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lation, A defedwa pmduc’t w'll I:m repinced ur rEpmre&
at ARC duscretmn] when reiurne-:l to ARC, tmn:purmhon
prepaid, I:-_.r an ARC authorized dealer or service agency.
A statement establishing the date of installotion must alse
accompany the defective unit. - 2

Aircraft Radio Corporation will reimburse an ARC uui'hor--
ized dealer or service agency for labor charges and parts
replacement incurred in the repair of defective prﬁducls
for o period of ninety days from date of original installa-
tion. Request for payment or credit] must be made by an
autharized ARC dealer or service agency on an ARC sup-
plied form, number 18BBA (Warranty Service Report and
invoice). Such charges shall be billed at the authorized
dealer or service ogency normal shop labor rates,

This warranty shall not apply to any ARC product which,
in the judgment of ARC, has been repaired or altered in
any way so as adversely to affect its performance or reli-
ability or has been subject to misuse, negligence or acci-
dent, This warranty is in liev of all other guarantees or
warranties expressed or implied. The obligofion and re-
spansibility of ARC for or with respect to defective equip-
rmient shall be limited o that expressly provided herein and
ARC shall net be liable for consequential ar other damaoge
ar expehse whotsoever therefor ar by reason thereof,

ARC reserves the right ta moke chonges in design or
cdditions to ar improvements in its equipment without obli-
gotion to make such changes or to install such additions
or improvements in equipment theretafore manufactured.

ARC will moke available repair companents when re-
quested by the outhorized ARC dealer, using Form 18884
far these requisitions,

+ informalion in this instruction book dees net profess fo include ofl the details of design, production, or variafion: of the equipmen!, or 1o

er oll the peusible contingencies which maoy orise during operatian,

installation,

ar

mainterance,

srmation be desired, contoct the Technical Services Depariment of Aircraft Rodio Corporclion,

Shovld specicl problems acise of further
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Figure 1—1. ARC Type 21A Avfomatic Direction Finder, Major Units



b

by

3 T

T

rect on Finder is a
et which antomati-
‘bearing indication of the direc-
sit being received. It can
be used for position plotting, homing, aural reception of
amplitude-modulated signals, and aural identification of
keyed CW stations. The Type 21A operates in the fre-
quency range of 190 to 1750 kilocycles, divided into

a

_SECTION |

GENERAL INFORMATION

three bands as follows: 190 to 400
and 840 to 1750 ke, e
1-2. UNITS AND ACCESSORIES SUPPLIED.
Figure 1—1 shows the major units of the Type 21A.
Table 1-1 lists the quantity and type of units and acces-
sories required for either a single or a dual Type 21A
installation. Table 1-1 also includes the overall dimen-
sions and weights of these units and accessories, where
applicable.

TABLE 1-1. UNITS AND ACCESSORIES

Quantity per A 1 Owerall Dimensions
Installation o e ARC ARC {in.) Weigh!
W MName ‘ Type No. Part Na. Height Width l Depth {16}
UNITS
. ! | i )
1 2 Receiver! |  R-30A | 20480 4% 4t 1w L 675
1 s Loop I § | 18000 4 o 6% | 4.3
| 2 Control Unit' | C-59A | 20500 3% s | 3w | 17
1 - Indicator i IN-12 | 17990 3% Iy 3a | 13
- 1 Indicator | IN-132 | 17730 34 34 s% | 1.8
- l Indicator IOIN-13A® | 21950 3% 3% % | 1.8
I 2 Power Unit* [ P-14A i 20490 1 4 33 Tiyz 50
! > | Mounting M-265 | 18010 | 1Es | 4% | 9% 0.5
i 2 | Mounting M-26A° | 21660 | 1'he | St 1. Sk 0.6
1 2 Mounting . M-28° P 18350 | 1M ‘ ELE LTI Thin na
1 2 Mounting | M-28AF [0 21650 [ 1% 4% | THa 0.6
ACCESSORIES
1 2 Loop Housing Kit* s 19050 | 2 i 634 1% 03
i 2 Antenna Cable Assy —_ 17954 -— — - 03
1 2 Antenna Cable Assy — . 18637 — | —_ — 1.2
1 2 | Loop Cable Assy — ’ 17985 - - | = 0.4
1 2 | Insulator Assy” — 19077 = —_ e (413
1 2 i_ Sense Antenna Kit’ — 19210 - —_— — i
- 1 Connector —_ 162100 _— = — Lu7
- 1 Connector - 16743¢ — — — 0,12
2 4 Connector — i6115 — —_— — E
1 - Connector — 14491 e — EE 0.ud
1 2 Connector - . 16742 — — - 12
1 2 Connector — ! 19062 R — (.06
1 1 Instruction Book s | — — _— — o

1 The B304, C.58A, and P-ldA are aupplied in either 5 ldaol or Z8-volt model.

*The IN-13A, M-26A, and M-2BA may be supplied instead of the IN-13, M-26, and M-28, reapectively
1 The dimenslons and weight glven are for Housing ARC-17763, which is part of the kit
+ Antenpa Cabie Assembly ARC-1T9H4, which is 7 feer long. and Amenna Cahle Assembly ARC-1863T, which is 14 fect long, are alternative compofnis.

Fefer to paragraph 1-3 for further details.

i Sense Antenna mit ARC-19210 and Insulator Assembly ARCI%TT are optional, Sense Antennz Kit ARC-1%210 includes Insulator Asscmbly ARC-1%077,
but if & sense antenna other than ARC-T9210 is instalied, Insulator Assembly ARC-19077 is required for proper installation.
© ARC-16210 i used with IM-13 Indicator and ARC-16743 35 used with 1N-13A Indicoter.

1




atenna lead-in, unless Insulator Assembly ARC-19077

included as part of the supphed equipment, The feed-
wrough insulator shﬁu[d be watnmght lightweight, and
ave a low capacitance. = . -

4. A suitable length of Mechamcal Linkage ARC-
61358 for remote-control tuning of the R-30A Receiver
y the C-59A Control Unit, _

5. A headset, or other means of aural reception.

6. A connection from pin J of the C-59A connector
v the aircraft's panel-lamp rheostat, or equivalent, to
yntrol the brilliance of the panel lamps in the C-59A.

=4, SPECIFICATIONS.

“mary Power Requirements. The Type 21A requires
< amperes at 27.5 volts dc or 5.6 amperes at 13.75
slts de, depending on the voltage rating of the equip-
ent. (All required high-voltage a-c and d— voltages are
pplied by the dynamotor-alternator of the P-14A: the
put power requirements of the P-14A are included in
e overall requirements stated. )

-30A Receiver.

"EQUENCY RANGE: 190 to 1750 ke

NING BANDS: 190 to 400 ke; 400 10 240 ke: 840 to
S0 ke

WD SWITCHING: Electrical

inG: Remote-controlled by C-594 Control Unit
il interconnecting Mechanical Linkage ARC-16158
ot supplied)

NSITIVITY?

“hrenma MCW: 410 10 pv in series with 50-puf ca-
pacitance through standard input
cable of 100 puf for 2 6-db 84 N/N
oulput ratio,

Canperss: 10 to 25 pv/meter for & maximum of
2 degrees error and =2 degrees jitter

Logp CW: 20 to 100 wv/meter for a 10-db
S+N/N ratio (loop antenna rotated
to obtain maximum pickup)

Loop MCW: 50 to 200 pv/meter for a 6-db

S+N/N ratio (loop antenna rotated
to obtain maximum pickup)

on frequencg, from’ 190 to-

CENT AT 1000 crs).aﬁt 6 db, 1.6 to 2 B ke [dupendmg
750 ke); at. 60 db, 4.2 to
8.5 ke (dependmg on ﬁﬁquenc:}r from 190 to I‘?SU ke)

A-F POWER DUTPUT. 300 mw mm Bﬂﬂ uhms

INTERMEDIATE FREQUENCY‘ 142, 5 kc

P-14A Power Unit.

DYNAMOTOR-ALTERNATOR INPUT: 26.5 volts de, 2.2
amperes; or 13 volts de, 4.4 amperes (input voltage re-
quired depends on voltage rating of equipment)

DYNAMOTOR-ALTERNATOR OUTPUTS: 125 volts dc, 100
milliamperes; and 13 volts ac, 800 milliamperes,
100(=3) cps

1=5. DESCRIPTION OF UNITS.

Receiver. The ARC Type R-30A Receiver is a super-
heterodyne receiver covering the frequency range of 190
to 1730 kilocycles in three bands, The desired band is
selected through remote control of a band-switching
motor operated by a switch located in the ARC Type
C-59A Control Unit. The receiver is tuned remotely
by the control unit through Mechanical ~Linkage
ARC-168158,

For auvtomatic direction finding, the R-30A uses both
the sense and loop antennas. For other functions. the
R-30A uses'either antenna alone. Identification of keved
CW stations is accomplished by use of a beat f reguency
oscillator (BFO) which is included in the R-304. The
BFO is a hermetically sealed, transistorized subassem-
bly. using an N-P-N silicon transistor.

Subminiature “premium” type tubes and wired-in, re-
placeable subassemblies are used in the R-30A. The
i-f/a-f section is constructed on a hinged chassis. The
tuning capacitor is a five-section ganged variable capaci-
tor constructed so that its capacitance decreases with
& temperature rise. This tuning capacitor, operating with
fixed compensating capacitors, assures stable operiiion
over a wide frequency range. There is a negligible change
in sensitivity and selectivity over the temperature ringe
of —=55° C (—67° F) to +71° C (+159.8° F). The
I-f section (tuned to 142.5 kilocycles) consists of three
double-tuned transformers and two electron whes, Fif-
teen r-f transformers are used in the r-f section, five for
each frequency band. All r-f and i-f transformers are
preset in inductance, filled with nitrogen, and hermeti-
cally sealed.




anism, which CDHECI‘.S for"be'.inng en‘urs ‘caused by the
aircraft’s structure, consists of a hnnmntal circular track
whose elevation is adjustable by 14 screws. The screws
are spaced around the track at 30° intervals, except in
the forward and aft 30° sectors where they are spaced
15° apart. The adjustment of track elevation varies the
position of a gear on the loop shaft with respect to a
driving gear feeding the synchro transmitter to correct
for the error pattern of the particular aircraft,

The antenna portion of the loop is a coil of several
widely spaced turns of wire wound on a flat ferrite core.
The high permeability of the ferrite core concentrates
the r-f field in the loop coil. As a result, the sensitivity of
the ferrite loop is equal to that of air-core Joops that are
many times larger. The antenna terminations are con-
nected to three coaxial slip rings made of etched, copper-
clad phenolic and plated with nickel and rhodium. The
slip ring wiping contacts are of gold alloy.

The loop antenna is driven by a miniature, two-phase
induction motor; its relative bearing is synchro-trans-
mitted to the ARC Type IN-12, IN-13, or IN-134 Indr
cator, Friction losses are kept at a minimum by the use
of ball bearings for all shafts and gear trains in the loop.
The anienna is covered with a gluss dome and hermeti-
cally sealed, Glass-to-metal seal connectors are used for
the input and output connections. Loop Cable Assem-
bly ARC-17985 is used as part of the tuned loop circuit.

Control Unit. The ARC Type C-59A Control Unit is un
edge-lighted plastic panel, console-type contral assem-
bly for the Tvpe 21A. It includes a tuning crank. a tun-
ing meter. a primary power on-ofl switch and volume
contrel {VOL), a band selector switch {MC BAaNTY L.
a functien selector switch (COMP-ANT-LOOP), a
switch for controlling loop rotation (LOOP ), and a beat
frequency oscillator switch (BFO).

The tuning crank is used for remote tuning of the R-30A
Receiver; the tuning meter provides a visual indication
of the accuracy of the tuning. The VOL control is a dual
potentiometer and switch combination. The swiwch con-
trols the application of the primary voltage to the Type
21A. One of the potentiometer sections is used as an
audio gain control, while the other is used ax an r-f sensi-
tivity control,

nse]ecmdbam:ltobem*ble ThnM -BHND

controls the operation of a small d¢ motor
of the R-30A Receiver. This motor is gaar:d ‘3
4000:1 gear train to a six-gang waler switch in the -
section of the receiver.

The COMP-ANT-LOOP switch is a three-position ro-
tary switch. When this switch is in the COMP position, « -
both the loop and sense antennas are used and the Type
21A functions as an automatic direction finder; also, the
loop and modulating circuits of the R-30A are ener-
gized, full avc is switched in, and the VOL control regu-
lates the audio pain. When the COMP-ANT-LOOF
switch is in the ANT position, only the sense antenna is
used and the R-30A functions as a low-frequency range
receiver. Under this condition, the loop and modulating
circuits of the R-30A do not operate and the VOL con-
trol functions as an r-f sensitivity eontrol to eliminate the
ave action. The removal of ave permits the detection of
small changes in signal strength for low-frequency range
navigaticn. The LOOP position of the COMP-ANT-
LOOP switch is used when it is desired to use only the
loop antenna for reception, This position permits the
Type 21A 1o be used as a manual direction finder, or
allows the loop antenna to be used instead of the sense
antenna for radio range reception during heavy static
conditions,

The LOOP switch iz used to electrically position the loop
antenna when the COMP-ANT-LOOP switch is in the
LOOP position. When the COMP-ANT-LOOP switch
i in the COMP position, the LOOP swiwch is used
o determine whether the indicator reading is produced
by @ reliable signal. The LOOP swich is a spring-
loaded, double-throw, center-off toggle switch. When
actuated. o test voltage 15 applied to the loop amplifier
of the R-360A 1w drive the loop in the direction in which
the switch is held (lett or righey. This test voltage over-
rides the signal circuits, so that when the LOOP switch
is held to the left or right. the loop and indicator pointer
are rotsted independent of the received signal. To check
whether the indicutor reading is reliable, the LOOF
switch i= held in cither position to rotate the loop antenna
away from its original bearing. When the LOOP switch
is released. the Joop antenna and indicatar pointer will
return o their origingl positions i the receiver signal is
adequate and the indicetor reading reliable. This test
assures the operator that the ADF is operating properly,
and that the received signul is strong encugh 0 dupli-
cate the indicator reading whether approached from a
clockwise or coumerclockwise direction,

The BFQ swisch controis the operation of the beat fre-
quency oscillator included in the R-30A. When the BFO
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adicators. T]:u.: ARC Type IN-12 Indicator is a her-
1etically sealed, synchro-driven instrument. The indi-
ator pointer shows the angular position of the synchro
ransmitter in the loop, which is the bearing of the in-
oming signal relative to the aircraft’s heading. The in-
icator is indexed every 45° near the rim of the dial,
iith an oversize index mark at the 0° (heading) posi-
on. The dial of the IN-12 is graduated every 2°, with
wjor graduation lines every 10° and with every 30°
raduation indicated by a numeral. The dial may be
ositioned manually by rotating the east-west variation
nob (marked VAR.) on the front of the IN-12. The
wex marks, dial numerals, 10° graduation lines, and
ointer are coated with a green phosphorescent material.

fc ARC Type IN-13 and IN-13A Indicators are simi-
r to the IN-12 Indicator except that each contains two
nchros and two pointers for dual ADF operation.
ither the IN-13 or the IN-13A may be used in a dual
DF installation, though it is also possible to use two
{-12 Indicators instead. In the TN-13A, the ground
wds of the two synchros are connected to separate ter-
auls on the connector, while in the IN-13 they arc
nnected together to one terminal; therefore, though
erchangeable functionally and physically, different
nnecting plugs and wiring are required.

«ar Unit. The ARC Tvpe P-14A Power Unit is pri-
rilv a dynamotor-alternator and filter assembly which
»lies all u-c and d-c voltages (except primary power)
uired for operation of the Type 21 A. The dynamotor-
rnator furnishes 125 volts do for the R-30A Re-
er, and 13-volt, 100-cycle ac power 1o energize the
+ motor, the balanced modulator in the receiver, and
synchro system, It operates from the aircraft’s d-c
Aty and is speed-regulated for frequency control. The
r cireuit for the high-voltage d-c output is a capacitor-
it filter employing two chokes in series and two ca-
tors in parallel at its output. A choke-input filier
resses noise and transient voltages from the air-
s primary power source, and an additional choke
tes the electron tube filaments in the receiver from
Ivnamotor-alternator. :

P-14A requires an ARC Type M-28 or M-28A
ating for installation. All input and output connec-

. to bleed off static charges.

Loop Hnusmg l{'t ARC-19050. Loop Housmg th'
_I‘:’JEISEI consists of a streamlined, ann-statxc. semi-

L-11 and reduces wmd drag. It has a mndumvé sus

Mountings. The ARC Type M-26 or M-26A Mnuntmg-
is used for mounting the R-30A Receiver and the ARC
Type M-28 or M-28A Mounting is used for mounting

the P-14A Power Unit. Each mounting is equipped with

two nut and link arrangements which engage cone-

shaped studs on the R-30A and P-14A to secure the

units in place. The M-26 and M-26A, and the M-28 and
M-28A, are interchangeable functionally but not physi-

cally because of different overall and mounting dimen-

sions.

Accessories. The accessories supplied with the Type
21A consist of a sense antenna kit and a feed-through
insulator assembly as optional equipment, two cable as-
semblies, and five connectors for the interconnecting
wiring. Either Antenna Cable Assembly ARC-17984 or
Antenna Cable Assembly ARC-18637 is used to con-
nect the sense antenna to the R-30A Receiver. Antenna
Cable Assembly ARC-17984 is a 7-foot length of RG-
602,/U coaxial cable terminated at each end with a UG-
260/U connector. Antenna Cable Assembly ARC-
18637 is o 14-foor length of RG-114A /U coaxial cable
terminated ot each end with un ARC-18767 connector.
ARC-17984 is much smailer in diameter than ARC-
18637, and being half the length, is much lighter in
weight. In their individual finished lengths, each cable
assembly has a capacitance of 100 puf. =5 uuf.

A special feed-through insulaior assembly, ARC-19077,
is available as an optional part for coupling the scnse
antenna through the skin of the aireraft o the sense an-
tenna cable assembly, It s desirable that this fitting, or
its equivalent, be vsed to retin the electrical charac-
teristics of the sense antenna cable assembly. The insula-
1or assembly may be supplied separately or as part of
Sense Antenna Kit ARC-19210. Sense Antenna Kit
ARC-19210 includes all the purts necessary for con-
structing and installing o sense antenna.

Loop Cable Assembly ARC-17985 js o 20-foot length
{approximate} of specially designed. shielded cable
terminated a1 one end with an ARC-14599 connector
and on the other end with an ARC-1237] connector.
The cable itself has been desizned o have a specified
inductance and capacitance and therefore may vary
slightly in length, It is used as part of the tuned loop cir-
cuit, and for this reason its length must not be altered.




i E—I. IHS'fAI.I.AﬂOH CGNiIﬂERATIONS-
- The: ioca.hnn and installation of the ARC Type 21A

ADF will vary with each particular type of alrcraft.-;s.pe- :
cific installation instructions are described in other para-- = W
graphs of this section, but consideration should be given -

to the following when planning the installation:

The available insrallarion area and the dimensions of
the wnit. Unit outline dimensions are shown in Figures
2-1 through 2-15. Compare the installation area under
consideration with the applicable outline dimensions.
Locate the units so that they are accessible for inspec-
tion and maintenance, and in an area free from excessive
vibration, beat, and noise-gencrating sources.

The lovation of the R-304 Receiver, C-3%4 Control
Unit, and P-14A Power Unit. The R-30A should be in-
stalled reasonably close to the C-59A 1o avoid the use
of an excessive length of mechanical linkage, The C-39A
should be installed within convenient view and reach of
the operator. The P-14A may be installed at any con-
venient location. Allow sufficient clearance on all sides
of the R-30A and P-14A for shock-travel and ventila-
tion, and sufficient space in front of each of these com-
ponents 1o permit easy removal from their mountings.
Enough space should be aviilable to permit cable and
external winng connections to be made, and the cable
and wiring should be arranged so as not 1o restrict shock-
mount travel. '

The fovation of the IN-J2 IN-I3, or IN-13A4 Indi-
curor. These units should be shock-mounied or installed
on a shock-absorbing panel wnd should be Jocated within
convenient reach and view of the openor.

The locarion and inyvallution of the $.-11 Loop, The
L-11 mav be mounted on ¢ither the top or bottom of the
aircraft, but should be locuted wx near the center line of
the aircrafr us possible, Consideration should also be
given 1o keeping the loop away from ether antennas and
structural members which may cause distonion of the
radio field pattern. A special instailation procedure for
the loop housing is reguired (refer o paragraph 2-9).
Because the length of Loop Cuble Assembly ARC-
E798S is critical and cannot be altered, the distance be-
tween the L-11 and the R-30A must not exceed the ap-
proximate cable length of 20 {eet,

The characteristics of the sense anrenna. In practice
it is difficult to achieve optimum antenna arrangements
on any but the largest aircraft, and even there certain

will often provide acmptable results. The balanced T
antenna is preferred to the inverted L because it is not
responsive to horizontally polarized transmissions. This
response to horizontal radiation is undesirable where
sccurate indications of overstation position are re-
quired. The flat-top portion of the antenna should not
be less than 12 feet in length. A length up to 20 feet will
result in increased performance. The average clearance
between the antenna and the skin of the aircraft should
be 10 inches or more. When used with a T antenna, the
Type 21A permits accurate orientation on low-frequency
radio ranges through the use of “builds” and “fades,” as
well as providing accurate “cone of silence™ indications.

The location of the sense antenna feed-through insu-
lator. Depending on the location of the sense antenna,
the feed-through insulator for the sense antenna should
be mounted on either the top or bottom of the aircraft,
as near the mid-point of the aircraft as possible.

The length of the loop and sense arenng calles. The
loop cable assembly supplied 18 approximately 20 feet

_long and functions as part of the tuned loop circuit. {15

length must not be altered. The cable may be coiled if the
distance between the R-304 and L-11 Jdoes not require
the full extended length. The sense antenna cable is
supplied in either a 7-foor or 14-foor length, (Where
extremely short runs are encountered. it may be more
convenient to fabricate a 342 -foet section of RG-38/U
cable locally. although no performance advantage would
result. ) Euch of the sense antenna cables hus a capaci-
tance of 100 ppf. To maintain proper anicnna tuning,
the length of these cables should not be altered. The
7-foot cable is preferred because of s lighter weight.
fiexibility. and ruggedness.

