ion

CAPACIT0RS (Cont 'd)

Sane as C54

1.5 Mmf +W* Mica

Sarne as C54

Mfr '  s .
Iyfe l lo.

a

P1rcK10

,*, w:ith
Case

1468 with

Case
146.7 with
Case

I{fr.

n4%2 4

n4ffi2 4

fr4%2 4

10

1

1

t

1

1

1

1

1

1

1

1

1

L

L

1

Bendix
Ilumber

8700&mM
t 1 1 b (

c56315-151
111t'

c56815-25i

c5631?-10:
nlbt

,rurro-ro,
8700$7F

A10620-1

A13244

AB1t864

A811865

A811866

18,6772

A86773

4},6774

A86776

T867W

A86778

AB67?9

486780

486781

A86783-1

A86783-2

AB67g-L3

ABI_1676

486784

c59

c60

c61

62

c68

c64

c65

67

c68

v6

v6

C69 W Grid. Coupling
I1

970 O,l Osc. Cathode Retr.rrn
BSrpass

e77 Cl.I Osc. Tuning

AZ CW Osc. Fixed Tuning

e73 Cl{ Osc. Grid

C80 Trailing Wire Antenna
C81 Antenna Series Trirnner

C82 Antenna Series Coupling

C88 Shunt, Sec. T1

DL1 DiaL iright

LL Antenna Band L

LZ Antenna Band 2

tB Aatenna Band, 3

L4 Antenna Band 4

L5 Antenna Band. 6,

IJO Antenna Band. 6

L7 RF Band 1

LB RF Band. 2

Lg RF Baad B

I,10 RF Band. 4

Ir11 RF' Band E

L18 RX' Band 6

I,1s Hetero{yae Ose. Band. 1

Ir14 Heterodyae Osc. Band 2

Ir15 Heterod.yrne Osc. Baad B

L16 Hetero{yne Osc. Band 4

L17 Heterod.yne Osc. Band E

Same as

150 l"ftnf

Sane as

2S Mmf

.01  Mfd

Sarne as

Same as

5O0 Mmf
1OO Mnf
Same as
1OO I'&nf

Sane as

Sane as

1&16 V

2R ( r e d  c a s e )

APC

T-8 r /4

3
6

9i

1

1
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SynboL Funct ion

Ll-8 Heterod.y:re Osc. Band 6

L19 IF Filter *STr1 Primary

L?2 IF Filter #6T,L Secondary

ir23 fF Transforrner ilflTJe Pri.

L?A fF Transformer *STrP Sec.

i-,25 fF Transformer $aFtr8 Pri.

IJ26 IF Transformer #IITJB Sec.

Ln ChI Osc.

' r -

PL1 X'or Remote Co*tro1

PL8 Power Cable, 
flaamotor

C,JF1 For Remote Control

CCFS Power Cable, D;mamotor

Jl- lrocal Telephqne Jack

J4 Test Jack - Ground

J5 Test Jack - Aud,ip

J6 Test Jack - A+

17 Test Jack - B+

Descr ip t ion

I  NDUCT0RS (Cont 'd)

Same as 1,19-22

Sane as Ll-f22

PLUGS

8 Contact Plug Board

6 Oontact PIug Board

I Prong, 9O"Fena1e.655 w'ire hole

6 ProngirgOoFernale .55O wire hole

RECEPTACLES

Single Circuit

Tip Jadr

Same as J4

Same as J4

Same as J4

RES I  STORS

SOTOOO ohms, t /4Wr+!96, Ceramic

5OO ohrns, 7/4Wr!1O9l, Ceranic

5,OOO ohmS, t/4WrlLofi, Ceramic

IrOOO ohms rT/4Wr+1O4�, Cerarnic

Sarne as R1

Same as R1

Same as R1

25, POO ohms, 7/ 4Wr+1gf , Ceramic

Same as R8

Same as R1

Sarne as R4

Sarne as Ra

Same as R4

Same as R1

Sarne as R2

Same as RB

Same as R4

Same as Ra

Idfr, s.
Iyfe l lo.

. t1r Itt .z

TC-60

4194

Bendix
Ilunber

486785

A?818

AnS?€-t

AA29il1

AAS9-r.

AA12468-1

AA1rA45-1

AS98

A4509

A18151-503

A18151-501

Ar.8151-502

A18r.51-102'

A18151-253

Mfr.

1

1

1

1

1

1

L

16

I

xl-

R2

|(5

R4

R5

R7

R8

F,9

Rl_0

R1i.

R12

tIJ-O

Rl_4

R15

R16

R17

Rl.8

V1 Grid Decouplingi

V1 Cathod.e Init ial Bias

V1 Screen Decoupling

V1 P1ate Decoupling

VB Grid Decoupling

VZ Grid ]reair

VB Grid Return

V2 Screen Decoupling

VZ Plate Decoupling

V2 Screen Decoupling

VB Cathode Init ial Bias

VB Screen Decoupling

V3 Plate Decoupliug

V4 tuid Decoupling

V4 Cathode fait ial Bias

V4 Screen Decoupling

V4 PLate Decoupllng

V5 Cathode fnitiaL Bias

t 11  1o  t

t 1 1 1 1  /

|  1111" /
i , 1 1 1  +  r

t 1 1 1 {

6

6

6

6
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Synbol Funct ion Descr i f t ion

RESISTORS (Cont 'd)

R19 VE Screen Decoupling Same as RB

RgO V5 Plate Deccuplins Sane as R4

R2]-
VlrV4rVE Screen Voltage 2OrO@ ohms, 2W !4, Ceramie
Divider

R22

RZA V6 Diode Lroad 7@rOOO obns, L/4W, !Lq, Ceranic

FeA V6 Diode Load EOOTO@ obins, L/4W, !lq, Ceranic

R26 V6 Plate Lroad Sane as R1

R29 V6 Diode Filter 1 Megob:ra t/AW, !Lq, Ceramic

RSO AVC @erload Lirnitibg Same as R1

RSg V8 Plate Bleeder 1@rOO0 ohns, 7/4W, !1C/,., Ceranj.c

R88 VB Plate Bleeder SOO,O@ ohrns, t/4W, !LC4-, Ceramic

R84 V8 Plate Bleed.er Same as R33

R85 VB Grid Lreak Sarne as R82

R37 W Grid Return Same as R29

R38 V7 Cathod.e Bias 75O ohms , t/zW, !lq, Ceramic

R89 IO'OOO ohrns, naxinun Curve E t)
DuaL Volune Sensitivity 

t
. Control \

R40 2rOOO ohms, maxinum Curve B r

R48'1 
Filanent c'rrent compen- 

126 obrns ' t*? A1g b/

sating \
R4B.z (l-raa ohns , lafi S J/tl9.1
R44.1 12O ohrns, +5f ? - n 0J
R44.2 

Diar Iright Dropping 
)\,{r1zo ohrns, "t ) 11186'

R4E A,udio ; 

- -55--e 
?'"6I1""f";

R47 Static Drain Sane as R83

Antenna Prirnary Selector

Antenna Grid Selector

RF Prinary Selector

RF Grid Selector

Osc. TuninE Condenser

Ose. Coil Selector

Osc. Cathode

Lrocal AVC On-Off

Local-remote

Local CW Ox-Off

sil | TcHES
6 P o s i t i o n - 1 P o I e

Same as 51

Sane as S1

Sane as 51

Same as 51

Sane as S1

Sarne as 51

DPDT 7/8" Shank

4 FDT

SFDT, 7/8n Shank

Mfr t  s ,
f  yh, I Io.

:

O /
.  t 1 1 1 6  /

.  t 1 l l T  t

.  t 1 1 8 o  /

" tl lg rr

: 
,r 1lvt

. n1g\/

t1'18q /

MW-2

r{fr. trni:r

rl A4516-1 t1

418151 -7@

A18151-304

a

418151-105

418151-r-O4

418151-504

418150-751

A273tL

881519G-8

eBr_5r-90-1

A26020

6

6

a

6

6

6

6

Mlf:2

RN

a

a

a

8100J

a

a

a

a

. a _

14

I

L4

6

6

s1

s2

s8

S4

S5

S6

s7

s8

S9

s10

orrnr-].
44506

48141-1
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SynboL Funct ion

SL1 Local Power On-Off

l{15 Antenna Selector

T1 Aud.io Output

R39 lrocal, d.ual volume

R4O Sensitivity control

R45 Audio load.