2-2. INSTALLATION OF R-30A RECEIVER AND
M-26 OR M-26A4 MOUNTING.

Installation dimensions for the R-304 Receiver installed

on the M-26 or M-26A Mounting arc shown in Figures

2-1 and 2-2. Installation dimensions for the M-26 and

M-26A are shown in Figures 2-3 and 2-4. The surface

used for installing the M-26 or M-26A may be drilled
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S:ep I ][ tha M 26 is usai drill the alrcrait M
ing surface for four #8 screws, located as sh
Figure 2-1; if the M-26A is used, eight holes’

quired (see Figure 2-2). The area surrnundmg thﬂse ¥

holes should be clean bare metal.

Step 2. For the M-26, insert the screws thmugh ‘the
top of each vibration mount, curve the two fexible
ground straps, and thread the end of the adjacent screw
through the hole in each strap, For the M-26A, the flexi-
ble straps are already in position and the mounting holes
are on the base plate of the mounting, Place the mount-
ing in position and secure.

Step 3. Loosen the knurled thumbnuts on the front
of the mounting so that the links point down. Slide the
R-30A Receiver onto the mounting. Press down near the
front of the receiver, rotate the links so that their holes
engage the conical studs, and tighten the thumbnuts.

2—3. INSTALLATION OF C-59A CONTROCL UNIT.

Installation dimensions for the C-59A Control Unit are
shown in Figure 2-5. The C-59A is designed for installa-
ton on a Standard console panel. It is secured to the
console by means of four Dzus fasteners. Installation dia-
grams for custom control parts which duplicate the func-
tion of the C-59A are shown in Figures 2—-6, 2-7, and
ZeB.

Sei. INMSTALLATION OF IN-12, IN-13, OR

i [N-13A INDICATOR.

E’ xeept for a difference in depih, the IN-12, IN-13, and
{--13A Indicators have the same installation d:men—
L ions (see Figures 2-9 and 2-10). The indicator should
;'--.: instilled on a shock-absorbing panel, or should be
{ hock-mounted. Tt may be mounted cither from the front
i tear of the panel, using three = 8-32 screws. The
jenath of the knob shaft may be adjusted for different
rislrument panel thicknesses. To adjust the length of the
r azit, Ioosen the forward setscrew in the shaft coupling,
Io:ition the shaft as desired, and retighten the setscrew.
¥

Caution

Indicotors of the [D-P0 series, and similar types
not designed for operation on 13 wvolls, 100
cyeles, must not be substituted for the IN-12,
M-13, or IN-13A Indicatar, The ID-250 RMI,
v however, may be used with the ARC Type 21A
; ADF providing a 2é-voit 400-cyele supply is
used for the indicator and the transmitter syn-
chro in the L-11 Loop.

L

?0??'

H n ':5: L
TD install Insulator ﬁsscmhly ARC-19077, the sense

antenna feed-through insulator, proceed as follows (see
Figare 2-15): 7
Step 1. 1f néc&ssary, place a doubler at the feed-

through insulator location to provide a total thickness of
at least 0.040 inch.

Step 2. Drill a ¥-inch hole through the doubler and
the aircraft skin.

Step 3. Mount the connector in the hole using the
formed washer and the hexagon nut.

Step 4. Slide the cap assembly over the antenna
lead-in. Place the lead-in through the cross-hole in the
terminal of the receptacle and solder so that the lead-in
is aligned with the center of the receptacle.

Step 5. Cut off the excess lead-in wire, Screw the
cap assembly on the receptacle.

2-7. INSTALLATIOM OF SEMNSE ANTEMMA.
The sense antenna may be made [rom Sense Antenna Kit

_ARC-19210. General installation requirements are dis-

cussed in paragraph 2-1 and are shown in Figure 2-15.
Actual installation requirements will vary with each type
of aircraft. The use of T and L uantennu types for the
sense antenna is also discussed in paragraph 2-1. For
best over-station reversal, a symmetrical T tvpe antenna
iocated near the center of the airplune is preferred. An
ideal sense antenna is approximately 20 feet long and
spaced an average distance of 10 inches from the skin
of the airplane. Shorter antennus, though less effective,
will provide satisfactory operation.

Material Supplied. Sense Antenna Kit ARC-19210 in-
cludes the following:

iy Description ARC Part No.

2 Insulator 12243

4 Thimble 12324

l Spring 12413
30 ft Antenna Wire 12447

1 Lead-in Insulator Assy 19077

2 Shackle, Cabla 19357

1 Connector 193586
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2—9‘. INSTALLATIOMN OF HOUSING KIT
ARC-19050.

General. The procedure required to install Housing Kit
ARC-19050, after the L-11 Loop has been installed,
will depend on the contour of the surface on which it
will be installed. The housing, ARC-17764, should be
mounted over the L-11 as far rearward as possible. If
the housing is to be installed on a flat surface, cut and
trim it just up to the bottom edge of the tapeline. Do not
cut into the tape, as insufficient material will be left to
permit proper attachment of the housing. 1f the housing
is to be mounted on a curved surface, it must be cut to
conform to the contour of the mounting surface. The
height of the housing should be reduced as much as pos-
sible, consistent with the installation requirements, but
without cutting into the tape. In general, the cutting line
will be tangent to the tape at two points: usually, the
front and rear, The tape may be removed after the hous-
ing has been trimmed to its final shape.

Material Supplied. Housing Kit ARC-19050 includes
the following:

Oty Description ARC Part Ne.
1 Housing 17764
b3 Bracket 19039
i Crasket 18744
g Screw £813
1 Tube, Pliochond No, 30 Cement 8818
1 Installation Instructions —

Installation Procedure. The Iohu‘nm“ is the recom-
mended method for marking the housing w0 determine
the portion to be removed, and for installing the housing
and the other parts of the housing kit.

Step 1. Locate the housing over the L-11, as far
rearward as the L-11 will permit, with the major axis of
the housing parallel with the line of flight. Then move
the housing straight forward #4 inch {to provide clear-
ance for the rubber gasket which will be installed later)
and support it to prevent rocking (see Figure 2-17).
Mark the positions of the forward and aft ends of the
housing on the airplane skin,

Step 3. Usmg Ia snw, m'-dui:lc bl]] tln smps, and 2
file, cut and trim the homimg]ust up to the scribed line.
Do not cut :ntn thb tape..,“,

Step 4. Hnldthcﬁn&dhﬂusmgm place over the L-11
Loop, centrally located (sideways) over the L-11 Loop
mounting flange with its major axis parallel to the line
of flight, and with its forward and aft ends at the posi-
tions marked in Step 1 of this procedure.

Step 5. Draw an outline of the housing on the air-
plane surface.

Step 6. Remove the housing and select five or six
locations for installing brackets ARC-19039, as shown
in Figure 2-18,

Step 7. The screws necessary for attaching the
brackets to the skin of the airplane are not supplied;
however, #6 screws are recommended. Drill the re-
quired number of holes of the proper size in the airplane
skin %2 inch in from the housing outline (see Figure
2—-18). Install each bracket with its drilled hole placed
against the mounting surface and the vertical portion of
the bracket parallel to the housing outline on the air-
plane. Washers or plate nuts may be placed inside the
airplane to provide stress distribution,

Step 8. Mark a hole-center exiension line outward
from the brackets on the skin of the airplane (see Figure

© 2-19) so0 that the bracket-hole locations will be apparent

when the housing is in place.

Srep 9. Replace the housing. and using these exten-
sion lines as a guide, mark vertical hnes on the housing
at each of the bracket locutions {see Figure 2-19).

Step JO. Cross-mark each of the vertical lines on the
housing at a point ¥s-inch from the airplane skin; this
dimension allows for the thickness of the formed rubber
casket, ARC-18744 (see Figure 2191,

Srep 11, Remove the housing and drill 0.143-inch
{27 drill) holes at the marked locations,

Srep 12, Using the Pliobond Nao, 30 Cement, cement
the gacket, with its flange on the outside of the housing,
o the housing, making sure that the rim of the housing
is well-scated in the groove of the gusket; also, cement
the buried ends of the gasket. To insure proper adhesion
and seating of the housing and gasket, complete the in-
staflation of the housing as described in Steps 13 and 14
before the cement is thoroughly dry.
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loisture Drainage. If the loop is belly-mounted, drill
vo He-inch holes in the housing for moisture drainage,
ne at the lowest point when the airplane is in normal
nsition on the ground, and one on the centerline about
14 inches from the rear.

—~10. INTERCONNECTION OF UNITS.

iterconnection diagrams for single and dual Type 21A
stallations are shown in Figures 2—20, 221, and 2-22.
he interconnecting wiring harnesses are fabricated from
dividual wires and the connectors supplied. Note that
e connections of certain pairs of wires shown on the
terconnection diagrams are determined by the relative
ssitions (top or belly) of the loop and sense antennas.
he procedure required to install the mechanical linkage
described in paragraph 2—-11.

-11. INSTALLATION OF MECHANICAL LINKAGE.
sujtable length of Mechanical Linkage ARC-16158
required between the C-59A Control Unit and the
-30A Receiver for remote tuning of the R-30A . Neither
e assembly nor the detail parts are supplied as part of
e ARC Type 21A, but the parts are available for field
brication. {Assembly instructions are included with
echanical Linkage Tool ARC Type W-10, This toal
zilitates the fabrication of the mechanical linkage and

recmver runmg’ capaml',or" tﬂ 'Iis minimum-capacitance

pos:tmn l:_!fu not force he;r.uroud this point.

R R R 1 }Ei
" Step 2. Dlscunncct ‘thf- mecham::a] linkage at either

end,

Step 3. Turn ﬂir} fu::u'ng c:rank until the reference line
just to the right of the high-frequency end of the dial is
aligned with the fiducial line.

Step 4. Reconnect the mechanical linkage.

Step 5. In order to minimize the effects of backlash
in the cable, which sometimes occurs when the align-
ment is made at the capacitor stop, accurately tune in a
station of known frequency in any one of the three bands,
or use a signal source of known frequency and tune 1o
the signal.

Step 6. Taking care not to disturb the receiver tuning
of Step 5, disconnect the mechanical linkage at either
the receiver or control-unit end.

Step 7. Set the frequency dial to the exact reading of
the signal source frequency.

Step 8. Taking care not to disturb the setting of the
frequency dial, or the receiver tuning, reconnect the me-
chanical linkage.

Step 9. Test the comparative tuning sccuracy of the
conirol unit and receiver by tuning in several stations
of known frequency across the band. or by using another
source of known frequencies. If the accuracy of the dial
readings as compared to the signal frequencies difiers by
more than the width of one frequency-diul division line
iapproximately ‘e inch), repeat Sieps 5 through 8.
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\ \I\ ‘T — SWITGH
S P ARC-19982 .
|
NOTES:
l. ALL DIMENSIONS ARE IN INCHES.

- # T . - - P . . TFJ!ET
Figure 2-8. Panel Mounting Dimensions for Instailation of Function Switch in Custom Control Panel
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.I72 DIA, 3 HOLES

ON 3.500 DIA 18 A72 DI, 3 HOLES—
ON 3.500 DIA
450 ; a5e
3.156 DIA 3.156 DIA 1

in }'
2l o 5 45° 45e
64 NOTES:

. ALL DIMENSIONS ARE IN INCHES.
% 2. WEIGHT: 1.3 L8.
086 R LITZ~
LAYOUT FOR MOUNTING INDICATOR LAYOUT FOR MOUNTING INDICATOR
ON REAR OF PANEL ON FRONT OF PANEL

TPi36
Figure 2-9. ARC Type IN-12 Indicator, Outline Dimensions :

7 ALLOW 2 Y5 FoR,
1 PLuG nmomﬂ

m—

=

IS

T2 DIA, 3 HOLES
ON 3.500 D1a

72 DIA 3 HOLES—
ON 3,500 Dla

NOTES:
. ALL DIMENSIONS ARE IN INCHES. _
2. WEIGHT: 1.8 L8, y/ g

086R mLiT2-

LAYQUT FOR MOUNTING INDICATOR LATQUT FOR MOUNTING INDICATOR
ON REAR OF PANEL ON FRONT OF PAMEL

TF1401
Figure 2-10. ARC Type IN-13 and IN-13A Indicators, Outline Dimensions



NOTES:

s

& A>C-TYFE M-28 [5

aLiow 2Yp FOR| 5 | MOUNTING
TPLUG REMOVAL 32 |

l. ALL DIMENSIONS ARE IN INGHES.
2. HEAT DISSIPATION: 37 WATTS.
3. WEIGHT. 5.4 LB INCLUDING MOUNTING.

TP
Figure 2—11. ARC Type P-T14A Powers Unit with ARC Type M-28 Mounting, QOutline Dimensions
|
7 SWAT SPECE LIMIT |
e Ll SHAY SPACE i
1 I
é— SwWaY SPACT R
L1 11
Fr 4
{ |
; ! i
| Ag. —;5" ; ]
I prary o 20 :
5 — :
E_
a ;-?% _ i
sl i
! I e |
it T MIUNTING |
f___u i a T ARC TYPE M-284 i
1
NGTES: I
I, ALL DIMEWNSIONS SRET IM IMCHES
2.HEAT DISSIPATION: A7 WATTS.
3 WEIGHT!S5& LA INCLUDING MOUNTING - |
TP1405

Figure 2-12. ARC Type P-14A Power Unif with ARC Type M-28A Mounting, Qutline Dimensions
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166 DIAMETER
4 MOUNTING HOLES . |
|

2 % !
‘. a5 -~
NOTES:

. ALL DIMENSIONS ARE IN INCHES.
2. WEIGHT . 0.4 LB.

Figure 2-13. ARC Type M-28 Mounting, Qutiine Dimensions

TP1407




| )

/"T B ' T4,
16| DIAMETER” | | _ . | I35
8 MOUNTING HOLES | __4 . i ; L)

| L
T TT%
| ]

) - A -

T

| 29 ‘29'

r*z 4
i3 _

= 5?(_;

NOTES:
I. ALL DIMENSIONS ARE IN INCHES.
2 WEIGHT: 0.8 LB.

ESTE

Figure 2-14. ARC Type M-28A Mounting, Outline Dimensions

Tr1408
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A SMALL COIL OF
2 TURMS, 1/2° DIA
CLOSE TO INSULATOR
ASSEMBLY

AIRCRAFT SKIN

ARC-14356

: ni-ﬁsz'g_ o

O ARC-I243

‘o

CARC-1Z34

ETIRTEE

OETAIL OF WRAP AROUND THIMBLES AKD INSULATORS . USE AN ADDITIONAL

SHORT WIRE "&" TO GIYE DOUALE WRAPPINE,

DETAIL™B"

BETAIL®C"

CAP
ARC-19074

LIt
(FART OF ARC-E30T3)

=

y alﬁ FERREL kR

[

i

|
)
L

WASHER
ARC-2654

f
|I

CONMECTOR
ARC-13073

NOTES: '
1. NOMINAL LENGTHS OF WIRE ARE FURNISHED WITH EIT. (ADDITIONAL WIRE MAY BE

ORDERED SEFARATELY IN BULK.)
Z. ALL WIRES ARE #18 SOLID, COPPER-CLAD STEEL.

3. SEE DETAIL “C" FOR INSTALLATION OF INSULATOR ASSEMBLY; SCREW ON CAP AFTER

SOLDERING.

4. USE BCREWS AND NUTS FURNISHED TO FASTEN ANTENNA MASTS TO AIRCRAFT,

LOCATE VERTICAL SECTION OF ANTENNA AS NEAR THE CENTER OF THE HORIZONTAL

SECTION AS POSSIBLE.

6. ADJUST TENSION FOR 3/4-INCH SPRING DEFLECTION: THAT 1S, WHEN COMPRESSED,

COIL SPRING LENGTH 18 2-5/16 INCHES.
7. SENSE ANTENNA KIT ARC-19210 CONSISTS OF THE FOLLOWING:

ARC PART NO.

12243
12324
12413
12447
18077
19337
13356

DESCRIPTION
INSULATOR
THIMELE
SPRING
ANTENNA WIRE
INSULATOR ASSEMBLY
SHACKLE, CABLE
CONNECTOR

QUANTITY
———

e
oo 2
e |
|_l|

Figure 2—15. Sense Antenna Kit ARC-19210, Installation Diagram

TF1411



e
' 3 5
e [ Mﬂk‘f‘

9

T e

QUTLINE OF HOUSING

ARC-17764
|
27 MIN : SKIN OF __
3 e L 5 e AIRCRAFT
2 SN N gy /
va (' If_ ] Ty
El‘ .zi CEE!?_ ;
3 {8 |

ALLOW 2 5 FOR

i BESh

FLUG REMOVAL

I“——ﬁ%;‘l

' ALLOW 2 /2 FOR
" PLUG REMOVAL

HOLE IN SKIN

¥ " OF AIRCRAFT

|

3

4 | 2
1ir '!\‘\u [ |

4

& o
.L & » .87 DIAMETER
4 MOUNTING HOLES
NOTES!
. ALL DIMENSIONS ARE IN INCHES.

2. HEAT DISSIPATION: 5 WATTS,.
3. WEIGHT. 4.5 LB.

Figure 2-16. ARC Type L-11 Loop, Outline Dimensions

T3
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SCRIBE LINE ON HOUSING WITH DIVIDERS
S SET 70 | 37 INCHES  THEN CUT TO LINE
CTCLAMP (NOTCH
HOUSING IF REGUIRED)
ULTIMATE LINE OF CONTAET -
BETWEEN MOUSING AND AIRPLANE
TEI415
Figure 2-=17. Fitting Housing ARC-17764 to Mounting Surface
LOCATE A5 GLOSE AS POSSIBLE TO L-l1
MOLE-CENTER
EXTENSION LINE
ISTEP 8, PAR.2-8) QUTLINE OF HOUSING
WMARKED OM AIRPLANE
MAJOR AXIS OF MOUSING
AND LINE OF FLIGHT
INGTELL ENTHER | BRACEET On WEJIOR
Ax1S OF H'CILI'SINGIW INGTALL 2 BRZCAETS
4% SHOWN BT OOTTED QUTLINE
g THea17
Figure 2—18. Locotion of Mounting Brockets for Housing ARC-17764
i —_— |
!
REFER TD STEF 9, PAR,2-9 f
!
-i- ——— ‘
i
D |
|
\ |
REFER TO STEP IO, PAR. 2-9 REFER TO STEP B, PAR.2-5 I‘
THL41%

Figure 2-19. Location of Mounting Holes on Housing ARC-17764
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FOR

MECHANICAL LINKAGE ARC-16158 (NOT SUPPLIED) IS CON-’
NECTED BETWEEN THE R-304 RECEIVERS AND C-59A
CONTROL UNITS.

:

DU.AL INSTALLATION USING IN-13 INDICATOR, SEE

o FIGURE 2-21.

FOR ALL UNMARKED WIRES, USE NO. 20 STRANDED, TINNED
COFPER, FIBER-GLASS INSULATED. FOR WIRES MARKED
“__NO. 16—’ USE NO. 16 S0LID, TINNED, COPPER, FIBER-

- GLASS INSULATED. FOR LEADS MARKED -8 |, USE NO. 20

SOLID, TINNED COPPER WIRE WITH BRAIDED SHIELD.

FOR PROPER GROUNDING, THE ATRCRAFT SURFACES TO
WHICH MOUNTINGS OR UNITSE ARE ATTACHED MUST BE
CLEAN, BARE METAL.

FOR SINGLE ADF INSTALLATION INTERCONNECTION
DIAGRAM, SEE FIGURE 2-20.

CONNECTIONS ARE SHOWN FOR BELLY-MOUNTED LOOP AND

SENEE ANTENNA. [F OTHER ANTENNA LOCATIONS ARE USED,

INTERCHANGE CONNECTIONS AT UNITS NOTED AS FOLLOWS:
POWER CONTROL

UNIT UKIT INDICATOR
(A} TOP LOOP, BELLY F& G e B & C {SYSTEM £1)
ANTENNA E & F (SYSTEM #I)
{B) BELLY LOOP, TOP Fa& G ME&L =i
ANTENNA
{C) TOP LOOP, TOP — M&L B& C(SYSTEM #1)
ANTENNA E & F (SYSTEM #2)

A BECOND IN-13A MAY BE PARALLELED WITH THE INDICATOR
SHOWN IF DESIRED.

LV-SCURCE AT LOOP CONNECTOR PS SHOULD BE CONNEC-
TED TO GROUND AT THE SAME POINT AS POWER UNIT #1.
LV- 30URCE AT LOOP CONNECTOR P12 SHOULD BE
E%NNEECTED TO GROUND AT THE SAME POINT AS POWER

T ¥a.

RUN SEPARATE WIRES FROM GROUND AT LOOP COMMECTOR
TO INDICATOR AS SHOWHN. WIRES MAY BE SECURED TO
GROUND UNDER PLUG CLAMPING SCREWS AT LOOP,
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Figure 2-22, Dual ARC Type 214 Installation Using
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- the radio. s:gnal be checked every 15"' with respect to the

fore-and-aft axis of each particular type of am:rafh Pro- .
vision is made to compensate for such errors, , providing.
the error does not exceed +25°. The compensating .
screws are located on the bottom of the L-11- Luopto'

permit adjustment with the loop installed in the airplane.
There is no correction when the adjustment screws are
set to their mid positions.

Two methods of loop compensation are described in the
following paragraphs. One method is performed, with
the loop installed and the airplane on the ground, by
turning the airplane to a series of predetermined head-
ings relative to a suitable ground station and adjusting
the loop compensation screws during the procedure. The
location chosen for this method should be well-clear of
buildings, overhead or underground conductors, or other
possible reflecting objects. The results obtained in this lo-
cation should be checked by selecting a second location
and verifying that similar results are obtained. For maxi-
mum accuracy, compensation should be accomplished on
a frequency in the band where maximum accuracy is re-
quired. Inr any case, ground compensation should be veri-
fied by a fiight check, preferably using the same signal
source as that used for ground compensation.

The other method consists of collecting error data dur-
ing flight, calculating from the data the adjustments re-
quired, and setting the loop compensation screws ac-
cordingly. Two types of flicht paterns suitable for col-
lecting the error data are described.

The following precuutions should be taken with regard
Lo compensation procedures;

I. Do not attempt compensution during the period
starting two hours before sunsel and ending two hours
after sunrise, because during this period sky waves from
distant stations may introduce errors or bearing fluctua-
tions.

2. In making flight checks or measurements, select a
calm day in order 1o obtain accurate readings of the
indicator,

3. During flight, take the radio station bearings only
when the aircraft is in level flight. Avoid disturbing the
directional gyro (DG ) unnecessarily by making all turns
uniform and gradual.

MNate
Since the loop compensation procedure requires
operation of the Type 21A, paragraphs 3-1
through 3-4 should be reviewed before pro-
ceeding.

statinn:be_lec;éli:_ should provide a strong, clear-channel
signal, and normally should provide good, non-fluctu-
ating bearing indications. A flight check of the compen-
sation adjustments should be made using either one of
the flight procedures described later in this section. Pro-
ceed as follows: -

Step 1. Locate the airplane in an area which is clear
of buildings, overhead wires, or other possible reflecting
Step 2. Turn the set on. Tune in the selected radio
station, set the C-594 COMP-ANT-LOOP switch to
COMP, and point the aircraft directly toward the station.

Caution
Do not force screws. In following the procedure
of Steps 3, 4, 5, and &, it may appear at first
that the compensation available at o particular
adjustment point is insufficient to make the in-
dicator read correctly. If this ccours, do not
force the screw in question but proceed to set
the other screws, When, os required by Step 8,
the adjustment procedure is repeated, it will be
found that sufficient compensation is available
from all adjustment points.

Step 3. Turn the VAR, knob to align the dial 0°
position with the index ar the 1wp of the indicator. Adjust
the 07 compensation screw until the indicator pointer is
at . (An extension cable 1o permit direct observation
of the indicator while making this adjustment may be
used. )

Step 4. Turn the aircrafi 15° left, and adjust the
15" compensation screw (red scale for belly-mounted
loop, black scale for top-mounted loop) to set the indi-
cator pointer at or near 15°. which is the relative bearing
to the station.

Step 5. Turn the aircraft another 30° (457 total with
respect o the original aireraft position) and adjust the
praper 45° compensation screw lo set the indicator
pointer at or near 459,

Step 6. Continue the procedure described previously,
turning the aircraft to the left 1o obtain each of the fol-
lowing relative bearings: 75°, 1057, 135°, 165°, 1807,

7




fup_be]ly-mnrunwd
n-np} fo.sct the mdz-

:nits by follcmn t of the procedures described in
is section. In caseanjr definite errors are noted, return
the ground location originally used. Repeat the com-
nsation procedure, but this time make allowances for
v discrepancies observed during the flight check. For
ample, if at the relative bearing of 457 the indicator
ad 49° in the air, adjust the compensation to achieve
41° reading on the ground when the station is at a 45°
lative bearing.

btaining Flight Data for Loop Compensation,
eNERAL. Two methods for obtaining the fiight data re-
tired to compensate the loop, or for verifying the
ound procedure used for loop compensation, are de-
ribed in the following paragraphs. Unless the loop has
:en compensated previously, the compensation screws
Il be in their mid positions (zero correction).

gTHoo 1. The following procedure (see Figure 2-23)
quires a fairly linear ground reference landmark, such

a road or railroad tracks, directed toward a clear-
annel radio station 25 to 100 miles distant. Possible
stevtion -of the radio field may be caused by certain
~uciures, such as power lines, steel towers, etc., on the
ute selected. To check whether such distortion exists,
iss-cross the reference line at various angles, while
aintaining fixed courses by means of the DG, If rapid
anges in the bearing are noted as the line is crossed.

srtion exists. This distortion should be eliminated

ser by selecting another landmark. or by flying at a
cier altitude, Proceed as follows;

Srep I, With the aircraft in level flight headed toward
z rudio station, fly the reference line a1 an altitude low
ough for accurate determination of position and di-
-tion. Set the DG to 0° if the DG is not slaved, (If the
oruft has a slaved gyro, determine the headings re-
red to produce the desired relative bearings.) Using
: ¥ AR. knob on the indicator. align the dial 07 posi-
7 with the index at the top of the indicator. Turn the
sane to a 0° heading. Record the relative bearing
i«d on the indicator on a form similar to that shown in
cure 2-24 {a completed form is shown in Figure
23]

-1 3

Step 2. Fly a sufficient distance from the reference
¢ so that it may be crossed at a heading of 15°. With

Srep 3. Fly sufficiently pa :
the line may be mcrusscdal a hcadmg of 345° with the -

aircraft in level fhght {see Flgure 2-23). Record the in- .
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dmatur bcanng w]i:n the-mrcmft cmues the reference

Stipd ‘Repeat Steps 2 and 3 for headmgs of 30°
and 330“

Srep 5. Tum ﬂ:le a.m:raEt to a heading of 1807 from
the radio station and check the DG reading when the
heading of the aircraft coincides with the reference line.
The DG reading should be within approximately 2° of a
180° heading if all maneuvers have been made properly.
If precession of the DG is noted when the 180° refer-
ence line course is checked, repeat the procedure, or
check the DG. Normal creeping of a free DG (2° or less
over a period of 15 minutes) may be proportioned to
each heading,

Step 6. With the aircraft on a 180° heading away
from the radio station, follow a procedure similar to that
outlined previously and obtain indicator bearings for
headings of 1959, 165°, 210°, and 150° (see Figure
2-23%). Then, turn the aircraft to head toward the radio
station along the reference line, establishing a 0° head-
ing with respect to the reference line.

Step 7. Continue to fly to and from the radio sta-
tion, criss-crossing the reference line, as shown in Figure
2-23, until indicator bearings for everv 15% change in
the heading of the aireraft have been recorded. The re-
corded data will be used for compensating the loop.

Note

The procedure outlined in Steps 1 through 7
may be made over o single point, such aos o
road intersection, providing the bearing to the
radio station is known. Fly g series of figure
sights, always crossing the reference point on a
15% change in heading from the previous
course. Record the indicator heaoring each time
the aircraft crosses the reference paini.

MerHob 2. The following procedure requires making two
360° dlight turns in opposing directions, some distance
from a radio station. A landmark, such as u crossroad
or 4 building, is used for a ground reference point from
which each circle is started. Disrezurding errors intro-
duced by flight conditions or cbservation procedures,
the accuracy of this procedure depends on the distance
of ihe reference point from the radio station and the
diameter of the two circles. The ground reference point
should be as far as possible from the radio station, but
still at u distance where reliable bearing indications can
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Figure 2-23. Procedure for Obtaining Flight Data for Loop Compensation Flying Ground Reference Line
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Figure 2=24. Form for Recarding Flighi Dato for Leop Compensation
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Figure 2-25. Exomple of Recarded Flight Data for Loop Compensation
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TS hs,w]d also be as smai] as poss;bl: _
; that the flying time during each clm '
“"“_' ient to permit obtaining a n:llab

eral recommendation, it is suggm?ﬁ
dlstana:-benmn the ground reference point and tl
radio station be at least 60 miles, and that ;’mh rcl
: have 2 a ma:umum diameter of 9 miles. - :

Btfnrc: I;I:u: a::tua] flight procedure is begun, it is neces-

: sary to correlate the 0° bearing of the indicator with the . - :

0° heading of the aircraft. This may be done using the
combined instructions of the ground-compensation pro-
cedure and Step 1 of Method 1 described previously, or
in the air alone by the following method:

Step 1. Head the aircraft directly toward a radio sta-
tion whose transmitting tower is clearly visible.

Srep 2. Tune the R-30A Receiver to the station fre-
quency. Adjust the VAR. knob to align the dial 0° posi-
tion with the index at the top of the indicator.

Siep 3. Using a cross-hair sight which has been
aligned accurately with the fore-and-aft axis of the air-
craft, align the axis of the aircraft with the station an-
tenna tower as accurately as possible. Alternatively, if a
cross-hair sight is not available, the aircraft heading and
the tower may be aligned by an observer stationing him-
self as far aft as possible, with a clear line-of-sight
through the vertical center of the windshield, and sight-
ing along the centerline of the aircraft through the cen-
ter of the windshicld. Heading checks made directly from
the cockpit are not relisbie because purallux errors may
result,

Srep 4. With the afrcraft held in level flight, and
headed directly towurd the station tower, note the indi-
cator bearing. To continm the reuding obtained, approach
the station tower from the opposite direction and check
that the indicutor bearing is the same. Record the indi-
cator bearing obtuined for the O heading of the aircrafi.

With the 0% indicaior bearing and the 07 aircraft head-
ing correlated. the fizht procedure may be performed
{see Figure 2201, The principle of this procedure is to
obtiin indicutor readings for every 15° change in heud-
ing during each of the 360" wrns. To approximate a
circle as closely us possible, the fiving time and specd
of cach 15% course should be very nearly equal. Afier
each turn has been completed. un indicutor reunding
relative to a given DG reading will be ohtained for cach
urn. The indicator readings are averaped and the re-
sult is used for loop compensation. Proceed us foljows:

Step 1. Select a ground reference point which is not
less than 60 miles from the radio station to be used.
Approach the reference point so that it is between the

Step 3. Tumn the aircraft smoothly and evenly to the
right for a heading of 15°, With the aircraft leveled out
on this heading for not more than 25 seconds, note and
record the indicator bearing on a form similar to that
shown in Figure 2-24,

Step 4. Tum the aircraft 1o a heading of 30°, After
level flight has been reassumed, note and record the in-
dicator bearing.

Step 5. Follow a similar procedure as outlined previ-
ously in Steps 3 and 4 for each 157 increase in heading
of the aircraft, until the circle-turn is completed. Record
the indicator bearings for each heading, If the turn has
been executed properly. the aircraft should be over the
reference point at the end of the last 159 turn. Turn the
aircraft for a 0° indicator bearing. The aircraft should
now be headed directly toward the radio station in line
with the original starting line. Check the relative bearing
for this heading: the reading should agree with its orig-
inal setting within 2° 10 3° il ull turns have been made

properly.

Step 6. With the aircraft over the ground reference
point and headed directlv roward the station, as shown
by the indicator reading. check that the DG reading
agrees with its original seiting, 1§ not, make a 0° refer-
ence check. as outlined in Steps 1 and 2 of this pro-
cedure,

Step 7. Start the second 3607 turn by turning the uir-

raft to the left for o 345° heading. When the aircraft is

in steady. level flight on this heading. record the indicaton
bearing,

Step 8. Continue the circle-turn. umil completed, de-
creasing the heading in 157 inervals, Keep the diameter
of this Jeft turn as equivident s possible to the right 1urn
made previously. Record the indicutor bearing for each
15% change in heading,

Step 9. Average the right-turn and lefi-turn indi-
cator bearings for each corresponding DG heading. The
recorded averages will be used for compensating the
Inop.
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Step I. Using Figure 2—2? plot tI'u: mdzcamr )
ng (column 3) against the corrcspundmg p]anﬂ-tcii
tation bearing (column 2). An example of a resulta.nt

:urve is shown in Figure 2-28. (This data may be 8
slotted directly on Figure 2-27 or on the spare form

ncluded as Figure 6=20.)

Step 2. Lay a straight edge parallel to the sloping
iotted line and through the data point of column 3 on the
certical scale, and draw a fine line (see Figure 2-28).
I'he point at which this line intersects the solid line is the
¥ot point. (The example shown in Figure 2-28 indi-
:ates that for an actual bearing of 15°, the indicator
rearing is 7°.)

Step 3. Repeat Step 2 for each of the remaining 15°
Jositions,

Step 4. Connect the plotted points to form the com-
rensation data curve.

Step 5. Determine the corrected indicator bearing

afues for column 5 of Figure 2-24 (see Figure 2-25
<f example) from the resulting curve as follows:

a. Draw fine lines parallel to the solid lines at the
niersections of the plotted curve and the dotted lines
:erresponding 1o the degree values given in column 4
sce Figure 2-28).

b. In columin 5, record the values for the points
of intersection as rewd on the vertical graduations beside
te 15° dotted line values in column 4 (see Figure
!-28). For example: To determine the corrected indi-
:ater bearing for a loop position of 45° (column 4), lay
fie straight edge purallel 1o the solid line and draw a fine
ine through the intersection of the dotted 45° line and
e curve (see Figure 2-28). This line passes through
he vertical graduations at 63°, This value is recorded in
wluma 5. Similarly, o bearing of 105° from column 4
dves a bearing of 1007 for column 35,

nd that sufficient compensuhon is
fmm all adjustment points.

of the loop compensation screws may be
made with the loop installed on the airplane; or if desir-
able, the loop may be removed from the airplane and
installed in a bench test set-up using the ARC Type
BTK-21 Bench Test Kit. Using the data in columns 4
and 5 of Figure 2-24 proceed as follows:

Step 1. Determine which group of compensation
screws is to be used: the red scale is for belly-mounted
loops; the black scale is for top-mounted loops.

Step 2. Turn on the eguipment. (Do not run the
engines.} Set the C-59A COMP-ANT-LOOP switch to
the ANT position and set the VOL control at minimum.

Step 3. Rotate the loop with the LOOP switch until
the loop hairline is at 0°, and turn the 0° adjustment
screw until the indicator reads the computed value in
column 5 of Figure 2-24,

Step 4. Rotate the loop with the LOOP switch to 15°
and adjust the proper 15% adjustment screw until the
indicator reads the corresponding computed value of
column 3.

Step 5. Continue the :ud_juumm.u for each of the
settings listed in column 4 of Figure 2-24, adjusting the
proper compensation screw for each setting.

Step 6. Repeat these adjustments, and those of Steps
3 and 4, wnil satisfactory compensztion has been
achieved,

Step 7. Ground- and flight-test the equipment before
installing the loop housing in casc additional adjustment
may be required.
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This section contains instructions for using the ARC
Type 21A Automatic Direction Finder for bearing de-
termination, homing, position determination, and similar
purposes. (Not all of these procedures make use of the
automatic feature of the Type 21A.) Operating limita-
tions and precautions are also discussed.

3-2. NAVIGATIONAL TERMS.

The following navigational terms, as related to the oper-
ating procedures, are defined for reference.

Relative Bearing. Relative bearing is the angle formed
by the intersection of a line drawn from the aircraft to
the radio station and a line drawn through the center line
of the aircraft, This angle is always measured clockwise
from the nose of the aircraft. With the dial 0% position
aiigned with the index at the top of the indicator, the
redative bearing is indicated directly by the pointer when
the station is tuned in.

Magnetic Bearing. Magnetic bearing is the angle formed
by the intersection of a line drawn from the aircraft to
the radio station and a line drawn from the aircraft to
n.agnetic north. A magnetic bearing to the <tation is ob-
tained by adding the relative bearing shown on the indi-

citor to the magnetic heading of the aircraft. If the total
is more than 360°, 3607 is subtracted 1o obtain the mag-
netic bearing. T he magnetic bearing is used to determine
the true boaring.

True Bearing. True bearing is the ungle formed by the
intersection of a line drawn from the aircraft to the radio
station and a line drawn from the gireraft wo true north.
A true bearing is the magnetic bearing corrected for
variation. The true bearing is calculaied by adding an
s st variation to the magnetic bearing, or by subrracting
a west variation from the magnetic bearing. If the addi-
ton of the east variation resulls in a sum greater than
2607, 360 is subtracted to obtain the true bearing. If
the subtraction of the west variation results in o negative
swaswer, the answer is subtracted from 360° to obtain
the true beaning.

Reciprocal Bearing. Reciprocal bearing is o bearing plus
or minus 180%. Reciprocal beartngs are used when plot-
Ling fixes, A reciprocal bearing (station-to-aircraft bear-
ing) is obtained by adding or subtracting 180° from the
gireraft-to-station bearing. If the bearing is less than
{#0°, 180° is added to obtain the reciprocal bearing. If

aé

SEC'I' IOH III
OFERATION

180° Ambiguity. A loop antenna has two points of

minimum reception (aural null), one located 180° ﬁ'om 2
a loop antenna is re-

the other. This characteristic of a
ferred to as 180° ambiguity. An aural null results when
the plane of the loop antenna is perpendicular to a line
from the station.

3=3. OPERATING LIMITATIONS AND
PRECAUTIONS. '

The Type 21A is subject to the following operating limi-

tations which are imposed oy terrain, weather, and gen-

eral operating conditions.

Might Effect. Radio waves reflected by the ionosphere
return to the earth at some point 30 to 60 miles from the
station and may cause the pointer to fluctuate. Night
effect is most prevalent during the period just before and
after sunrise and sunset. Generally, the greater the dis-
tance from the station, the greater the effect. The effect
can be minimized by averaging the fluctuations, by flying
at a higher altirude, or by selecting a lower-frequency
station. Maximum night effect will be present with sta-
tions operating in frequency ranges above 1000 ke
frequencies below 1000 ke are generally less subject to
night effeet,

Mountain Effect. Bearings taken in the vicinity of moun-
tainous ierrain may be erroneous or the pointer may
Ructuate due to certain magnetic deposits or radio wave
reflection.

Shoreline Effect. As radio waves pass from land to water,
their direction of travel is changed. Because of shoreline
effect. o bearing taken on an inland station from an air-
craft over water is inaccurnte if it makes an angle of less
thun 30 with the shoreline. At greater angles, bending
15 negligible. When taking bearings over water, there-
fore, choose stations which are either right on the shore,
or s0 locaied that besrings on them make angles greater
than 307 with the shoreline.

Precipitation Stetic. The Type 21 A will provide accu-
rate bearing indicalions under conditions of moderate
precipitation static. 1f the precipitation static is severe,
use LOOP operution and rotate the loop for maximum
signal. To avolid precipitation static that exists in air
muass fronts, eross the air mass front at a right angle and
then proceed on the desired course. If possible, avoid
flving along the air mass front.
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ating equally, slightly left and right.

3. Do not use the C-5%A tuning meter fur d.:stauof:
indications,

4. Select stations which provide stable bearings and
tune the receiver carefully. An interfering signal may
cause a bearing error. To check for an interfering signal,
tune to either side of resonznce (point of maximum sig-
nal). An interfering signal is indicated by a change in
bearing while tuning. 1f necessary, select another station.

5. Take care when taking bearings on stations trans-
mitting the same program—they may be mistaken for
each other, Do not take bearings on synchronized sta-
tions, except when close to the desired station.

6. Do not use a station for bearing indications un-
less it can be identified positively,

7. For accurate recepiion of low-frequency radio
range sipnals, use the ANT position of the COMP-ANT-
LOOP switch. Only in the ANT position are complete
and accurate aural signals received, In the COMP posi-
tion, the ave action present will cause course-broadening
of the signals. Set the VOL control to the lowest usable
audio level and reduce it as the level of the A-N siznals
increases, If an interphone s used when receiving A-N
signals, set the interphone volume at maximum and con-
trol the audio level with the C-59A VOL control.

8. In the LOOP position, the loop may be positioned
for & null, and unless the LOOP switch is operated w0
rotate the loop for maximum reception. the signal will be
weak and erratic. Use the LOOP position for range re-
ception only when heavy static conditions ure causing
poor reception,

9. When using the aural-nuil method for taking bear-
ings, there is o possibility of a 180 ambiguity which
musi be resolved,

10, Strong fields produce very sharp nulls, sometimes
as small as 0.1°. Set the VOL control 1o produce a null
of satisfactory width. The tuning meter or BFO may be
used as 2 null indicator.

Fny]l position, the. s@ql
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3—4 GP!HA'NNG CONTROLS. ;
All operating controls for the ARC Type 21A ADF

‘with the exception of the variation (VAR.) knob on the

indicator, are located on the ARC Type C-59A Control
Unit (see Figures 3—1 and 3-2). Table 3-1 lists the
operating controls, their panel designations (if any), and
their functions. Information regarding the C-59A tuning
meter js also included. In the operating procedures, the
operating controls are identified by their panel designa-
tions,

Mote
Any reference to the ferm "index' os used in
the operating procedures refers to the large,
triangle-shaped index mark located at the top
of the indicator,

3-5. GEMERAL OPERATING PROCEDURE.

Step 1. Turn the C-59A VOL control clockwise to
turn equipment on and allow approximately 30 seconds
for equipment to warm up.

COMP-ANT-LOOP switch to

Turmn the

Step 2.

ANT.

Step 3. Turn the MC BAND switch 1o the desired
frequency band.

Step 4 Adjust the YOL control until background
noise {or stadion if already tuned in) is heard.

Srep 5. Rowte the wning crank wntil station fre-
quency is aligned with frequency dial hairline, then tune
lor maximum twning meter deflection by slowly rotating
the tuning crank in the vicinity of the desired frequency.

Step 6. Readjust the VOL control to desired audio
level. ldeniify the station,

Srep 7. Turn the COMP-ANT-LOQOP switch to the
position required {or the desired function:

To use the Type 21A as an avtomane direction
finder, set the switeh o COMP,
To wse the Tvpe 21A as a low-frequency radio
range receiver, set the switch 1o ANT,
¢. To use the Type 21A for aural null procedures
or during conditions of poor reception, set the switch to
LOOP.
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Cantral
Band Switch

Volume Control

Function Switch COMP-ANT-LOOP

Beat Frequency BFO
Oscillator Switch
Tuning Crank | il
Test Switch LOOP
i
Tuning Meter —_—
Variation Knob VAR !

fon indicaiors) |

“Type ZIA on or off. Cuntrols audio gain of R-SEIA--_.-
_COMP-ANT—LGDP smt::h is in COMP pas:tmn or

In CDM'P position, both loop and sense antennas are con-

~nected and equipment functions as an automatic direction
'-"i'ﬁnder In ANT position, only the sense antenna is connected
“and equipment functions as a standard low- t‘requenc}r range

receiver. In LOOP position, only the loop antenna is con-
nected and LOOP switch may be used to rotate loop for
relatively static-free reception or null procedures.