V1 RF Anplifier Super*Control Pentod.e

VA Heterod.yne Oscillator Sane as V1

Vl Converter Pentagfrid Mixer

T4 1st IF Amplif ier Same as V1

V5 Ald IF Amplifier Same as Vl

V6 3rd Detector Duplex-Diode Triod.e

In Aud.ic Output power funplifier pentod,e

VB CtI Oscillator Same as V1

6-2 .  TYPE RA-  I  I  RECE IVER
The RA-II Receiver uses the sarne Darts as an RA-18 exceot for

CAPAC I TOR

C83 Shunt, Sec. T1 .OO1 Mfd. +1O* SOOV DCW Mica

RESI STORS

Heterod.Sme Osc Pad.d.er
Band 4

Iieterod.lme Osc Pad.d.er
Band 5

Heterod.Sme Osc Padd.er
Baod 6

Capacitors C25, C26,

Antenna Band 4

Anierlrla Band. 5

Descr i f t i on

St { ITCHES (Con t 'd )

Sarne as S1O

Two PoIe Three Position

TRANSFORMER

260 ohms, rnped.anee l11q+J

vAcuut't TUBEs

Rear, 1O,OOO ohrns, Curve E

Front , 25 r@O ohms, Cr.rrve B

4OOO ohns, 7/4N +1A% Ceramic

TRANSFORMER

Bboo ohms, rmped.anee lEt{Lt'

42O Mnf +2 7/2%, 5OOV DCW Mica

81O lfinf +2 1/2fi, SOOV DCl{ Miea

!4n }{lnf +2 !/zfi, SOOV DCW Mica

Ctl and. C28 not used..

I  NDUCTORS

Mfr '  s .
Iyf e I Io.

q(7c

6T17G

6R7G

6K6G

the followingi:

] .46.7

Mfr.

I

1L

t2

t2

t2

12

11

Bendix
Ilwnber

A3528

aE15m6-1

c56312-102

An82

A18151-4.o2

A97010

c56315-050

815530-4??

8L5530-48P

Bl-55S-49P

T1

6-3.
The

c15

', Jc$
\,

I

!('c+e

J
bl1cso

Aud.io Output Transformer

TYPE RA-IJ RECEIVER
RA-1J Receiver uses the sane parts as an RA-18 except for the

Antenaa Coupliag Band 4

CAPAC I  TORS

5 Mnf +\Ofit 5O0V DC'hr Mica

Dual Type C,P 7

Speeial

following:

1468 with
fr[262 case

!67 with
nq%Z case

.7467 with
n4%2 case

7&7 with
nqffiz case

I,�4

;5
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SYbol' lunction

116 Antenna Band, 6

L10 RF Band 4

IrL]. RF Band. 5

Irl2 RF Band 6

LtO lleterod.yne Osc Band 4

L1�7 Heterofime Osc Baad 5

L18 Heterod.Sme Osc Band 6

Rp V1 Cathode Initial Bias

RB V2 Screen Decoupling

Rg VP Plate Deeouplin(

R11 V3 Cathod.e fnitial Bias

VZ Heterod.Sme Oscillator

6- { .  TYPE MR- IB REMOTE

DL2 Dial Lanp

PLZ Rernote Control Cable

CCFA Rernote Control Cable

J2 Telephone Jack

J3 Telepb.one Jack

Dual Vo1urne, Seusitivity
Control

Audio l,oad.

s1a AVC on-off
sls c,hl on_off
S14 Power On-Off

6.5.  TYPE MR- I  I
The Mr-lI Rernote

Descrif t ion

IIIDUCTORS (Cont'd)

RES I STORS

Sane as R4 in RA-18

Sa,nre as R2 in RA-18

YACUUI.I TUBE
Triple - Grid Pentod.e

CONTROL UI{ IT
I}ID ICATOR LAMP

Same as DIrl

PLUGS

Sarne as PLrl

8 Prongf, Straight, Fema1e
.655 Wire Hole

RECEPTACLES

Sane as J1

Sarne as J1

RESI  STORS

Sane as R89-R4O

Same as R45

st{tTcHEs
Sane as SB

Same as S1O

Same as S1O

I{ f r l  s .
Iyh" Xo. Mfr.

1

1

1

1

1

1

1

6

6

a .

72

following:

Bendix
Xunber

813690

818694

818695

818696

818700

813701

8.19702

418151-m1

418151-203

!J.1,2443

R41
R42

R46

REMOTE COIITROL U}I IT
control unit uses the same parts as an MF1B exeept for the

RESI STORS
R41
R+a

Rao

D.raI Vo1une, Sensitivity
Control Sarne as RB9-R4O in RA-U

Audio Lroad sane as R4s in RA_II
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Synbo l  Func t ion  Descr iP t ion

6-6 .  TYPE MR-JJ  REMOTE CONTROL U} I  IT

The MR-1J Rernote Control Unit:uses'th€ same eleetrical

6-7.  TYPE MP:58 POh|ER SUPPLY
CAPAC ITORS

C74. LrV Filter

C?5 iIV Filter

C76 IIV Filter

C77 LrV Noise Filter

C78 l,V Noise Filter

e?9 D;,namc+,or Brush Input

CCF4 Power Supply Cable

CCFT Battery Supply Cable

DYN Power Supply

. LV Positive Brush

, !V Negative Brusb

. I{V Positive Brush

. HV Negative Brush

F1 D5mamotor Input

H1 D;manotor Control

I'28 RF Input Choke

Wg IIV Filter Choke

I ' { f r t ' s .
Iyfe rYo.

parts as the MR-IB.