Controls operation of beat frequency oscillator in R-30A.

Tunes R-30A to desired frequency, which is displayed on
frequency dial.

Rotates loop in either direction regardless of position of
COMP-ANT-LOOP switch. Used to position loop as desired
when COMP-ANT-LOOP switch is in LOOP position for
aural-null procedures, and with switch in COMP position, to
override an incoming signal momentarily to test signal relia-
bility.

In COMP position of COMP-ANT-LOOP switch, peak de-
flection indicates proper tuning.

Rotates dial.

J-—&. BEARING DETERMINATION.

The Type 21A may be used to determine the bearing of
any radio signal. Depending on the setting of the indi-
cator dial with relation to the index, the bearing read on
the indicator may be the relative, magnetic, or true bear-
ing. Proceed as follows:

Step 1. Locate the desired station on the chart and
note its frequency.

Step 2. Operate the equipment and tune in the sta-
tion s outhined in paragraph 3-5. Set the COMP-ANT-
LLOOP swich 1o COMP.

Step 3. For a relative bearing, urn the VAR, knob
on the indicator until the dial zero is aligned with the
index. The pointer will then indicate the relative bearing.

Step 4. For a magnedic bearing, turn the VAR, knob
until the magnetic heading of the aireraft is set to the in-
dex. The pointer will then indicate the magnetic bearing.

a8

Step E. For a wrue bearing, set the magnetic heading
at the index and then set in the magnetic variation with
the VAR, knob. The pointer will then indicate the true
bearing. A west variation is considered negative and an
east variation positive. The VAR knob is marked with
cast-west arrows to indicate the correct direction of rota-
tion of the knob.

Srep 6. To check the reliability of the indicated bear-
ing, press the LOOP switch left or richt and hold until
the pointer has traveled 10° to 207, then release the
switch. If operation is normal and the signal reliable, the
pointer will return to the original bearing.

Note
The aircraft must be held to the heading set into
the indicatar, otherwise the bearing indicared
will not be correct.
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Figure 3-1. ARC Type C-59A Control Unit, Operating Confrols et
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Figure 3-2. ARC Type IN-12 [ndicator
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ing 'ymg the am:mft.nu anya : :
eep the pointer at 0° if the dial 0° ;.ps“iuﬁﬂ
ﬂ‘ﬂl ther mdex or at the mag:l:u:nc headmg
et

way from zero. A change in magnetic heading while
he pointer is kepr at the index indicates that wind drift
s affecting the course of the aircraft,

l'o home to a station, proceed as follows:

Step 1. Operate the equipment and tune in the sta-
ion as outlined in paragraph 3-5.

Step 2. Set the COMP-ANT-LOOP switch to
COMP,

Step 3. Turn the aircraft until the pointer is aligned
vith the index: if the pointer is to the left of the index,
urn left, if to the right, turn right.

Step 4. Rotate the VAR. knob to align the dial 0°
wsition with the index, or the magnetic heading with the
ndex,

Srep 5. Continue the flight with the pointer pointing
o the index uniil arrivai over the station is indicated by
xireme fluctuation of the pointer. Aural monitoring may

-hﬂadmg unul tha pomtcr settles near the 180° position,

B T e St

hccourseiﬂl[becurvedasshomijgureB 3. The-
‘urvature increases as the station is approached because r-_';_
he closer the aircraft gets to the station, the more -

apidly does the wind drift cause the needle to move .

mdlca:mg the statmu has been passed, If the station is
pas'sm:[_d :i the same heading continued, the pointer will
pnmt_to' the rec:pmca] point on the dial,

If a crosswind is affecting the course of the aircraft dur-
ing homing, it will be indicated by a change in magnetic
heading, as read on the DG. If the direction and velocity
of the crosswind is known, the heading can be modified
accordingly. For example: If 0° is aligned with the
index, and if the wind is from the left requiring a 10°
crab angle to stay on course, the pointer should be held
to 10° instead of 0°, or the dial set to 350° and the
pointer to 0° (see Figure 3—4). If the effect of the
crosswind is not known, it may be determined by noting
the change in the magnetic heading while holding the
pointer at the index. If the magnetic heading increases,
the wind is from the right and the pointer should be
held to the left of the index. If the heading decreases,
the wind is from the left and the pointer should be held
to the right of the index. This procedure should be con-
tinued until the rate of change in the magnetic headineg
is minimized. In any case. even with improper wind cor-
rection, the homing procedure will eventually bring the
aircraft over the selected station,

o _'_:"_E'.Ll.ﬁ.L

ACTUAL LINE OF FLIGHT
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Figure 3-3. Homing withoul Compensation for Wind Drifs
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Figure 3—4. Homing with Compensation for Wind Drift

3-8. FdSITIDH DETERMINATION.

The Type 21A may be used to fix the position of an air-
craft by trianguiation. Bearings taken on two or more
stations are plotted, and the point of intersection defines
the point or area of position (see Figure 3-5). Two
stations may be used to obtain the fix, but the use of a
third station provides a check on the accuracy of the
bearings. Proceed as follows:

Step I. Locate three stations (or two if three are not
available} on the chart which are spaced as equally as
possible around the aircraft’s position and note their
frequencies.

Step 2. Operate the equipment and tune in each sta-
tion as uutImcd in paragraph 3-5, with the COMP-
ANT-LOOP switch in ANT position. ldentify each sta-
tion and note the wning dial setting for each.

Step 3. Set the COMP-ANT-LOOP switch to
COMP.

Step 4. Note the magnetic heading as read on the
DG. Mainwain this heading. Set the magnetic heading
at the index, Set in the magnetic variation with the VAR,
knob (refer to paragraph 3-6). Retune to each station
and record the reciproeal of the true bearing as read on
the indicator.

Step 5. Plot the reciprocal bearing [ station-to-uir-
craft) of each true bearing (aircraft-to-station} on the
chart. The aircraft is located at the intersection of the
projected bearing lines, or if they do not intersect, it is
near the center of the triangle formed by the three lines.
If only two stations are used, the imtersection of the
two lines may be assumed to be the aircraft’s position.

3-9. TIME-FROM-STATION CALCULATION.

The Type 21A may be used to calculate the time from
a slation as shown in Figure 3-6. Operate the equip-
ment as outlined in paragraph 3-5, set the COMP-ANT-
LOOP switch in the COMP position, and proceed as
follows: A

Step I. Tunc in and identify the station, Note the
indicator pointer reading.

Step 2. Turn the aircraft until pointer is at either 907
ar 270°,

Srep 3. Note the time and fily a constant, magnetic
heading until there is a bearing change of 5° to 10° as

- indicated by the pointer. When the bearing change is

evident, note the time again and apply the following
formula:

_ 60 x Minutes between Bearings

Degree of Bearing Change

Minutes
from Station

For example: If it took 1 minute to fly a bearing change
of 107, the aircraft is:
60x1

___I.U = & minutes from the station

In the formula noted. multiplying the minutes flown be-
tween bearings by 60 converts the minutes flown to sec-
onds flown. If the time flown between bearings is less
than 1 minute, Ao conversion is necessary. The number
of seconds flown divided by the degree of change gives
the time from the station in minutes.

Fly a 107 change whenever practical to simplify the re-
quired calculation, If the pointer moves so rapidly that a

satisfactory time check cannot be obtained during a 107
bearing change, the aircraft is very close to the station.
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sosition, the VOL control functions as an r-f sensitivity
:ontrol; when the control is adjusted to a normal listen-
ng level, the avc is inactive due to the ave delay, These
onditions, plus the sensitivity and selectivity of the
L-30A, permit the Type 21A to be used as a low-fre-
uency range receiver. To use the Type 21A for this
urpose, operate the equipment as outlined in para-
raph 3-5.

Mote

The receiver should always be operated with
the YOL control backed off to o comfortable
audio level during low-frequency range opera-
tion because course broadening may result at
high audie levels, In ANT operation the audio
‘output is adjusted by manually varying the r-f
gain of the receiver. This method iz used so that
the incoming signal level may be kepr below the
range of avc action, thereby previding an in-
dication of relative signal strength. The contral
circuit of the COMP-ANT-LOCP switch aviomati-
cally switches the VOL coniral to perform the
function described.

-12. LOCP OPERATICN.

ith the COMP-ANT-LOOP switch in the LOGP posi-
n, operation of the LOOP switch provides manual
ntrol of loop rotation. The Type 21A mayv therefore
used for manual direction finding ( MDF ) procedures
Jesired. During such procedures. the loop is rotated
receive either a minimum or zero signal {aural null),
when taking bearings, or a maximum signal, as when
eption is required during heavy static conditions,

ce the sense antenna is disconnecied in the LOOP
ition, two aural nulls are present so that the bearing
wn by the pointer is either the proper bearing or its
procal. This 1807 ambiguity must bhe resolved to
srrmine which is the correct beuring (refer to pari-
wh 3—13), If desired, the BFO may be used 1o assist
scating a null (refer to paragraph 3-14}.

:n operating in the area of thunderstorms or when
sipitation static is present, the use of the loop antenna
& improves the intelligibility of signals because the
t is subject to less interference than is the sense an-
2. Under these conditions, the loop should be

3 90" frum one of the

'_ ﬁdes_'_bad in Figures 3-8 and 3-9. Figure
t u_' of . suig]e ADF installation, and

COMP. Aﬂ:'rimp switch is in the ANT

ence is principally frl:;n:[m%' dis
be better to turn the lf:nnpﬂf ]
the mtcrference i :

d -. i -;-

proper bearing or its mpmc:al Unless the aircraft posi-
tion is known definitely, this ambiguity must be re- -
solved to determine the bearing from the aircraft to the
station. Proceed as follows:

Step 1. With the COMP-ANT-LOOP switch set to
LOQP, rotate the loop antenna with the LOOP switch
for an aural null. Maintain the heading and note rhe DG
reading.

Step 2. Make a 907 left turn. Maintain this heading
for 3 to 10 minutes, depending on ground speed and
distance from station.

Step 3. Make a 90° right turn to return to the orig-
inal course and note the DG reading.

Step 4. If the DG reading of Step 3 shows that the
station is now to the right of the DG reading noted in
Step 1. the station is ahead. If the new DG reading indi-
cates the station is to the left of the original DG reading,
the station is behind,

3=14. BFO OPERATION.

The BFO is used o identify CW trunsmissions occurring
within the frequency range of the R-30A, such as thase
employed inareas outside the US.A., and to aid in de-
termining aural nulis. For CW identification, the COMP-
ANT-LOOP switch is placed in the ANT position; for
aural null procedures, the switch is set 1o the LOOP
osItIon.

CW Signals. The BFO is used principaily for the identi-
fication of CW signals, When the BFO is operating, a
smali voitage is injected into the i-f umplifier of the
R-20A Receiver to produce a 900-cycle beat note with a
properly wned CW signal. This beat note (tone) ap-
pears in the audio outpur of the receiver. A< the re-
ceiver is detuned slightly, the frequency of the beat note
will change producing a different tone as heard in the
headset. As the receiver is tuned from one side of the
signal to the other. the tone will decrease from a high
pitch to zero and then increase again on the other side
of zero beat. Thus, there are two R-30A wnings which
produce u 900-cycle tone, only one of which may be
used for correct operation. Consequently, when using
the BFQ, tune to the lower of the o closely adjacent
dial readings at which a suitable rone is obrained.
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Figure 3=6. Time-from-5Station Calcuiafion
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ssic-modulated signals, :
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ion, the BFO shaufdnm y
mdm‘a:ed carner

i - LOOP swnch in the LOOP pc:rsmun tune the rec.r.m:r o
an be obtained in the ANT position. This mIa_t : obtain a beat note of the desired audio frequency, with =
ess is due to the avc action and the method of control- ~  the dial turned toward the frequencies below the zero

ng the audio gain in the COMP position. Under this beat position. Operate the LOOP switch to rotate the
ondition, the signal level is so high at the end of the loop antenna until the tone drops off sharply in ampli-

f amplifier that the BFO produces only a very small tude, and read the relative bearing of the transmitting
zreentage modulation of the i-f signal. Consequently, station on the indicator.
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T R e
The following procedure
assumes a no-wind con-
dition.

@I Tune in and identify radio .beannn. Fly a
192" track {from the low-frequency radio fix to
o MHW radio beacon. (DG reading of 192°,

5 indicator reading of 0°.)

o @ After reaching MHW, turn right and fly a
A 230° outbound track. (DG reading of 230°,
T indicator reading of 180°.) Continee cutbound

: 0s0° E
i until track ig “tied down, '

DG HEADING 050~
INDICATOR .
BEARING 0° e @ Make a 45° left turn (at completion of turn
indicaztur will read approximately 225%) and fly
3 H"""“INDICATOF{ a 185° track for 1 minute,
\ BEARING 1BO® —_—
DG HEADING 182® N During this I minute fight

indicator reading will change
depending on aircraft’s dis-
tance {rom track,

Make a 180° right turn and fly a 005° track.

@) As indicator reading approaches 45°
. (approximately 42°), start a right turn to
HST intercept desired inbound track.

326 ;

@ To align aircraft with runway, fly a 050°
/ track. (DG reading of 050°, indicator read-
ing of 0°.] Proceed inbound over MHW,

INDICATOR (B} As aircraft i '
passes over MHW, indicator
BEARING lsa® pointer swings from 0° to 180°. To make

f ; good the 050° track, maintain DG reading
‘g___a- of 0307 and indicator reading of T8G°.
!

N

~
1
DG HEADING Q30*®
Tl

G HEADING 230"

™~
INDICATOR
BEARING

PSR j
N
— . (READING WILL VARY) |
INGICATOR i

SEARING O° ﬁ ;-,(?\,

| “_J::"‘-DG HE&DING 185° |

\ DG HEADING 005° "

INDICATOR
ﬁEAmNG qze |
—

-
-

—

230"

Figure 3—7. Typical ADF Approach Using H Facility
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RC T}rpa 21

PROCEDURE

- HNote

The following procedure
assumes a no-wind con-
dition.

(I) Tune in and identify LOM. Fly a 150° track

T § PR ety , [rom the low-frequency radio fix to LOM. (DG
I;Téigi:tﬁﬂg“\ \L o ';_.p--'-"""nG HEADING 350 reading of 150°, indicator reading of 0°.} Pro-
e B A i ceed to LOM.
: ”'I“"---. (Z} After reaching LOM, turn right and fly a
\ ' INDICATOR 170° outbound track. (DG reading of 170°,
DG HEADING 1507 \ BEARING 180° indicator reading of 180°.) Continue outbound
.' until track is “"tied down. "’
\oLmm =3 ;
.‘ 20| KC -HIE&F- (3) Make a 457 left turn and fly a 125° track for
\ DG HEADING 350° 1 minute, Tune in and identily LMM.
Note
-r!-_ Indicator readings will
'!r"'"""--...__ INDICATOR change depending on air-
i BEARING Q% craft’s distance [rom
track.

Make a 180° right tern and fly a 3057 track.

LOM Ty As indicator reading approaches 45°
(approximately 42°), start a right turn to
intercept desired inbound track.

3) To align aircralt with runway, fly a 350°
track. (DG reading of 3507, indicator reading
INDICATOR : of 0%.) ; '

1 Proceed Inbound over TOM,
{7, As alrcraft passes over LMM, indicator
& pointer swings from 0" 1o 180°. To make gﬂﬂ'd
UE HEADING 170 the 350° track, maintain a G ri*‘!dtnr of 350°
and an indicator reading of 18D
L = o INDICATOR |
DG HEADING 330 -.____’r‘ BEARING !
- ke (READING WILL VARY) i
INDICATOR ]
BEARING O° ]

T.@’}""“-DG HEADING 125°
\

\ DG HEADING 305° \\H .

fmmcn.‘roﬁ
BEARIMG -42“"JI

e
-

T

3507

T4
Figure 3—8. Typical ILS/ADF Approach with Single ADF Instailation
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INDICATOR
BEARING 180°

BEARING O®

INDICATOR
BEARING 18

DG HEADING 350‘“-_,,____h INDMCATOR

I'l-d-
INDICATOR— |

BEARING O°

INDICATOR | e S
BEARING O° : i Nota

The following procedure
assumes 2 no-wind con-

! \D dition.
/ G HEADING 210°

{D Tune one ADF receiver to LOM and identify.
/ Tune the other ADF receiver to LMM and
’, identify. Proceed to LOM. Angle between
indicator pointers will increase as aircraft
,-" approaches LOM.

,r" @ After reaching LOM, turn left (outbound) and
fly a 170° track. (DG reading of 170°, indicator
pointers at 180°.) Proceed outbound until track
is “tied down. "

LOM (T} Make a 45° left turn and fly 125° track for
219 KC 1 minute.

<y >

MNate
Indicator readings will
change depending on air-
craft’s distance from
track.

(@) Make a 180° rignt tern and fly a 305° track.
As the indicator pointers approach 457
{approximately 42°), start a right turn to
intercept the deslred inbound track.

(& When aircraft is correctly aligned with run-
way, both indicator pointers wiil read 0°.

BEARING (6) When aircraft passes over LOM, one indi-
~ {READING WILL VARY) cator pointer will swing to 180°, the sther will

k remain at 0°, |
ﬂ-/ |
(T) When aircraft passes over LMM, the other [

'l. Ly indicator pointer will swing to 1807,
"'|I-.__ &
\J DG HEADING 125

\ DG HEADING 305° \H

|
F - INDICATOR
“BEARING <2° |

g

350

3 TPIA43
Figure 3-%. Typical IL5/ADF Approach with Dual ADF Installation
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Radio Cmpns: opmnom A umpljﬁad block diagram

of the Type 21A is shown in Figure 4-1. With the
COMP-AI'TF-LDDP switch of the C-59A C{mtml Unit
i the mMP posrtmn, the Type 21A functions as
follows: An r-f Tmitag: induced in the L-11.Loop by the
received ﬂgna.l is amphﬁ:d phase-shifted 90°, applied
to a balanced modulator, and combined with a veltage
induced in an omnidirectional sense antenna, to produce
a resultant amplitude-modulated signal. In this arrange-
ment, the phase of the modulation envelope reverses with
respect to the phase of the modulation source when the
loop passes through a null. Because the modulation en-
velope is detected in a conventional manner and applied
te one winding of a two-phase loop-drive motor which
has its other winding driven from a fixed-phase source,
the direction of rotation of the loop-drive motor re-
verses at the null. In the Type 21A the 100-cycle modu-
lation rate is supplied by an alternator winding on the
P-14A Power Unit. The 100-cycle voltages from the
alternator and from the amplified detector output are
used to drive the loop motor.

Communication and Radio Range Operation. With the
COMP-ANT-LOOP switch in the ANT position, the
balanced modulator is de-energized and the R-30A func-
tions as a conventional communication and low-fre-
quency radio range receiver. The r-f voltage induced in
the sense antenna is amplified and detected in the usual
manner, and the audio output is fed to the headset.

Loop Operation. With the COMP-ANT-LOOP switch
in the LOOP position, the sense antenna input is
grounded, the balanced modulator is unbalanced and

gears and a 6(} 1 raductmn worm gear A spnng—luaded
gear assembly takes up backlash in the worm gear sys-
tem. The band-switch ESEI’.‘.I‘.I]b]}F consists: uf a d-c motor,
2 4000:1 gcar train, and a motor-control svntch assembly.
The motor operating voltage is supplied thmugh a relay

(K101). which is controlled by a rotary switch con-
- nected in parallel with a cam-operated Mu:ru Switch.

When the rotary switch opens and the cam follower
drops in the cam notch, the Micro Switch ¢ Dpens causing
motor relay K101 to disconnect the voltage from the
motor and short the motor terminals, thus acting as
dynamic brake. The Micro Switch serves as a fine con-
trol, since the cam rotates at three times: the speed of
the rotary switch shaft.

Circuit Description of Compass {(COMP) Operation, The
functioning of the R-30A circuits with the C-50A
COMP-ANT-LOOP switch in the COMP position is de-
scribed in the following paragraphs. A schematic dia-
gram of the R-30A is shown in Figure 6-1.

Loor amrLIFIER. The voltage from the loop antenna is
applied to the primary of a loop transformer, T101,
T102, or T103, depending on the band in operation (see
Figure 4=2}. The secondary of the loop transformer is
tuned by CI107A and is coupled to the loop amplifier,
V101. C109 acts as a capacitor load for the loop ampli-
fier and retards the phase of the loop voltage 90° beyond
the 188° phase shift produced by V101. This voltage
is either in phase or 1807 out of phase with the sense
anténna voltage.

MopuLaTor. The output of the loop amplifier, V101, is
fed equally to the grids of V102A and V10G2B, the modu-
lator, through C111 and C112 (see Figure 4-2). The
grids of V102A and V102B are also fed at opposite
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voltage causes
ter amplify the signal, ther  transferring the signal from
one end to the other of the center-tapped winding. As
this action takes place, the vn[tage induced in the second-
ary winding of the selected antenna transformer re-
werses the r-f phase on alternate halves of the 100-cycle
modulating voltage,

ANTENNA CIRCUIT. The sense antenna voltage is fed to
a high-impedance winding of the same antenna trans-
former used by the modulator circuit (see Figure 4-2).
The sense antenna voltage induces a signal voltage in
the secondary of the antenna transformer. The signal
voltage from the modulator adds to the induced sense
untenna signal when one of the triode sections of V102

alternator voltage dependmg ﬂn whmh side of the nu]]
the loop is oriented. The resultmg IUO—cyc]e mudulated
r-f signal is nmphﬁed by V103." i

FIRST AND SECOND R-F CIRCUITS. The platr. of the first

r-f amplifier, V103, is connected to the primary of the
first -f transformcr T108, T109, or T110, depending
on the band in use. The secondary is tuned by C107C.
The secondary is low-side coupled to a tuned winding of
an identical r-f transformer, T111, T112, or T113, de-
pending on the band in use. A common impedance for
these transformers is provided by L101, L102, or L103,
respectively, depending on the band in use. The low-
impedance winding of the second r-f transformer is fed
through a miniature coaxial cable to the grid of the mixer
tube, V105,

(e
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Figure 4—2. Loop Amplifier and Modulatar, COMP and Bond 1 (.79-.40)
Pasitions, Simplified Schematic Diagram




; '._'_audno amphﬁcr V110. The audio uu:put' fevel is con

quency, pmducmg a ]42 5- kc mt,crn: te fraquancy
Double-tuned transformers are us.ed for coupling be-
tween the mixer output and the two stages of i-f amplifi-
cation, so that a total of three double—mn:ﬂ i-f trans-
inrmers is used. : 3

trolled in the grid circuit of V110 by the ‘E"DIIJ[IJIB coutml' oy

located in the C-59A Control Unit.

tion of C163 and R131, is coupled to a 1{}0—1:1.'::1& loop
amplifier whose output drives one phase of the loop
motor, Coupling to the first amplifier section, V111, is
through R141 and C169, The plate of V111 is coupled

il
i T4
Ri7 | Rug
00k | 22K

-+ |
Jf ciore
7T GANG
.. nmlazf %:6134
T 3_!2 .
e TO ISTIF
V105 [ TRANGFORNER
0135 5899
Izpr MIXER

HV2

0SC IKJECTION

FROM 2ND RE
ASSEMBLY

v i

ROTES:

I ALL CAPACITOR VALUES ARE IN NIGRONICROFARADS
(puF) UNLESS OTHERWISE NOTED.

2. ALL RESISTANCE VALUES ARE IN OHMS. MULTIFLIER
FOR RESISTANGCE VALUES: R-1000.

THFLS

Figure 4-3. Oscillator and Mixer, Band ! {.19-40] Position, Simplified Schemaofic Diagram
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100-cycLE AMPLIFIER. The detector 0utput at the ]unc-” ;



e
b ampil.ﬁt:r 1.-’1 12A throug

ombinations, R147-C170" an'd*Ri 8( Lf}'é*;}ﬁh .E]u:ri‘._:
uppresses harmonics’ "uf lﬂﬂ cyc"l?s}éf'& "d;g@gthwomcr :

iinor phase-shifting ccmpﬂneuts ad]nsﬂr"'tﬁe phase re-
itionship between the lﬂD-cyclg __,amghﬁarctmtput and
he 100-cycle supply to the fixed pha e of the loop motor
5 90, as required for proper mdtnr ‘operation. V112B
; a phase inverter whose: outpni:, “with the output of
FI12A, drives push-pu]l stages V113 and V114, The
witput transformer for this 100-cycle amplifier is lo-
ated in the P-14A Power Unit. The secondary of the
witput transformer is coupled to the loop motor through
he interconnecting wiring of the equipment,

\vc circuiT. The plate of the second i-f amplifier
eeds terminals 5 and 7 of V108, which functions as the
we diode. Automatic volume control delay is accom-
slished by the ave clamp tube, V109A, and associated
esistors R132, R133, and R134. When the detector
wutput is below approximately — 10 volts, developed at
‘he detector diode plate, ave action does not take place.
Prior 10 the ave point, ave clamp tube VI09A is con-
jucting because there iz a positive voltage applied to the
iinte through K134, However, the ave line does not go
Meitivie due to the conducting action of the clamp tube.
Wien the developed negative voltage at the ave detector
~late, terminal 3 of V108, exceeds approximately — 10
volts, the ave clump tube stops conducting and the ave
e goes negative. The amount that the ave line goes
secative depends on the strength of the received signal.
The ave voltage controls the grid bias of r-f amplifier
103, mizer V105, and first i-f amplifier V1086,

M=anLinG cincuiT, When the band selector is in opera-
ton, the audio output is eliminated in the cathode circuit

4 V1098 to remove undesired noise. While the band

wlecior 18 in operation, the primary input voltage, 27.5
= 13.75 volts dc. is applied to one end of R136 to bias
P00 1o cut-off so that no amplification takes place in
ts stuge during band-switching.

Zircuit Description of Antenna (ANT) Cperation. When
he C-594 COMP-ANT-LOOP switch is in the ANT
wizition, the function of the R-30A circuits is the same
i« for compass operation, except for the modulator and
solume control circuits,

vonuLaTor. During ANT operation the modulator is
fecnergized by the COMP-ANT-LOOP swiich which
rrounds rermingl D oof 1103, Terminal D, which j= con-
woted to terminad 2 of 2103, removes plate voltage from
Be modulator by grounding the plate-end of series re-
stor R 14,

JoLUsE conTRoL, During ANT eperation, the VOL
ontrol in the C-59A is connected to control the r-f
ensitivity of the receiver instead of the audio level by
emoving the sround connection from terminal K of

2

o e e e

_turned to terminal K of J103 (SENS line). R124 ap--
‘plies a limited amount of d-c current from the HV2:
supply to the SENS line to insure a sufficient reduction

V103 and V106, the cathode loads of which are I

in sensitivity under very high signal level conditions. The '
audio gain is held nearly constant at maximum gain dur-
ing ANT operation. The COMP-ANT-LOOP switch
disconnects the low side of the audio level potentiometer,
R201B, from ground for ANT operation. By maintain-
ing maximum audio gain and controlling the r-f sensi-
tivity during ANT operation, the R-30A operates below
the avc point when the audio output is set at a comfort-
able level. To eliminate the ambiguity of the A and N
coded sidebands, operation below the avc point is de-
sirable when receiving low-frequency radio range trans-
missions that do not have an omnidirectional radiated
carrier,

Circuit Descripiion of Loop (LOOP) QOperatien. When
the C-59A COMP-ANT-LOOP swiich is in the LOOP
position, the R-30A functions the same as during com-
pass (COMP) operation, except for the volume. an-
tenna, and modulator circuits. The volume control cir-
cuit operates as during antenna { ANT) operation; that
is, as an r-f sensitivity control. The differences in the
antenna and modulator circuits are as follows: In the
LOOP position, K102 in the R-30A is energized (see
Figure 4—4). The relay concts ground the sense an-
lenna mpod, terminste the anwenna transformer { T105,
T106, or TIOT ) in o 150-pal copacitor to maintain opii-
mum tuning, short out the 100-cvcle input 1o the bal-
anced modalator, and unbalance the modulator o make
it function as an amplifier,

Beat Frequency Cscillater, The ot frequency oscillu-
tor (BFO) s o rransistor tuned-collector  oscillator.
wned o 1434 ke, The ovtput ol the BFO is fed o ihe
grid of V107, the second i-f amplifier, through C177.
The operation of the BFQ s controlled by the BFO
switch on the C-59A. Wihen the BFO switeh i in the
OFF position {switch closed). the junction of K159
and R 160 is grounded removing B - frons the transistor,
When the BFO is operating. o small voltage (at 1434
ko) is injecied into the i-f amplifier so that a properly
twned CW sional pussing throueh the =0 amplifier (at
42.5 ke) will praoduce o %0-cycle bear note with the
BEFO. Aafter amplification, the YWil-ovele signal appears
in the sudio outpur of the R-30A, If the receiver tuning
is changed slightly, the signal frequency passing through
the i-f amplifier is changed, und the beat note frequency
ttone) will change correspondingly. As the R-30A is
tuned from one side of the signal 10 the other. the beat
note will decrease from a high awdio-frequency 1o zero,




) 50'0-_—6}"010 tone. Sl.nce the l-f bandpass is narrow (ﬁ db

seration. For example: If the R-30A tuning is in-
reased by 1.8 ke from the proper point, the signal fre-
uency in the i-f amplifier will become 144.3 ke, in-
“stead of 142.5 ke. This frequency will beat with the

143.4-ke signal from the BFO to produce a 900-cycle
tone output again. While the tuned frequency is being
increased, the tone output will decrease in frequency
from 900-cycles to 0 and then rise again. Because of
the narrow i-f bandpass, the centered 142.5-kc signal
will be amplified as intended, but the 144.3-kc signal
will be relatively attenuated; also, if the R-30A is tuned
1.8 kc on the high side of the desired frequency, inter-
ference may be encountered from signals on the adjacent
channel. Therefore, the R-30A should be tuned to the
lower of the two adjacent C-39A dial readings at which
a 900-cycle tone is obtained.

-

m at 4.5 kc), only one tuning may be used for proper"

T R T

The Inop vn{tagé is 90° out of phase with re-
spe.ct to the semu antenna voltage and leads or lags the
sense voltage, de;:endmg on which side of the null posi-
tion the loop is oriented. The loop voltage phase re-
verses 180° as the loop is rotated through its null posi-
tion. When the Type 21A is operating in the COMP
position, the loop is driven to its null by a two-phase
motor. One phase of input for this motor is derived di-
rectly from the 100-cvcle output of the dynamotor-
alternator on the P-14A Power Unit; the other is ob-
tained from the R-30A Receiver. The direction in which
the motor drives the loop depends on whether the loop
voltage leads or lags the sense voltage. The same end
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of the fr.rnte bar a]ways pomls toward the station, there- :
by preventing 180° ambiguity of the reading. Loop-

position information is transferred to the indicator by a
synchro transmitter contained in the L-11 Loop, and a
synchro receiver contained in the indicator. Since the
direction-of-signal arrival may be distorted by the air-
craft structure, causing the indicated bearing to be in
error, the angular position of the loop synchro may be
modified by an adjustable, mechanical compensating
system. The compensating system (described in para-
graph 1-5) is located between the loop shaft and the
shaft of the synchro-transmitter.

4-4. C-59A CONTROL UNIT.
General, The ARC Type C-59A Control Unit includes
a COMP-ANT-LOOP switch, a VOL control, a LOOP
switch, a tuning crank, a tuning meter, a BFO switch,
and an MC BAND switch. The functions of these con-
trols are described in paragraph 1-5 and Table 3-1.
When the COMP-ANT-LOOP switch is in the COMP
position. the loop and modulator circuits of the receiver
arc energized and the VOL control functions as an audio
level contral, with the r-f sensitivity controlled by ave
action. In the ANT position, the loop and modulator
ircuits are de-energized and the VOL contral becomes
n r-f sensitivity control. In the LOOP position, the
modulating voltage is removed, the balanced modulator
is unhalunced, the sense antenna input is removed, and
the VOIL. control functions as an r-f sensitivity control.

COMP Operation, With the COMP-ANT-LOOP switch
in the COMP position. the C-59A circuit is connected

as TobHows:

1. The negative terminal of the tuning meter. M201,
is orounded by 5204, which grounds terminal P of 1201
shroush the toning meter. Under this condition, the
R-30A aperaies at o maximum r-f @iin with no signal,
ard the pain i regulated by dve

|
Matt

won according to sig-

strengih,

2. The cathode current of the r-f and first i-f ampli-
rs in the R-30A flows through the tuning meter. The
neter is arranged with o zero-current indicution at the
.. With no signal input, the meter reads to the left

¥
fie
31

becuuse there s minimum bias and maximum current
fiow throueh the r=f and first i-f amplificr wbes, As the
femal nput s increased, the negative ave voltage in-
reuges and the total cathode current decresses. causing
the meter to read further to the right,
The low side of R20IB is grounded so that the
WL control functions to control the audio output of the
R-30A.
The low side of the 100-cycle owput transformer
73] in the P-14A0 s grounded (through L of J301)
204 1o complete the loop motor drive cireuit for
3P operation.

r[unal.K of 1201 to. mher t:u:l:lma] L or M. Terminal L is
connected directly tﬁTI’Ie Iﬂ(]-cy:lt output of the dyna-

'mot'ur-altemamr in installations where the sense antenna

ts bellj,r-mounmd, ‘Terminal M, connected to a phase re-
versing’ transfum‘iér*(*I‘SUZJ in the P-14A, provides a
voltagc IBU"' uut of phase with the voltage on terminal
L. In top sense antenna installations, terminals L'and M
are interchanged by the interconnecting wiring. The
power on-off switch, $202, which is part of the VOL
control, grounds terminal Q of J201 when the equip-
ment is turned on to energize the power relay in the
P-14A.

ANT Operation. With the COMP-ANT-LOOP switch
in the ANT position, the C-59A circuit is connected as
follows:

1. Terminal R of J201 is grounded to remove the
plate voltage from the R-30A modulator circuit, thereby
disabling the loop circuits.

2. R201A is connected into the circuit so that the
VOL control functions as an r-f sensitivity contral, The
low end of R201B is removed from ground. The audio
gain is then always near its maximum value.

3. In ANT operation. the tuning meter is affected by
the position of the VOL control. The tuning meter reads
further to the right as the r-f gain of the receiver is de-
creased by turning the VOL control counterclockwise,

LOOP Operation, With the COMP-ANT-LOOP switch
in the LOQOP position, the C-39A circuil is connected as
follows:

1. Terminal N of J201 is grounded to encroize the
loop relay, K102, in the R-304A,

2. Terminal 11 of §204 is disconnected from graund.
and terminal P of J201 is grounded through R201A so
that the VOL control functions as an r-f sensitivity con-
trol. Terminal & of $204 s disconnected from ground.
Openin" the low side {terminal 5 of T?RJI b and prevent-
ing the loop motor from being encrgized by noise output
from the 100-cycle amplifier so that the loop dues not
wander.

3. The low end of R20UB is disconnected from
ground and the audio gain is always near its maximurnm
value.

4. The tuning meter is affected by the position of the
VOL contral, The tuning meter reads further to the right
us the r-f ouin of the receiver is decreased by turning the
WOL control counterclockwise,

5. The LOOP switch, when held either wo the left or
right, supplies the 100-cycle signal 10 the loop motor in



‘or 180° phase to V111 of
tcl ;ﬁ‘bwde drive to the loep

4—5. P-14A POWER l.IHIT.
The ARC Type P—MA Power Unit operates from the
aircraft’s primary power source and delivers all the
power required to operate the Type 21A, The P-14A
consists of a dynamotor-alternator, filter companents for
the d-c supply, a power relay, a phase-reversing trans-
former, and an output transformer for the 100-cycle
amplifier. The dynamotor-alternator supplies the a-c
power required to energize the loop motor and synchro
system, and the d-c power required by the electron
tubes. The dynamotor-alternator is speed-regulated by
a centrifugally actuated switch. A 125-ohm resistor is
connected in series with the field. The centrifugally ac-
tuated contacts on the speed governor shunt the 125-
ohm resistor when closed. The operation of the motor
section and speed governor of the dynamotor-aliernator
is described in the following paragraph.

Initially the contacts of the speed regulator are closed
to provide maximum field current for maximum starting
torque., When the motor is encrgized and the armature
speed increases, the governor contacts open. The 125-
chm resistor decreases the shunt field current causing
an increase in armature speed, When the armature
reaches the desired speed, the contacts close and allow
full current to flow through the shunt field. The shunt
field action tends to decrease the armature speed. The
speed governor contacts open and close as necessary to
maintain a constant speed. The speed regulator com-
mutator is split into two segments so that the current
through the contacts is reversed during each armature
revolution. Reversing the current through the contacts
retards “pitting” and “pile-up” on the contuct surfaces.
L301 and C304 form a filter at the input of the P-14A
to filter out unwanted noise that may originate from the

T /.z"'-

-vol
dynamotor-alternator. R301 decreases. thmvoltagé ap-
plied to the R-30A electron tube filaments so that the
average filament voltage on each tube is 6.3 volts when
the aircraft's supply is 27.5 volts (this resistor is not
used in 14-volt equipments). K301 is the power relay
for the ARC Type 21A ADF. The relay is energized
when terminal D of J301 is grounded. T301 is the out-
put transformer for the 100-cycle amplifier stage in the
R-30A. The input to T301 is from the push-pull am-
plifier, V113 and V114, in the R-30A. The output of
T301 drives one phase of the two-phase loop motor.

The P-14A includes a provision to stabilize the orienta-
tion of the loop antenna during LOOP operation. To
achieve stabilization, terminal 5 of the 100-cycle output
transformer is disconnected from ground when the C594
COMP-ANT-LOOP swiich is in the LOOP or ANT
position.

4—6. IN-12, IN-13, AND IN-13A IMDICATORS.
Two types of indicators may be used with the ARC Type
21A ADF. The ARC Type IN-12 Indicator, used in
single ADF installations, is a hermetically sealed unit
consisting of a synchro receiver driving a single pointer,
and a dial. The dial may be positioned by rotating the
variation (VAR.) knob. The synchro receiver rotor
orients itself to the same angular position as the synchro
transmitter in the L-11 Loop.

The ARC Tvpe IN-13 and IN-13A Indicators, used in
dual ADF installations, each contain two synchio re-
ceivers driving separate pointers on the same axis of
rotation; the synchros are also on the same axis, with
the shaft of the rear unit passing through a hollow shaft
of the forward synchro. Like the IN-12, the IN-13 and
IN-13A arc hermctically sealed, and the dial may be
rotated by the VAR, knob. The IN-13A is identical o
the IN-13 except that the ground connection of each
synchro is connected to a separate terminul on the con-
necior. instead of to a common terminal, to isalate the
svnchro circuils.
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SECTION V
MAINTENANCE

5=1. INTRODUCTION.

This section includes a system trouble-shooting chart,
receiver test and alignment procedures, and other main-
tenance data. Individual unit performance may be
checked by substituting a reliable unit and making a
vomparative test. Understanding the principles of opera-
tion of the equipment, as deseribed in Section IV re-
ferring to the schematic diagrams in Section VI: and
making comparative stage gain, voltage, and resistance
ueasurements will aid in localizing trouble,

“=7. SYSTEM TROUEBLE-SHOOTING CHART.

able 5-1 is a system trouble-shooting chart supplied
as zn aid in localizing trouble to a particular unit, and
in some cases to a particular circuit or part. The pro-

cedures described are based on trouble-shooting the
equipment while installed in the aircraft, though they
may also be used when bench-testing the equipment.
Units causing equipment failure may also be located
by substituting a reliable unit. If the fault cannot be
corrected with the equipment installed in the aircraft,
either the suspected units or the complete equipment
may be removed for a bench test,

Note
Do not remove the L-11 Loop from the aircraft
unless absolutely necessary,

If a bench test is required, the use of the ARC Type
BTK-21 Bench Test Kit will be helpful.

TABLE 5—7. SYSTEM TROUEBLE-SHOOTING CHART

Symptom | Probeble Trouble

| ) Procedure

Ir Jicator pointer shows station |
waring on one or iwo bands
Ay duaring COMP operation,
{Loop rotates normally when
LOHIP switch s operated.) [

Fatlure in r-f section of receiver.

Remove receiver for bench test. Make stupe zuin meas-
urements {refer to Table 5-5).

ndecator pomter does nod show

Poor sensitivity  {refer 1o Pro-

Tune receiver to known weak station und check sensitivity

Aation bearing on any band, or cedure ). of reception during ANT and LOOP operstion. Localize

mates 10 station bearng too i | trouble as follows:

lowly during COMP operation, | o Fuilure in rof or i-f section of | & If semilivily is poor for both ANT and LOOF opera-
|

Loop rotates normally when
S0P switch 1s operated, )

receiver,

| tion, remove receiver for bench test. Make stipe pain
measurements {refer to Table 5-57.
. If sensitivity is normal for ANT but poor for LOOP

| h Loop cable assembly opened

or shorted, or braided  shield
dimaged. Fatlure m loop ampli-
fier. Z10), or modulator, Z102,
of receiver, Defective loop an-

ienna,

¢, Defective sense antenna cable
Or sense antenna.

d. Failure in control unit or de-
fective interconnecting wiring.

operation, check loop cable assembly; check component
parts uf 2101 and Z102, Replace loop if proved defective,

¢. If sensitivity is normal for LOOP but poor far ANT
aperation, check sense antenna cable for open or short;
check condition and installation of sense antennz.

d. If sensitivity is normal for both ANT and LOOP op-
eration, check condition and operation of COMP-ANT-
LOOP swiich in control unil. Make continuity check of
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TEM, TROUBLE-SHOOTING CHART — Continued

5!

=
27 Probable Trouble

Procedure i il

g

_'p__;_lgf_rmta!inu (refer to Pro-
cedure).

o

a . Defective interconnecting

 wiring,

b. Defective COMP-ANT-
LOOP switch in contral unit.

. Incorrect a-c output from
dynamotor-alternator of power
umit.

d. 100-cycle amplifier in re-
ceiver of output transformer
T301, in power unit defective.

€. Defective loop molor or
loop gearing,

Loop rotating (refer to Proce-
dure]),

a. Failure of synchro-trans.
mitter, B402, in loop.

. Failure of synchro in indi-
cator,

€ Dwefective  interconnecting
wiring.

d. Friction in hearings of in-
dicator,

Indicator pointer rotates to sta-
tion bearing too siowly during |
COMP operation, and also when
LOOP switch is operated,

Incorrect a-¢ output from dyna-
motor-allernator power unit,

Failure in 1{-cycle amplifier in
Teceiver.
Defective inlerconnecting wiring.

Defective leop motor or Joop
Eearing.

Switch to LOOP operation, tune in strong,.lta\hq.ﬂpﬁ* it
ate LOOP switch, and check for aural nulls. If signal does
not pass through nulls, loop is not rotating. - Localize
trouble as follows: LR

a. Check continuity of interconnecting wiring {see Fig-
ure 2-20, 2-21, or 2-22),

b. Set COMP-ANT-LOOP switch to COMP, Remove
bottom cover from power unit. Make ohmmeter check
that terminal 5§ of T301 is conneeted to ground; if not
grounded, switch is defective or trouble is in interconnect-
ing wiring,

c. Remove bottom cover from power unit. Measure
value and frequency of 100-cycle vollape between termi-
nals C and E of J301; should he 13( =1} wolts ac,
100(+3) eps,

d. Make continuity check of T301, Make stage pain
measurement of 100-cyele amplifier {refer to Table 5=5).

. Measure resistance between terminals D and E of
lpop {approximately SO0 ohms). Temporarily connect
loop known 1o be good (do pot install) in place of in-
stalled loop. If substitute loop rotates normally when
LOOP switch is operated, remave installed loop for over-
haul.