Mf r. tfrmii

vc-368 I 445823 x .8 Mfd 5@V Dff, PaPer t.1-'lbl

Same as C69

Same as C69

Same as C69

PLUGS

6 Prong, Straight, Female

2 Prongf, Stre,i$ht

DYNAMOTORS

L.4\, 3A Input; 230V, .1A outPut

FUSE

1oA,ebv

RELAY

2 Pole 8-16V DC, NorrnallY

I  NDUCTORS

PS150

a

a

3AG-1081

open fiqot'tzu

18

18

18

18

t7

J.U

1

I

AA11846

!.!.t?A€rl-t

4810309

815512

815518

81,5514

815515

8853ffi

w8%-L

A3655

413111-l_

L

L

AA806-1

AAE10-1

the fol lowirgi

L8 0E1O3C9-1

t7 83582 -21

15 B4.894-l

1

1

6l(9/rc

n1o(o {
O t "o"r"" .O8OA, 160 ohms DC 

l11q 16236A
Resistanee

RECEPTACLES

PW Receiver Power Supply Same as PL3

PL5 Direetion Finder Supply 5 Contaet Plug Board'

PI.6 Interphone Power Supply Sarne as PL5

PW Battery Supply ? Prong PIug Board'

6-8. TYPE MP-5A2$ POt'tER SUPPLY
The Type p1p-g[24 Power Supply uses the same parts as an MP-58

DYNAMOTOR

DYN Power Supply 28V, L55A Input; 23OV, .14 output

FUSE

F'1 D;manotor OutPut L/aA, 5OC'V

RELAY

L6-30V DC, NorrnallY OPen

except for

PS150

8AG-1044

t2c4D;manotor ControL
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ADDRESSES OF';...7'

t ,

ADDRESSES OF MANU FACTURERS

Bendix Radio CorP.,
gn E', Fort Avenue,

Baltimore, Mary1and,.

Radio Cond.enser Co',

Camden, N. J.

Cornell-Drtbilier Electric Cor1l.,

1006 Ha,milton BIvd..,

South Plainfie1d, N. J.

Aerovox CorP..,

New Bedford., Mags,

Harunarlund Mfg. Co., fnc.,

424 West 38rd Street,

New York, N. Y.
q

Erie Resistor Co.,
6M W, 12th Street,
Er ie,  Pa.

International Resistor Cor?.,
4O1 N. Broad, Street,
Pbiladelphia, Pa.

Yaxley Mfg. Co.,
Div.  of  P.  R. Mal lory Co.,  Inc. ,
&29 E. l{ashington Street,
Indianapolis, fndia,:ra.

ChieaSo Traa,sform€r Co., '-

3501 Addison Street, b
Chicag[o, f l l inois.

10.

11.

General Electric Co.,
Nela Park,
Cleveland, Ohio.

Raybheon Mfg. Co.,
19O Willow Street,
Walthan, Mass.

R. C. A. Rad.iotron Div. ,
R . C . A .  M f g .  C o . ,  f n c . ,
4O1 Bergen Street,

Harrison, N. J.

A. J. U1mer,
90 West Broadway,
New York, N. Y.

Hart & Hegenan Division,

AmorrHart & Hegienan Eleetric

3201 Arch Street,
Phi ladelphia,  Pa.

Lreach Relay Co.,
5915 Avalon BIvd..,

Lros Angeles, Calif.

telephonies Corp.,

35O W. 35th Street,
New York, N. Y.

Ir i t te l fuse, fnc. ,
47A7 Ravenswood Avenue,

Chicaglo,  f l l inois.

Pioneer Gen-FMotor Corp.,
466 W. Superior Street,
Chicago, f l l inois.

2.

g.
t2.

' 4 ,

F

6 .

13.

1 4 .
C o . ,

8 .

15.

16.

!7.

18.

7,

0.
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