If aural nulls are present indicating loop s rotating, local-
ize trouble as follows:

4. Meastre resistance of B402 (refer to Table 5-6),

b. Measure resistance of synchro in indicator {refer to
Table 5-8. 5% or 5_107,

c. Check continuity of interconnecling wiring [see Fig-
N .
-1

wre -0, 2-21, or 223y,

d. Remive indicator for bench tests,

Remove botiom cover from power unit. Measure value
Vool HK-cyele voltipe between terminals ©
(1 should he 1302 1) volts pe, 1000 +=3) cps.

and {reguer

and F of 13

Remove receiver for bench test. Make slAge gain meps-
arements of 100-cyele amplifier (refer 1o Table 5=5).
Check continuity of interconneciing wiring (see Figure
=20, 2=21, o 2,273,
Measure redstince between terminals D and E of Inop
fapprosimately 500 ohms), Temporarly conoect loap
known to be good (do not instal!) in place of installed
I e loep rotates norezlly when LOOP

loop, Il sgh
switeh s operated, remove installed lovp for overhawl,

Indicator pointer rotates too
rapidly with no signal input
{drift greater than 180° jn 30
seconds ),

Modutator Z102 in receiver up.
balanced,

Exeessive noise from loop or
leop cable assembly,

Defective V102 or associated cir-
cuit components of Z102 in re-
ceiver,

Adjust RIS drefer 10 Bulanced Modulutor Adisntaient
in Table 5<%,

Discomneet foap cable 2t receiver, If rotetion speed is re-
duced sipnificantly, trouble js in foop or loop cable as-
semnbly.

Remove receiver for bench test,
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Procedure

oisy reception. 0 i

#Intm'fcrsnne Emm outsidc sciIree.

Dal‘:e:mr: sense antenna.

Deff.v;tivc. loop or loop cable as-
sembly.

Faulty power unit or receiver,

Shut off aircraft engines and all other aqmpmenrmept
Type 21A. Check reception.

Check all ground connections. Check ground stmpa.un
receiver and power unit mountings.

Check receiver reception in ANT position of known mk
station.

Check receiver reception in LOOP position of known
weak station.

Remove power unit or receiver for bench test,

ceiver fails to switch bands in
v one or all positions of MC
WND switch.

Defective motor or gear train in
band selector, Z110, in receiver.

Common terminal of MC BAND
switch, 5203, in control unit not
grounded,

Failure of MC BAND switch,
5203, in control unit, or defec-
tive interconnecting wiring.

Band selector, Z110, in receiver
defective,

Set MC BAND switch successively 1o Bands I, IT, and I11,
Check if voliage exists across terminals of motor, B101,
If voltage exists, motor or gear train is defective. If volt-
age does not exist, check other probable troubles.

Make continuity check from terminal © of J201 to
ground,

Disconnect plug from J1103 of receiver. Make continuity
check from pleg terminals F, G, and H, to ground, with
MC BAND switch in Band I, 11, and 11l positions, re-
spectively,

If previous test procedures indicated no vollage across
mater termingls, and proper comtinuity at terminals F,
G, and H of plug connected 1o 7102, check K101, §107,
and 5108 of 2110 in receiver.

-eiver switches bands contin-
» with MC BAND switch
ny position,

Contacts of KI101 {normally
closed) in receiver aot making
positive contact,

Cam follower arm of 5107 in re-
ceiver rides beyvond botioming of

cam.

Two intcrcomnecting wires {0
band selector, Z110. in receiver
shorted Lo ground.

Two switch contects of 5108 in
receiver or 5203 in control unm
shorted to ground.

Defective 5107 of 2110
ceiver.

in re-

ver swilches bands contin-
with MC BAND switch in
wo of the three bands.

Interconnecting wire of one hand
shorted to ground.

Contact of SI108 i roceiver or
5203 in control unit shorled to
ground.

Two of three band sclector inter-
connecting wires shorled Lo each
other,

Twoa switch contacts of S108 in
receiver or 5203 in conlrol unit
shorted to each other.

H

Burnish and adjust contacts of K181, Check bandswitch
operation (refer to Step 2 of Bandvwirch Qperation in
Table 5-3).

Adpust SHIT o thal switch opens just before cam Tollower
reaches botom of cam powch. Cheek bandswitch
vperation (refer to Step 2 of Bandvwitch Operation in
Tahle 5-%).

armna

Disconnect plugs from 103 of receiver and 12071 of con-
tral umit. Make continwity check from plug terminals F,
G, and H 1o ground with MC BAND switch in Band 1,
I, and 1T positions, respectively,

Check visunlly amd male continoity check,

Check visually and mike continuity check.

Disconnect plugs from 103 of receiver and 201 af con-
tral unit, Make continuity check of interconnecting wires,
tBund not swiiching continually bus shorted jead.)

Chezk visually and make continuily check.

isconnect plugs from JIU3 of receiver and J201 of con-
frof unit, Make continwity check of interconnecting wires,
fBand which does not continually switch is pormsl; short
is belween remaining two bands. )

Check visually and make continuity check.

-
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Erraneous directional infar-
‘mation moy be given during
" 'checks on the ground due
to reflections from nearby
buildings, power lines, etc.
Make suitable flight checks
ta be sure trouble actually
exists,

giind Pmi&b!&:l’ __hffl i

tween [oop and indicator. fri

™
Terminal 3 of Z105. shorted to
ground,
~

Defective loop transformer
(T101, TI0Z, or T103) or defec-
live antenna transformer (T105,
T106, or TIO7) in receiver.

Defective governor assembly or
governor assembly brushes in
power unit (incorrect a-c output
from dynamotor-alternator),

"“'Compare synchro receiver resistance measurem
- those s listed in Table 5-8, 5-9, or 5-10, J :

ents with

Compare “syachro transmitter resistance measurements
with those listed in Table 5-6,

" Check interconnecting wiring (see Figure 2-20, 2-21, or

i vy R
 With ohmmerer pasitive prabe grounded, check that pe-

sistance of avc bus to ground is at least 100,000 ohms.
- Make this measurement with receiver cold.

If fault occurs on one band only, loop or antenna trans-
former of that band probably defective; remove receiver
for bench test,

Remove bottom cover of power unit. Measure value and
frequency of 100-cycle voltage between terminals © and
E of J201: should be 13(=1) volis ac, 100{=3) cps.

In COMP position, indicator
pointer moves left when aircraft
is turned left, and right when
aircraft is turmed right.

Incorrect interconnecting wiring
a1 power unit, control unit, or in-
dicator {refer to note 4, 5, or 6 of
Figure 2-20, 2-21, or 2-22, re-
spectively).

Check continuity of interconnecting wiring (see Figure
2-20, 2-21, or 2-27).

No audio output; equipment !
functions normally otherwie |

Audio cut-off because of band-
switching fatlure.

Defective audio volume control,

Defective interconnecting wiring.

Defegtive receiver.

Check operation of MC BAND swiich and switching
mechanism.,

Measure resistance between terminals O and E of 1201
in control unit. Resistance should vary from 0 1o 100,000
ohms as VOL control is varied from manimum clockwise
o maximum counterclockwise posILion.,

Check eontinuity of interconnecting wiring (see Figure
220, 2=21, or 1223,

Hemove receiver for bench test.

Twpe 214 inoperative in all
functions including fuilure 1o
switch hands,

Receiver switches to all hagngs.
but js inoperative in any fume-
tior: no audio outp,

Type 21A inoperative excepl in
COMP operation.

Moo low  voltage - supplied 1o
poweer anit.

Failure in power unit.

N primary voltage 1o receiver,

Delective intercomnecting wiring.

Defective receiver.

With primary power on, determine whether dvnamotor-
alternator is runniffe. If not, check for low voltage be-
tween terminuls C and 1 of plug connecled 10 J301 of
pOWer unit,

Make comtinuily check between termina! D of plug con-
mected 1o J30L and grownd. with power swilch on eontrol
unit wrned on. If continuity exists, refioee power uail for
oench test,

I dyramotor-aliernator rottes with Primary power o,
check for low voltage at terminal A of pluz mating with
1193 of receiver.

Check continuity of intereonnecting wiring {(sec Figure
2=20, 2-21, or 2-223%.

Remove receiver for bench 1esl.

- ey PecCIver,

Dufective secaiver,

Operate LOOP switch, if indicaar peinter rolates, B-i- s
present inoreceiver, I pointer does not rolate, check lor
B— beiween terminal J of 1301 and grownd, gnd terminal
K of J301 and pround. in power unin. Bemove receiver
fur hench test,

Remove receiver for beneh 1ost,

Defective pf sensilivity contral,
R2034_in control unir

Defective inte recnnecting wiring,

Remove resr cover from contral unii, Measure resistunce
of R201A,

Check continuity of intercomnecting wiring fsee Figure

2-20, I-21, or 2-22),
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i REFI.ACEMEHT OF FARTS IN
RECEIVER.

eral. Except for some parts in the r-f ass:mblwﬁi--
tubes and most of the other electrical parts in the
iver can be replaced without disassembly.. Figm'es

3 through 5-23, included at the end of this acctmn an

aid in locating and identifying the parts by their
matic reference designations. After a part has been'-
wed, the operation of the equipment should be re-
ked. If any parts are replaced in the r-f assemblies,
eceiver should be realigned and tested, as described
‘ables 5-3 and 5-4.

acement of Parts in |-f/A-f Circuits. The parts of
i-f/a-f circuits are mounted on a hinged terminal
d. To expose these parts, remove the receiver dust
r. Unscrew the conical stud and the screw located

_?

Ihp[ﬂ:umam of Tubes. All tubes in the R-30A Re::ewer ;

: the Emnt panel. Set the "ttl:nmg, B
m:fu!ly meshed position (maximum ca

gnem‘ it the rear of the capacitor and the screw
£ near the middle of the capacitor. Turn the receiver uvar-.'-

' Eaﬁ"the terminal board down.
A

“’sﬁ"ht'ﬁfniamm types. These tubes use flexible leads: =
which ar: soldered directly to 2 terminal point, When '
replacing a tube, the new tube should be oriented and its
leads routed as nearly like the original installation as
possible, Figure 5-1 is a tube location diagram. Tube
wiring diagrams showing proper orientation and lead
routing are shown in Figures 5-2 through 5-7. When
replacing a tube, do not precut the leads before installa-
tion, keep the spacing between leads 2t least Ys inch,
and use a minimum amount of sclder.

Vil VID2 VIO3
5899 XEH 2 /5899
1 LOOR [ MO ANT [} ist RF
| [
F -
/!
Vil V2 Vilgd VI3
57ia 6021 5302 5902
RIGHT SIDE VIEW
Wi Vvilg Vitg VI3
{REF]Y iREFHI (REF}, {REFI}
\ ] |
r 1]
— — b= ey
ik "
] |
| 1 1
: | i |
' i 1
| |
1 | e
i H
i T ""'_“] [—]
IL .r[; 5 mx Bl |k B
|r .'I
:r' f .III
VD '-‘-'III.I“|I ‘u“G-E WVECT VIOS viDs
5502 G021 5896 5899 585% 5899
BOTTOM VIEW

Figure 5—=1. ARC Type R-30A Rece

: ; ; TPL455
iver, Tube Location Diagram



MOTES:

I CUT OFF UNUSED TUBE LEADS 2 AND 4 APPROXIMATELY 55 FROM GLASS.
2. TUBE LEADS | AND 8 ARE INDICATED TO SHOW PROFER ORIENTATION OF TUBE.

TP1£57
Figure 5-2. Wiring of V101
FRONT
OF
RECEIVER
MOD.
-'-":'-‘-‘-‘:-_a,_b FIBERGLAS TUBING (032IL)
HOTE:
TUBE LEADS | AND 8 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE.
THia59

Figure 5—3, Wiring of V102

&1



ROTES:

I CUT OFF UNUSED TUBE LEADS 2 AND 4 APPROXIMATELY *-Fﬂ'ﬂﬂ GLASS,
2. TUBE LEADS | AND 8 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE.

Figure 5—4. Wiring of V103 TP1461

FRONT
OF
RECEIVER

H OS.C."

KOTES:

. CUT OFF UNUSED TUBE LEADS 2,4 AND 7 APPROXIMATELY g5 FROM GLASS,
2. TUBE LEADS ! AND 8 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUEE,

Figure 5-5. Wiring of V104 TIr1463



5899 5899

O
04 04
OFoFIe
ﬂ

i "secnou A SEGTIOH B SECTION G

BOTTOM VIEW

SEGTION A
{WIRED)

SECTION B SECGTION G SECTION D
(WIRED) {WIRED]) (WIRED)

NOTES :

. GUT OFF UNUSED TUBE LEADS APPROXIMATELY i“’32 INCH FROM GLASS .

2. TUBE LEADS | AND &8 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE .

3. INSERT TUBE LEADS INTO TERMINALS WITH MAXIMUM EXTENSION OF Y32 INGH
BEYOND TERMINAL . SOLDER ON OPPOSITE SIDE OF TERMINAL BOARD .

TP1465
Figure 5—6. Wiring of V105, V106, V107, V108, V109, and V110

63



MOTES:

. CUT OFF UNUSED TUBE LEADS 2 AND 4 APPROXIMATELY _fg FROM GLASS.
2. TUBE LEADS | AND 8 ARE INDICATED TO SHOW PROPER ORIENTATION OF TUBE.

3.  INSERT APPROXIMATELY '.i( GF LEADS INTO TERMINALS K THEN SOLDER.

Figure 5-7. Wiring of V111, V112, V113, and V114

temoval of R-f Assemblies. In general, the procedure
or removing any of the r-f assemblies is as follows:

Mote
Prior to the removal of an r-f assembly, et the
tuning copacitor to its fully meshed positien
[moximum copacilyl to prevent accidental dam-
age to the rotor blades.

Step . Remove the receiver dust cover and the band
witch assembly cover. Disconnect the six wires from the
:rminal board in the lower left of the band switch as-
:mbly, remove the three screws securing the assembly
» the front panel, and withdraw the assembly from the
ceiver.,

Caution

Do not disturb any setscrews or other adjust-
ments in the band switch assembly,

Step 2. Unsolder the connections from the r-f assem-
ly to be removed and the lead from the tuning ca-
acitor stator, then remove the six screws (four on top

i

TPL457

and two below deck) which hold the assembly in place.
When removing the loop assembly, Z101, it is also
necessary to unsolder the connections to the loop cable

at J101 and pull these leads up through the hole in the
chassis.

Step 3. Slide the assembly sideways 1o remove.

As an alternative procedure for remaving the oscillator
and second r-f assemblies, which are located at the rear,
it is possible to leave the band switch assembly in place
and remove the assembly desired by pulling it off the
shaft toward the rear of the receiver, The oscillator as-
sembly may be removed alone, but to remove the second
r-f assembly it is first necessary to remove the oscillator
assembly.

Replacement of R-f Assemblies. To replace any of the
r-f assemblies, reverse the procedures outlined previously
for removal. Observe the following precautions: Care-
fully inspect the front and rear wafer switch contacts
before replacing the assembly in the receiver. Before
engaging the long switch shaft in any switch rotor, be
sure that the rotor is not oriented 180° from its proper



: entu'z b&nd switch asscmbly} unt:I
gaged rotors agree with the one A
 oriented, engage this rotor, ami return the shaft o the.'

original angle to engage the mna:mng rotors.

5--4;. TEST AND ALIGNMENT INFORMATION.

General. The units of the Type 21A may be tested indi-
vidually or as a system to check their performance. Test
procedures are included in this book and also in the
instruction book for the ARC Type BTK-21 Bench Test
Kit. The R-30A Recciver is the only umit of the Type
21A which is subject to alignment. All r-f and i-f trans-
formers are prealipned and hermetically sealed. Only
the trimmer capacitors, loop amplifier, and balanced
modulator may require realignment.

Caution
The R-30A is cligned ot the factory. Do not re-
align unless it is evident that such adjustment is
required, I the R-30A is realigned, all the test
procedures of Tahle 5-3 must be performed to
check the accuracy of alignment,

standard t¢st eql.u e
ard test eqmpmcm aio

BTK-21) or a calibrated screen room* 15

If a calibrated screen room is used, pmVlSlOﬂ must be
made for the sense antenna input to the R-30A, For this
purpose, an r-f capacitive line divider must be connected
between the signal generator, which directly energizes the
screen room radiating wire, and the sense antenna cable
of the Type 21A. This line divider must have an attenua-
tion of 4:1 for 14 -meter effective height times the screen
room fleld attenuvation factor® and, in addition, must
have an output capacitance of 50 wuf. An r-f line
divider for a screen room and a table listing the capacitor
values for several room factors is shown in Figure 5-8.
The addition of a 50-uuf dummy antenna capacitor and
a DPDT switch as a DUMMY-FIELD selector switch
provides a convenient method of selecting either the
microvolts or microvolts-per-meter field strength signal
mput for the R-30A Receiver. '

' The construciion and calibration of a suitable screen moom is described
in RTCA FPaper 87.56/001.70, KRTCA Secretariat, 16 and Constitutional
Avenue MW Washingon 235, D, C "
t (av
: Screen Hoom Atfivnustion Fecior == -SlEMI' Generator Qutput (v}

Fietd Sirength (uv/meter)

TO
SIGNAL GENERATOR

t L_( 2

T REEN ROOM
WIRE ANTEMNA

Cl
(NOTE 1)

NOTES:
1. TO DETERMINE VALUE OF Cl

AND C2 {IN uuF) FOR ANY ROOM

FACTOR, USE THE FOLLOWING

It -
it .‘_
CZ -

|

1

|

1

L
50unaF (NOTE 2) L

i

“ouMMY” FIELD"
MOTE 3) iuﬂra;:I
LG O

FORMULA:
13 uuF
Ccl+C2
I I =
i T ROOM FACTOR B
3T ppF :TL... FOR KNOWMN ATTENUATION

| RATIOS, THE FOLLOWING
- CHART MAY BE USED.

—

=

TO RECEIVER
ANTENNA INPUT

2. IN DUMMY POSITION,
MICROVOLTS DIRECTLY.

L]
i

THE SIGNAL GENERATOR INDICATES THE ANTENNA OPEN-CIRCUIT

3. | IN FIELD PGSITION, THE SIGNAL GENERATOR QUTPUT DIVIDED BY THE ROOM FACTOR I3
EQUAL TO MICROVOLTS/METER FIELD STRENGTH.

QOM FACTOR | 10:1 [ 2:1 [ &1 |71 [8:1 [ 5:1 |41 |21
1 () | 100 11001007 100100 1007100100 |
CZ{uF) 90} 180077700 | 600 | 500 [ 400 {300, 200 | |

TP1449

Figure 5=8. Capacitive Line Divider for Screen Room

&5



)
ARC Type 21A

b o 5;.'nz

u:he,ai*k-zl is us?-d

&qu:pmm:t. as applacable.
Resistor, 300 ohms, ¥4 watt kit S st
Stopwatch !

If the BTK-21 is not vsed for aligning and testing the
R-30A Receiver, the following test equipment, or
equivalent, is required in addition to that listed previ-
ously:

ARC Type 21A Automatic Direction Finder (com-

plete except for indicator)

Cable Harness Assembly (to interconnect units of

Type 21A, as shown in Figure 2-20, 2-21, or 2-22)

Connector, UG-625/10 or UG-290A/U

Dummy Antenna, S0-uuf capacitor

Voltmeter, 0-200 volts de

For accurate alignment of the R-30A, Knob ARC-18802
snd Shaft Extension ARC-21330, which are part of the
BTHR-21. are desirable. If the tuning knob is not avail-
able. the {requency dial of the C-59A may be used to
sclect the alignment frequencies, though with less accu-
racy. The testing of the R-30A does not require the use
of the tuning knob. The frequency dial on ADF Test
fanel ARC-19770 of the BTK-21 or the C-59A fre-
guency dial may be used 1o select the test frequencies.
¢ The test procedures of Table 5-3 are based on the use
of the frequency dial, Tabie 52 lists the number of revo-
utions of the wining knob required for specific alipnment

and test frequencies. The revolutions are counted clock-
wise frimm the minimuom-capacitance position of the knob.

TABLE 5-2. TUNINMG KNOEB REVOLUTIONS FOR
ALIGNMENT AND TEST FREQUENCIES

Frequeney |

Eond kel | Use Revolutions'
I 219 ' Test | 240 approx.
1 300 Test { 125 approx.

i B0t Alignment and test | 3,38
] 450 Test | 23.35 approx.
It 6 Test | 1300 approx.

1 500 Alignment and test | 3.58
| 850 Test i 232 approx.
m i oi3nn ! Test i 13.1 approx.

m 1650 | Alignment und test | 4.08

The tuning knob revelutivns for alignment "'n.qucm:hrs J80, B00, and 1650
o are the exsct nomber required for zocorgie ,,]u_nmcm nr [he recerver.
The wning kool revoldlions for the test Erequenciss are approximaie be-
sune they will vary within the limits of the rated receiver dial accuracy
=.=. per vent in frequency ).

1

'céupIe.d to the sense antenna cable to provide Y

antenna effective height and also to feed a wire radiator *
which supplies the signal source for the loop. The -
FIELD position of the RF Field Simulator also provides
direct conversion of signal generator microvolts to micro-
volts/meter field strength. The FIELD position of the
r-f line divider, when used in a calibrated screen room,
provides conversion of signal generator microvolts to
microvolts/meter field strength, but the microvolt output
of the signal generator must be divided by the “room
factor™ to obtain the microvolts/meter field strength at
the antenna input to the receiver; however, in the
DUMMY position, the microvolt output of the signal
generator is used directly.

S+N/w raTio. All 34 N/N ratios are made to produce
a 6-db or 10-db §+N/N ratio at 50 mw S+N into a
300-ohm load. The correct reference points for the 6-db
ratio are 3.88 volts (50 mw) S+ N and 1.94 volis (12.5
mw ) N; the 10-db ratic points are 3.88 volts (50 mw)
S+M and 1.22 volts (5.0 mw) M.

Aunie ouTrUT. A 300-ohm resistor must be connected
directly across the input terminals of the Ballantine
Model 300 voltmeier, or equivalent. Headset or similar
equipment connected in parallel with the input of the
valtmeter must have a very high impedance, or clse be
disconnected. in order not to affect the avdio output
measurcments,

MonvratioN, The modulation required is 30 per cent
at 1000 cps.

5-5. R-30A RECEIVER TESTS.

Table 5-3 outlines the various tests required to check
the operation of the R-304 Receiver. The individual
tests may be performed separately if desired; however,
if the R-30A has been realigned, all tests must be per-
formed.

The test procedures of Table 5-3 do not require the use
of Knob ARC-[8802 und Shalt Extension ARC-21330
1o select the test frequencies; the procedures as written
are based on the use of the frequency dial. However, if
the tuning knob and shaft are used. refer to Table 5-2
for the required number of revolutions far the test fre-
quencies, and to the preliminary procedure of Table 54
for the proper instullution of the tuning knob and shaft
exiension.




Rﬂtﬂ.te l'urm:i,r crank muntercloch‘wne as far as it
will go to bring R-30A- tuning capacitor to its
mm:mum-capacltanm pnsmcn. Do nn.r fr;rmc be-
yond stop. pred 3 iy :
Disconnect mcchamcal lmkagt aI mﬂ'u:r :ru:l Rﬂ-
tate tuning crank until reference line just to right
of high-frequency end of dial i aligned with
fiducial line,

: "Sami_: as with BTK-21.

Intmnam equapmem a5 shown
i _Flgure. s-m i

Same as with BTK-21.

| Mone.

4 Reconnect mechanical linkage taking care not to The fiducizl line and reference
change setting of tuning capacitor or frequency line are aligned when tuning
dizl. Recheck positions of tuning capacitor and capacitor is al minimum-capaci-
dial. tance position.

5 | Apply power to equipment by turning VOL con- Same as with BTK-21. | MNene.

| trol clockwise. Adjust primary power supply to {

13.75 or 27.5 volts de, depending on voltage rat- i

ing of equipment. Allow R-30A to warm up for |

at feast 30 minutes with dust cover in place. JI
HIGH-VOLTAGE TEST

1| Set meter switch to LV and COMP-ANT-LOOP Set COMP-ANT-LOOP swilch |1 {As noted. )
switch e COMP, Adjust primary voltage (o to COMP. Remove boliom cover |
13.75 or 27.5 velts de, depending on voltage rat- of P-14A. Connect d-c voltmeter

| ing of equipment. as read on voltmeter. between terminal 1 of 1301 and |
{ ground. Adjust primury voltage |
to 13.75 or 27.5 valts de, de- |
pending on voltape rating of !
eguipment. |

z Sel meter switch 1o HV, Connect d-¢ voltmeter: between | Meter should resd between 135

terminal I of J301 and pround. and 150 volts de.

3 S01 meter switch 10 HV2, Connect d-¢ volimeter between Meter should read hetween 115

terminal K of J201 and cround, and 125 volls de.
BANDSWITCH OPERATION

! Setmgter switch 1o LV, Adjust primary voltage Connect d-c voltmeter between | Bapndswiich operales  properly
fo A volts de dfor 14-volt cquipment} or 22.0 terminal 1 of J30) and ground. bat with redused spegd,
vulls de (for 2¥-valy equipment ), us read on volt- Adjust primary volinge w 11.0
micier, Check operation of MC BAND switch in volts (for I4-volt equipment) o
il positions. 220 volis ifor 2E-wolr iy

ment). Check operilinn «
BAND switch in ull postions

2 Adjust primary voltage 10 15.5 valts de (for 4- Same as with BTh-21. Bundswitch  operates  properly
volt equipment)y or 310 volis de tfor 2H-val | but ut kigher specd and with no
equipment . Check operation of AT BAND I lendency 1o overshool.

switch in all positions,
MINIMUM NOISE LEVEL
i ) : S

I Adjust primary voltage 10 13.75 vohs de or 27.5 | Same as with BTR-21 None,
volis de, depending on voltage ruting of eguip-
ment, s read on voltmeter. |

4 Connect Ballanting Model 300 volmeter, with | Connect Balluntine Modiel 3in Mune.
0-ohm resistunce across inpui to either TEL | volimeter. with 30000k resist-
juck. | awnce across input. bulween ter- |

I minal 1 of 1103 and grownd.
i Set meter awitch to TEL IKS position, COMP- | Set COMP-ANT-LOOGPE swilch Meter reads less than 20 mv

ANT-LOOP switch to ANT position, and VOL |
centrol to edtreme counterclockwise (minimum )
pasition,

to ANT position and VOL con-
tral lo extreme counterciockwise
[m:nlmum} |1|;h|;|nn

——

{eguivalent to 005 mw ).

ev



Normal Indication

cﬂme&tlmﬂmm' Model 300

1 Connect Ballantine Model 300 vnltmr.m ‘with’ None.
300-ohm resistor across input, to either TEL jacks voltmeter, with 300-ohm resistor
(Any headset connected m parallel with volt- ACTOSS 1|1[.-T.|t.r between terminal J
meter must have very high nupcdm: so as nut-' !
to affect output measurements. ) ] M fiah

2 | Set meter switch to TEL JKS, Cl‘JMP-ﬁNT— Set COMP-ANT-LOOP switch | MNone.
LOOP switch to ANT, BFQ switch OFF, MC to ANT, BFO switch OFF, MC
BAND switch to Band I (.19-.40). and BAND switch to Band I (.19-
DUMMY-FIELD switch to DUMMY. A40), and DUMMY -FIELD |

switch to DUMMY. |

Tune R-30A to 380 ke. Same as with BTK-21. Maone.
Set signal generator output to 10 gv, modolated Same as with BTE-21. Mone.
30 per cent &t 1000 cps.

5 Tune signal generator in vicinity of 380 ko for Same as with BTK-21, Mone.

maximum audio outpat as indicated on voltmeter
and simultsneously adjust VOL control to pro-
duce 188 valts output.

& Turn modulation off and read voltmeter. Same as with BTK-21. If voltmeter reading (output) is
more than 6 db below 3,88 volis
{less than 1.94 volts), sensiliv-
ity is better than §0uv,

7 Set MC BAND switch to Band II (.40-.84). Do Same as with BTK-21. As noted in Step 6,

aet change uking of R-304. Repeat Steps 4, 5,
amd 6, except tune signal generator in vicinity of
£00 ke to measure sensitivity at 8060 ke,

b Set MC BAND switch to Band I1I ({.84-1.75) and Same as with BTK-21. MNane,
| tune R-30A to 1650 ke,
9 | Hepeat Steps 4, 5, and 6, except tune signal gen- Same as with BTR-21. As noted in Step 6,
b erator in vicinity of 1650 ke to measure sensitiv-
ity a1l 1650 ke,
14 Sel MO BAND Switch w Band 1 (.19-,40) and Same as with BTK-21. Mone.
| tune BR-30A 10 300 ke, ' L
i1 Repewt Steps 4. 5. and 6, excepl tune signal gen- Same as with BTK-Z1. As noted in Step b
erator in vicinity of 300 ke to measure sensitivity
at 300 ke,
{2 Set MC BAND switch to Band T1 (.40-B4) and Same as with BTK-21. Mone.
tune R-30A 1o 620 ke,
i Kepeat Steps 4, 5, and 6, except tune signal gen- Same as with BTh-21. As noted i Step O
erator in vicinity of 620 ke 1o measure sensitivity
at 620 ke,
14 Set MC BAND switch 1o Band 11 (.84-1.75) and Sume as with BTR-21, WNone.
tune K-30A to 1300 ke
15 Repeat Steps 4, 5, and 6, gxcepl tune signal gen- Same as with BTK-I1. Az noted in Step 6.
erator in vicinity of 1300 ke to measure sensiive
ity ap 1300 ke.
16 Set MC BAND switch to Band 1 1.19-.40) and Same as with BTE.21, wNone,
tune R-304 10210 ke.
17 Repeut Steps 4. 5. and 6. except tune signal gen- Same as with BTR-21. As noted in Step 6
erator in vicinity of 210 ke to mensure sensitivity
at 210 ke,
I8 Set MO BAND switch to Band 11 (.40-84) and Same as with BTK-21 Muone,
| tune R-304A 10 450 ke,
i9 Repeat Steps 4, 5, and 6, except tune signal gen- Sume as with BTR-21, As noted in Step &

eratar in vicinity of £50 ke to measure sensitivity
atl 50 ke,

Soe Toninotes a1 end of table,

&8




Procedure wuasrx-zl 1-;2:-':1}{. i M

CABAND switch to Band [II (.84-1.75)

£
¥

Same as with BTK-21,

Set COMP-ANT-LOOP switch to LOOP, MC

BAND switch to Band 1(.19-.40), and DUMMY-
FIELD switch to FIELD. Set LOOFP MOTOR
switch OM, press LOOP switch to rotate loop to
gither 30° ar 270° as read on indicator with dial
0° position aligned with index at top of indicator.
Release LOOP switch. Set LOOP MOTOR switch
OFF. 5et BFO switch OFF.

Tune R-30A to 210 ke,

Set signal generator output to 250 pv, modulated
30 per cent at 1000 cps.

Tune signal generator in vicinity of 210 ke for
maximum audip output as indicated on Ballan-
tine Model 300 and simultanecusly adjust VOL
control (o produce 3.88 volts ouiput.

Turn modulation off and read voltmeter,

MCW LOOP SENSITIVITYZ
" Set COMP-ANT-LOOP switch

to LOOF, MC BAND switch to
Band 1 (.19-.40), and DUMMY -
FIELD switch to FIELD. Press
LOOP switch to rotate loop to
either 90° or 270" as read on in-
dicator with dial 0° position

alipned with index at top of in- -

dicator, Release LOOP switch.
Set BFO switch OFF.
Same as with BTR-21.

Same as with BTh-21.

Same as with BTK-21.

Same as with BTK-21.

Mone.
Momne.

Mone.

If voltmeter reading {output} i
more than 6 db below 3 88 volis
{less than 1.94 valls) sensitivity
is batter than 250 v,
Maote
Extraneous signals or noise
will affect this measurement.
Be sure orea in which meas-
urement is made is properly
shielded.

cw

LOOP SENSITIVITY?

([=]

L

Ser COMP-ANT-LOOP switch to LOOP. MC
BAND switch to Band [(.19-.40), and DUMMY-
FIELD switch te FIELD. Set LOOP MOTOR
switch ON, press TOOP switch 10 roizie loop 10
cither 907 or 270° as read on indicator with dial
0° position set 1o 0° fiducial mark, Relewse
LOOP switch. Ser LOOP MOTOR swich OFF.
Sat BFO switch OM.

Tune B-304 10 380 ke,

Ser signal generator outpul o 70 gv i madulinion
off . Tune signal generator in vicinity of 380 ke
for maximum audio output as indicated on Bai-
lantine Model 300 and simuoltaneously adjus
YOL control to produce 3.88 volts output,

Turn carrier off and read voltmeter.

Sot MC BAND switch to Band 11 {40-841. £
e change tning of R-304. Repeat Steps 3 and
4, excepl tune signal generstor in vicinity of 00
ko to measure sensitivity at 800 ke

See fosnowes at end of table,

I

St COMP-ANT-LOOP swilch
1o LOGP, MC BAND switch 1o
Band 1 ¢ 09-40), and DUMMY -
FIELD swiich 1o FIELD, Press
LOOP switch 1o rotute loop 1o
gither 907 or 270 as read on in-
dicator with  disl  0° posilion
aligned with index at top of in-
dicator, Releise LOOP swilch,
St BFO switch O

Same as with BTK-21.

Summe a5 with BTR-21.

Sarme sy owith BTR-21.

Same as with BTK-21

Mone,

None.
MNone,

If volimeter reading {output} i
more than 10 db below 3.88
volls (lesg than 1.22 volts), sen-
sitivity is bemter than 70 av/
meler.

As noted in Step 4.

6%



{Ft:u R-304 to 1650 ke.

epeat.
‘tor, in vicinity of lﬁil] kn: lo measure sensitivity
3 'nt 1650 ke. ’

' Set BFO switch ON, se: MC BAND switch to
. Band T (.19-.40) and tune R-30A to 210 ke.

Same as with BTK-21

Same as with BTK_}Z Iy

T

Same as with BTK-21.

ot

9 Set signal generator output to 170 gv {modula- Same as with BTK-21. None.
tion off). Tune signal generator in vicinity of
210 ke for maximum audio output as indicated
on Ballantine Model 300 and simultaneously ad- |
just VOL control to preduce 3.88 volts output.

10 Turn carrier off and read voltmeter, Same as with BTK-21. If voltmeter reading (output) is
more than 10 db below 3.88
volts (less than 1.22 volts), sen-
sitivity is better than 170 micro-
volts.

11 Set MC BAND switch to Band 11 (.40-.84) and Same a5 with BTK-21. None.

tune R-30A 1o 450 ke,

12 Repeat Steps 9 and 10, except set signal penera- Same 25 with BTH-21. As noted in Step 10, except sen-
tor outpul to 70 gv and tune signal generator in sitivity is better than 70 gv.
vicinity of 450 ko to measure sensitivity at 4350
ke,

13 Set MC BAND switch to Band III {.84-1.75) Same us with BTK-21. Maone.

J and tune R-30A 10 950 ke !

I4 | Repeat Steps 9 and 10, excepl sct sipnul penera- | Same as with BTK-21. As noted in Step 10, excepl sen-
tor outpul 10 70 gv and tune signal generstor in sitivity is better than 70 av,
vicinity of 950 ke, to messure sensitivity a1 950

I ke. |
] e O O R D b — . R
CDMPASS SENSITiVJT'J’
1| Se MC BAND switch 1o Bund 1 (.19-40) and | Same as with BFK.21. None.
i fune R-304 10 210 ke approximotely.
2 ' Set COMP-ANT-LOOP switch 10 COMP, BFO ' Se1 COMP-ANT-LOOP switch MNone,
switeh to OFF, LOOP MOTOR switch 10 ON, | 10 COMP, BFO switch to OFF,
and DUMMY-FIELD switch to FIELD. ' and DUMMY-FIELD switch 1o
| i FIELD.
| ! ; .

3 | Set signad generator output o 10000 gy (that s, | Sumeas with BTR-21, MNone.

¢ 10,000 wvsmeter field strengih), with no modu- |
[ tatien, |
1 |

L | Tune signal generator in vicimity of 210 ke for | Same as with BTR.21, Loop nulls.
maximum juning melter deflection, |

B | Rotatc indicator VAR. knob until pointer s o | Same s with BTR-2], Dial 0° posmion and pointer

i dial 0° position. may not be alipned with index
| at 1p of indicator if loop com-
| | pensation schedule has been set
| up.

f ! Set signal pencrator oulput o &0 gv {that s, Sume ay with BTR-17 Indicutor reads 0°({=2) with

I 60 gv/meter ficld strength) with no modulation 2% jHter.
and tune signal generator in vicinity of 210 ke
for maximum twning meter deflection.
7 Set signal generator output 1o 10,000 gv. Nowe Siume a3 with BTR-21. Indicatar reads 0°( =1} with

average reading and jitter of indicator.

See footnotes at end of table,

70

=14 " jitter.
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1

Set MC BAND switch to Band II (.40-.84) and
tune R-30A to 450 kc. Repeat Steps 6, 7, and §,
except tune signal generator in vicinity of 450 ke.
Set MC BAND switch to Band [II (.84-1.75)
and tune R-30A to 950 kc. Repeat Steps 6, 7,
and 8, except tune signal generator in vicinity of
950 ke.

Set MC BAND switch to Band I (.19-.40) and

{ tune R-30A to 380 kc. Repeat Steps 6. 7, and 8.

except tune signal generator in vicinity of 380 ke,
Set MC BAND switch to Band 11 (.40-.84). Do
noit change tuning of R-304. Repeat Steps 6, 7,
and E, except tune signal generator in vicinity of
BO0 ke,

Set MC BAND switch to Band III (.84-1.75)
and tune R-30A 1o 1650 ke Repeat Steps 6, 7,
and &, except tune signal generator in vicinity of
1650 ke

Same as with BTK-21.

Same as with BTK-21.

Same as with BTK-11.

Same as with BTK-21.

Same as with BTE-21.

Same as with BTK-21.

is normal, Te check that na
mechanical fault exists in
leop mechanism, bring L-11
into full view, press LOOP
switch, and note that loop
rotates smoothly when it is
slewed away from null.

As noted in Steps 6, 7, and 8.

As noted in Steps 6, 7, and 8.

As noted in Steps 6, 7, and 8.

As noted in Steps 6, 7, and 8.

As noted in Steps 6, 7, and 2.

ra

AVC TEST

Set MC BAND switch 1o Band 1 (.19-.40}) and
tune R-30A to 210 ke.

| Ser COMP-ANT-LQOP switch 1o COMP, BFO
; switch to OFF, and DUMMY-FIELD switch to

DUMMY.

Set signal generator output 1o 100 v, modalated

30 per cent at 1000 cps.

Tune signal gemeralor in vicinity of 210 ke for
maximum tuning meter deflection and simul-
taneously adjust VOL control to produce 3.88

volts oulput as indicated op Ballantine Model
300,

Set signal generator output to 10 gv,

Set signal generator output 1o 100 gv.

Sel signal generator output (o 100,000 pv.
Set signal generator output to 500,000 av,

Set MC BAND switch 1o Band 11 (.40-84) and
tune R-30A to 450 ke,

Repeat Steps 2 through 8.

Same as with BTK-21.

Same as with BTK-21.

Same ay with BTK-21.

Same as with BTR-21.

Same as with BTK-21.

Sume as with BTR-21.

Same as with BTR-21,

| Same as with BTK-2I1,
Same as with BTK-Z1,

Same as with BTE-21,

Nane,

Mone.

None,

None.

Vaoltmeter reads .between 2.0
and 4.5 volls.
Voltmeter reads between 3.8
and 4.0 volis.
Voltmeter reads between 4.2
and 6.8 volus
voltmeter reads 8.5 volts or less,

Nane,

As noted in Steps 2 through 8.
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Step | ¢ fa wﬁ‘“’f‘i’ﬁr’}mh
: ‘I'EST—CnnIInUHI
i . Same as with BTK-2
12 Re
1 Same as with B'!'K—Z‘L None.
LOOP switch 1o COMP anﬂ DUMMY=FIELD
switch to DUMMY. . (4.0
2 Set signal generator output to 100 avmodulated Same as with BTK-21, None.
30 per cent at 1000 cps and tune signal generator
in vicinity of maximum tuning meter deflection.
3 Set VOL control to extreme clockwise position Same as with BTE-21. Voltmeter reads between 10 and
2nd note audio output as indicated on Ballantine 15 volts.
Model 300,
LOW-VOLTAGE OPERATIOMAL TEST
1 Set MC BAND switch to Band I (.19-40) and | Same as with BTK-21, Mone.
tune R-30A to 210 ke,
2 Set COMP-ANT-LOOP switch to ANT, BFO Same as with BTK-21, Mone.
switch to OFF, and DUMMY-FIELD switch to
DUMMY. Adjust primary voltage to 11.0 volis
de (for 14-volt equipment) or 22.0 volts dec (for
28-volt equipment ).
3 Set signal generator ouwtput to 10 v, modulated Same as with BTE-21. Mone.
30 per cent at 1000 cps.
4 Tune signal generator in vicinity of 210 ke for Same ax with BTK-21, Mone.
maximum auvdio outpul as indicated on Ballan-
tine Model 300 and simultaneously adjust VOL
control to produce 2.0 volts. -
5 ¢ Turn modulation off and read voltmeter. | Sumeae with BTR-21. | Veltmeter reads 1.0 volt, or less.
6 | Set BFO switeh 1o ON. Check that BFO operates. Sume as with BTR-21. ‘ Volimeter reading increases in-
: | dicating BFO is operating. {May
ke checked aurally by connect-
! ing headser, )
7 Turn BFO switch to OFF, Set MC BAND swich | Swime as with BTR-21, MNone.
to Band 11 (40-84) and tune R-30A to 450 ke, |
b Repeat Steps 3, 4. und 5, except tune signal gen- Sime ws with BTK-21. As noted in Step S,
| eraior in vicinily of 450 ke. i
Y | Set MC BAND switch to Band 11T (84-1.75) | Sume s with BTK-21, | MNone.
and tune R-30A 1o 950 ke, |
I Repest Steps 3, 4, and §, except tune signal gen- [ Same as with BTK-21. As noted in Step 3,
eralor in vicinity of 950 ke, H

PMOW ANT sensitivity is defined as the signal input level, modulated 30 per cemt at 1000 cps, fed in series with & Sl-uef capacitasee 1o the 100-gaf sense
an:m{m cable, required to prodace a f-db S==N/N ourtpur ratio st 50 mw 5+ M (modulation on, modutation off; 50 mw is equal 10 3.88 volts scross 200
anms

= BCW LOOP sensitivity s defined as the field sirengil in mn:m\n;;-lls specemmeter Lavimeter) at the loop. modulated 30 per cent at 1000 cps and fed through
ihe steadard Toop cable (ARC-1T3E5), required 1o produce a fdb 3NN outpul ratio al SO mw (modulation on, modulation off}. For this measufement,
the loop must be rotated 10 & posilion of maximum pickup.

PO LOOF sensitlvity = defined as the feld strength in microvolls-perameter v/ meter) al the fpop, required to produce o 10-db S--‘\',—"N ouIpRL Talio al
50 mw (cafrier on, carcier off ). This measurement is made, with 1ha. BFO on, by unig the signal generator to produce a beat-frequency note of about
166l cps. This note will occur al two points in the vicinity of the receiver £-1 llJ'H:d_ frequency; the higher-amplitude note is used for the CW LOOP sensitive
Ay measurement. Also. for this measurement the loep must be in 2 position of maximum pickup,

Caution

In ihe presence of streng adjscen! signals or high ambient noise cenditions, the MCW LOOF or CW LOOP sensitivity
measurements should be mode in a shielded room. The RF Field Simulator and cobles of the BTK-21 are not perfect shields.
Extroneous signals, neise, or both, may affect mecsurements unless additional shielding is provided. The low-frequency end
of Band | is affected most seriously,
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individually; the procadure as deas:nbed pmuppc—ses that
all previous 5tep5 have been oomplmd The procedure
without the use of an 'ARC Type BTK-21 Bench Test
Kit assumes thm a DUMMY-FIELD switch is installed
as part of the bench test set-up, as shown in Fxgurc 5-8.
If alignment is performed, all tests described in Table
5-3 must be completed to insure accurate alignment.

3 31330 which are part of the BTK.21
'I.fﬂ'mse items are not available, the

be used, though the settings may not be as awumtc.
alignment procedure with the BTK-21 is based on
use of the tuning knob and shaft extension, while “the
procedure without the BTK-21 uses the frequency dml

The alignment points for the R-30A Receiver are identi-
fied in Figure 5-11.

TABLE 5—4. ALIGNMENT OF R-30A RECEIVER

Step Procedure With BTK-21 Procedure Without BTK-21
PRELIMINARY PROCEDURE
1 Interconnect equipment as shown in Figure 5<%, | Interconnect equipment as shown in Figure 5-10,

2 Fit Shaft Extension ARC-21330 owver splined shaft of R-30A
tuning capacitor and tighten. Install Knob ARC-18802 over the
shaft extension. Rotate tuning knob counterclockwise until it
stops—de nor force bevond stop.

3 | Without disturbing R-30A tuning capacitor setting, remove {un-
| ing knob. Orient tuning knob until red zero line i5 approxi-
i matcly on top {12 o'clock position). Replace tuning konob.

4 E Hald wning knob so that red zero line is still on top and R-30A

tuning capacilor does not change position, then tighten luning
knob knurled nut, Rotate collar on tuning knob until black
fiducial line is aligned with red zero line.

Mote
Refer to Tokle 5-2 for a listing of tuning knob reve-
lutions for receiver alignment frequencies,
5 Apply power to equipment by turning VOL control clockwie.
Adjust primary power supply 1o 13.75 or 27.5 volts de. depend-
i ing on voltage rating of equipment. Allow R-30A 10 warm up
| for at least 30 minutes with dust cover in place.

Rotate tuning crank counterclockwise as far as it will
2o to bring R-30A tuning capacitor to its minimum-
capacitance position. Do ner force beyond stop.

Disconnect mechanical linkage at either end. Rotate
tuning crank until reference line just 1o right of high-
frequency end of dial is aligned with fiducial line.
Reconnect mechanical linkage taking care not o
change setting of tuning capacitor or frequency dial.
Recheck positions of tuning capacitor and dial.

Sarme as with BTR-21.

TRIMMER cmncwoﬁ AUGNMENT

& | Set Measur ements Model 65-B SILI‘I..J! Generator fo ¢xu

ke, Use Measurements Model 111-B Crystal Calibrato
| frequency.

Set COMP-ANT-LOOP switch to COMP, MC BAND switch 1o

Band I {.19-40}, LOOP MOTOR ON-OFF swich w

and DUMMY-FIELD switch 1o DUMMY.

Rotate tuning knobk 3.58 revolutions clockwise from rathiiinum-

capacitance selting to se1 R-30A 10 380 ke

=k

Mate

To reduce eflects of backlash,
counterclockwise direction to opprooch frequency <=
ting.

rotate tuning knos i

9 Set 5.]5112' ceneralor owipul to 1000 IS ;L];:p:r._;._x,:n-.,'.';-_-:_x Ayl
Band I OSC trimmer C141, then 2nd RF trimmer CEML 1
15t RF trimmer C123, then ANT trimmer C11%
deflection of tuning meter,

10 Set signal penerater output to 20 wv approximately. Rope
justment of Ci41, then CI130, then C125, then C!19. for maxi-
mum deflection of tuning meter,

for makirum

‘su'n-_ aswith BTK-2

Set COMP-ANT-LOOP switch to COMP, MC BAND
switch to Band § o 09400, BFQ switch 10 OFF, and
DUMMY-FIELD switch 10 DUMMY.

Tume R-300A to 3R0 Lo

Hote

To reduce effects of mechonical linkoge

backlash, retate funing crank in counter-
clockwise direction 1o -:;‘.-rlm‘ch freguency
sefting,

Sume us with BTR-21.

Sunme ax with BTK-21.
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T T T
“30A RECEIVER - Continued e

Aad . ¥ L - [
# ".\f\"* " Procedure Without BTK-21 2

11 kel Same as with BTR-21.
Band II (.40- -84). Dana! r:lmnge tuning a_f R-304, ar

12 Set signal generator urutput to lﬂ,ﬂﬂﬂ v appmxl.mntel}f Adjust’ Samc as wn:h BTK-21.
Band II OSC trimmer C142, thm 2nd RF trimmer C131, then
Ist RF trimmer C126, then ANT tnmmer C120 for maximum
deflection of tuning meter. _' _'

13 Set signal generator n:rutput to 20 ,uv approximately. Repeat ad- Same as with BTE-21,
justment of C142, then CI31, then CI26, then C120 for maxi- '
murm deflection of tuning meter.

14 Sct signal generator to exactly 16350 ke. Set MC BAND swilch Sct signal generator to exactly [650 ke, Set MC
to Band III (.84-1.75). Rotate tuning knob 4.08 revolutions BAND switch to Band 111 (.84-1.75). Tume R-30A
clockwise from m:nunum-mpncrtance selting to set R-30A to to 1650 ke,

1650 ke. é

15 Set signal generalor output to EDII}[} v approximately. Adjust Same as with BTK-21.
Band Il OSC trimmer €143, the 2nd RF trimmer C132, then
Ist RF trimmer C127, then ANT trimmer C121 for maximum
deflection of tuning meter.

16 Set signal generator output to approximately 20 av. Repeat ad- Same as with BTK-21.
justment of C143, then C132, then C127, then C121 for maxi-
mum deflection of tuning meter.

LOOF AMPLIFIER ALIGNMENT

17 Se1 COMP-ANT-LOOP switch to LOOP and MC BAND switch Soame a5 with BTK-21.
to Band 1 (.19-.40).

18 Set DUMMY-FIELD switch to FIELD. Set LOOP MOTOR Set DUMMY-FIELD switch 1o FIELD. Press LOOP
switch ON, press LOOP switch to rotate loop 1o cither 90° ar switch to rotate foop 1o cither 90° or 270° as read on
270 as read on indicator with dial 0° position aligned with indicator with dial 07 position aligned with index at
indux at top of indicator. Release LOOP switch and se1 LOOP top of indicator. Relense LOOP switch,

MOTOR switch OFF.

19 Set sipnal generator to exucrly 380 ke Same as with BTE-21.

20 Rotate tuning knob 3158 revolutions clockwise from minimum. | Tune R-30A 1o 380 1o,

| capacitance selling to set R-304 1o 380 ke,

21 | Set VOL contrel 1o extreme clockwise position {disregard sudio Same s with BTR-21.
distartion ). ;

22 Increuse signal generator output until uning meter is deflecied | Same s with BTR-2)
approximately one division. |

23 Adjust Bond 1 loop cireuit trimener C101 for maximum deflec- ! Same us with BTR-2§
tion of tuning meier. |

24 Set sipnod penerator ta execrly 800 ke Set MO BAND switch Sume ps with RTR-21
1o Band IF {40284, Do not change tuning of R-304. Increase
signal penerator output until tuning meter is deflecied approxi-
maely one division. Adjust Band 1T foop eircuit trimmer C 102
for maximum deflection of tuning meter,

o Set signal generalor 1o execrly 1630 Leo Set MO BARND switch Sel signal gencrater o exectdy 1650 ke Set MO
to Hand {11 1.82-1.75), Rotate tuning kaob 4.08 revolutions BAND switch 10 Band [11 { 82-1.75). Tune R-10A
cleckwise from minimum-capacitance setting to ser B-30A to te 1650 ke,

1650 ke,

26 Ineresse signul penerator outpul until luning meter s defiected | Sume as with BTR. 21
approxinuicly one division. Adjust Band 111 loop circuit trimmer
C 103 for maximuom deflection of tuning meter,

BALAMNCED J'-"I.DDLJI.ATCIR ADJUSTMENI

27 Set MC BAND switch 1o Band [ (.19-40). Rolate tuning knob | Set MC BAND witeh 10 Band 1 (.19-40). Tune
358 revolutions clockwise from minimume-capacitince selting o R-304 to 380 ke Maoke certuin no signal is being re-
set R-30A 1o 380 ke, Make certain no signal is being reccived: ceived; detune slightly if NCCOESUrY.
detune slightly if necessary,

28 Set COMP-ANT-LOOP switch 1o COMP and LOOP MOTOR Set COMP-ANT-LOOP switch 1o COMP,
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ey i i
TABLE 5—4. ALIGNM
. Procedure With BTK-21

- ometer R108 for minimum mtat:mal speed of lonp
' Set MC BAND switch to Band II (.40-.84) (do no chan
tuning of R-30A) and note speed of loop rc:llallon 'I'h&q 7
MC BAND switch to Band II[ (.84-1.75), rotate tuning. hub%&
4.08 revolutions clockwise from minimum-capacitance setting,
and note speed of loop rotation, Make certain no signal is being
received in either band position: detune slightly ﬁ_neu:essaqr,--j_ L
11 Reset MOD BAL potentiometer R108 for optimum compromize | Same as with BTE-21,
(minimum rotation) on all bands, Under no-signal conditions,
loop should not rotate faster than 180° in 30 seconds in any

‘with BTK-21, except in Band III

LRC-Z2ZTTD

band.
TEST
3z Perform ol receiver tests outlined in Table 5-3. Same as with BTK-21.
ARC TYPE H-2|A WOTES:
TEST PANEL 1. COMPONENTE MARKED WITH AN
AETERME fv) AHE HOT PART OF
AENCH TEST KIT ARG TYPE
ETH-Tt
2. Pals USED ORLY WHES TESTING
%%HPJL;ECL\ AN ARC TYFE IN-11 OR IN-134
IKDICATOR, THE EQUIVALENT OF
TE@| AN ARS TYPE I%-12 INECATOR
TROL TEST LT I¥ PART OF THE TEST FANEL
".f:'—-. @' P4 MAY BE CONECTED IRECTLY
H e -\.' SE T THE 1¥-10, wWHEM TESTING AK
j.l ar e le e IW-1A MUET BE CONKECTED
Hiferess I el TG ATHPTER ASEEMBLY ARC-IITIG
FR ) e i g, B,
|t =
= L]
* f 1 |
FOWER WIT INDIZ AT
+ i~ |' ARC TTPE
ARG TYPE P=14 ] 4 TR
OR  P-ida B T W JI
- H ADAPTER ASSEWMBLY
1
|
1
L

]
\ P2 P3 |
. K T}
L T ?
¥l & | |
L B 1 J_L

“IHCIIEA TOR

I T o < n | a
. 'i :._:' '.,_H_ _-__-. b . &RC TYPE iN-13
| - P M NCABLE HARMESS ASSEMBLY
{ / ARG —|5750
| P e el e e
| i f
i ARC TYFE M08 | £ —
I 0R W-2E4 \; / 3
it < 1
| MECHAMICAL LINGAGE —h] LCOP CABLE COUPLER * nnp
ARG —iG1%8 ARG = 19TGE0 ARC TYPE L=l
r Al ik
. (43
| | ] 1 1
—— :;;:—L—@'f__ BN : | ;
| —— T e LDOP CABLE ASSEMALY L S
"mwma—*ﬂ | RN Wit = ETO RS i ! i i
ARG TYPE R=30 ' S 1 g L i |
OB R-304 | ; | 'Fn-\ﬂ—"“_ . oo i | |
% g = |
= ! [ |
:b——:ﬁl RF FIELD SHMULATOR — ] | [
i LRC ~19780 [ |
|
ERE TYPE M-76 s =1 L e — !
DR M-254 o J= ?,e';%. ['L AEC.] f::—-— \ !
SENSE ANTERMA sektnaTon _,,-'
CamLE ASSEMBLY |
ARC - 17284
T
R o s |

- TRLIGEA
Figure 5-9, Bench Test Set-up for Alignmenit and Test of ARC Type R-30A

Receiver with ARC Type BTK-21 Bench Test Kil
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| CONTROL UNIT' . - RECEIVER -
ARC TYPE P-I4A  ARC TYPE C-59A  ARC TYPE R30A

: H‘? X MECHANICAL !
TO LV o .59 LINKAGE
Lo, P @

SOURCE n
K & L—}ﬁ |

i
CABLE HARNESS~Y ELECTRONIC
SEE FIGURE 2-20 VOLTMETER

RESISTOR_| @ °©
300 OHMS ©

GND

LOOP
ARC TYPE L-1I

i =
*
LOOP CABLE ASSEMBLY
ARC-17985

TO SCREEN ROOM
TO SIGNA! SCREEN ROOM WIRE ANTENNA )
| " GENERATOR | .CITY DIVIDER (P
GENERATOR | CAPACITY DIV \

!{EEE FIG. 5- 8 FOR DETAILS) R

CABLE ASSEMBLY
ARC—IT2B4

Tri4Tl
Figure 5-10. Bench Test Sef-up for Alignment and Tesi of ARC Type R-304A
Receiver without ARC Type ETK-21 Bench Test Kit
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Figure 5-11. ARC Type R-30A Receiver, Alignment Poinis
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rcsIstama measumnents

m:rare g;wen in Figure 5-12. R—f. 1%

Conditions for R-f and I-f Measurements
1. Avc line shorted to ground (terminal 3 of ZIUS shnrte.d tu chassis),

2. C-59A COMP-ANT-LOOP switch in ANT or LOOP position, as noted.

3. VOL control set at maximum (extreme clockwise rotation).

4. The input shown is the signal level required to obtain — 15 volts dc between
the junction of resistors R130 and R131 (at the detector load) and the chassis.
The voltage must be read by a d-c vacuum tube voltmeter.

5. The voltage levels shown in Table 5-5 are average values. Variations of 100
per cent or more from these values may be encountered in normal receivers
because of variations in the tubes of the cascaded stages of the receiver, The
greatest variations will be encountered in the r-f stages because of the eflects
of receiver noise and the fact that all amplifiers are in use.

6. Signal is applied to measurement points directly from the ungrounded side of
the signal generator, except as noted, The signal generator ground terminal is
connected directly to the receiver chassis.

7. The i-f measurements are made with receiver tuned to 190 ke. Signal gen-
erator frequency is 142.5 ke,

R-F MEASUREMENTS
v for = 15 volts de detector voltage}

| LOOP Position

Function Selector Switch ANT Pasition

I pvid Meder | nv at ' pv o | uv at L pv ool pv ot
Fraquency | Band at | Terminal 1 | Terminal 5 | J102 Antenna | Terminoi 1 Termined T
fke) ! {rreel I L-11 Loep! | of W101 | of ¥1072 | Input | of ¥103* of V105
210 | w40 80 5 | 20 10 L4 25
380 | .19-40 | 30 5 |10 8 .20 25
450 | 408 | 70 | 6 | 11 14 | 45 25
500 | 4084 | 30 6 ‘ 6 0 | 25
950 82175 ;70 I 8 7 | 8 P2 . 25
1650 S4-1.75 55 | 10 ! 5 | 8 L2 _ 25
1-F MEASUREMENTS
uv at Terminal 1 pv at Terminal 1 wv ot Terminsl ]
Frequency of V105 of V106 of V107
142.5 ke 20 2000 S00,000
1 Signal strength in gv/meler requiced 2t The loop anienga is provided by the RF Field Simulotor of the ARC Type BTE-21 lench Test Kit or by a calibrated

SCrEEn raaim. (Refer to Test Sguiuners in paragraph S=d4.3
T apply signal to terminal 5 of Y101 through o D1-pf capacitor. _
i Signal |5 epplied to J102 through a S0.aul capacitor inda the standard L-ped sense amenna cobie.
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o input.voltage read on Ballantine Model 300 voltmeter, or equiv

0 ﬁﬁpu{irdlmge read on Ballantine Model 300 voltmeter, or equival

00-cvcle cutput transformer T301 in P-14A (terminal 4 of T301'to

-hassis). If a BTK-21 is used, the audio output may be measured between the

ND and 2 jacks on the ADF Test Panel. s

+The ] .11 Loop is connected as the amplifier load in the normal manner for

' " these measurements.

5. COMP-ANT-LOOQP switch in COMP position.

' 6. Voltage inputs are shown for both 100 and 200 cycles. The amplifier operates
at 100 cycles in the ARC Type 21A ADF and, therefore, 100-cycle readings
of stage gain show behavior of the amplifier at the normal operating frequency.
The 200-cycle inputs are to serve as an indication of phase and frequency

response,
7. WVoltage inputs are referred to chassis ground potential to produce 20 volts
output.
100-CYCLE AMPLIFIER MEASUREMEMNTS
(Valtage inputs to praduce 20 valts output]
!_ Valts at !. Volts ot
Test Point i 100 Cycles | 200 Cycles
Vo]t;:éc_:am;icliuu | 0.25 | Approximately 4 times
of R130and R131 | | 10-gyele input
‘sqt_iu:; ;="L_p|?1 P 0055 | Approximutely 3 times
of VIl [{dl-cyveie nput
i;\:,-;'l':,gf ,-._{ pin 2 ! 0.2 Approximutely 16 times
of W11z 100-cyvele input
.k_'at.;.xr.'.-: _Fi.l'l ..'“ . 0.4 .ﬁ;.}.tpn_lx i :'.11_'1-.'5.' ]E1 times

T0-cyvele input

Approximately 108 pmes

Ja !l
i

LM Eovele mpat
Lt t5 Appresimuately 1.5 tinwes

TR E-cvcle mput

100-CYCLE AMPLIFIER OUTPUT LEWVEL

input te Junction Cutput of TI0T
Fregquency « wf R130 gnd R131 in P-144
130 cveles 2.0 volts At feast 350 volts

nplifier hoad

t Measured with Leli Loop coanecied in normal mas
Lng on vallape

amb fva-vnBaee inpul sen o 1375 or 275 vols de chep

rating Ol equipmeni.
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Figure 5—14. ARC Type R-30A Receiver, Top Interior View
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Figure 5-15. ARC Type R-30A Receiver, Right Interior View
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Figure 5—=16. ARC Type R-30A Receiver, BoHam Interiar View
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Figure 5-18. ARC Type R-30A Receiver, Loop Amplifier Assembly Z101
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Figure 5-19. ARC Type R-30A Receiver, Modulator Assembly 2102
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Figure 5-20. ARC Type R-30A Receiver, Anfenna Assembly 2103
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Figure 5-21. ARC Type R-30A Receiver, First RF Assembly 2104
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Figure 5-22, ARC Type R-30A Receiver, Second RF Assembly 2105
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visual Jnspe-i:uan of the unit, cumparatwe !'.eats with
reliable units, and checking loop compensation sched-
ules. Known loop compensation schedules may be set
up using the ARC Type BTK-21 Bm}ch Teﬁt Kit.

The L-11 Loop is a hermetically sﬂaled u:ut and shm:ld

TABLE 5-6. L-11 LOOP

procedures are given in Gverhaul Instructions for. AR(
Type L-11 Loop, ARC Publication No. ARcoc-u 1 1 a

grams of the L-11 Loop. Table 5-6 lists typical IESISI'-
ance measurements for the L-11 Loop. Mﬁasurements
were made with the L-11 Loop disconnected. 5

RESISTAMNCE MEASUREMENTS

From To Resizfance Frem ! To Resistance
Receptacle Terminal Terminal {ohms)" Recepfaocle Terminal | Terminal | {ahms)

1401 A B 10(5) 1402 A s 0.1

A F 10(5) B ' C i 0.1

B F 10(5) A i B | 0.2

I F n(1a) {

D F 15(35) |

E F 46505200 |

t¥alees in parentheses refer to some early production units.

5—-%. MAINTENANCE OF C-59A CONTROL UNIT.
General. The ARC Type C-59A Control Unit does not
require special maintenance procedures. The perform-
ance of the C-39A may be checked by substituting o re-
liable unit and making a comparative test, or by com-
paring its operation with the control section of the ADF
Test Panel of the ARC Type BTK-21 Bench Test Kit.

During periodic inspection, check that all solder con-
nections are mechanically and electrically secure, Check
that connector pins are not corroded or damaged; dam-
aged or deformied pins may cause intermittent operition

of the equipment. If necessary, clean the COMP-ANT-

LOOP switch contacts with Varsol {Esso Standard Ol
Co.} or equivilent (Solvent, Dry-cleaning Federal
Specification P-5-661 7,

TABLE 5-7. C-59A CONTRCL

Lubrication. When necessary, lubricate the bearings.
pears, coil springs, balls, and weuar surfaces of the dial
gearing unit with Aeroshell Grease =7, or equivalent. If
the tuning crunk knob binds, lubricawe it with Esso
Beacan Grease #325, or equivalent.

Detail Pari Replacement, The detwil parts which com-
prise the C-59A may be replaced if found defective.
When replacing, install the replucement part and route
the wiring s nearly like the origin:l as possible.

C-59A Trouble-shooling Chart. T ubile 5-7 iy o trouble-
shooting chart for the C-39%A Control Unit. For location
and identification of detwl parts. wee Fioure 5-24. For
schematic and wiring diagrams, oo Ficures 6-13 and

fi—14,

UMIT TROUELE-SHOOTING CHART

Sympilom

Tvpe 21A inoperative

on C-39A
Drefective 52002

\I(_ BAND “nlkl‘l inoperidive

VOL control does not adjust r-f sensi-
Livity Defective 5204

Loop does not rotste when [LOOP
switch is pressed

VOL contral does not affect audio level
when COMP-ANT-LOOP switch 15 in
COMP position

Defective 5204

BFO operates at all times

Prc-t:u:rbl'e Couse

Incorrect or dun ive

Defective 52013
| Incorrect or .,I,I...::.w wiring o 1201

Defective 201 A
Dcfr.n:mn ‘:-_ -I

Defective R2OIE

Defective S205 (open ) | Rephuce .‘u"““

} Femedy

s wiTing 1o 1261 Currest o sepais wiring o 12401

H.Lrll wow B2

J\LI"' L) !" 3
U Coreect or Tepatr wiring to J200; cheek

exterse] croumd on terminal C
R.I.. '|| P ] H 1]y
Ropoir or replace 5204

Replece 5201
Replace RI0LE

Repar or repluce 5204

0
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T A
IN-13, ANE

AINTENANCE OF IN-12

13A INDICATORS,

ype IN-12, IN-13, and IN-13A Indicators

‘ment of the connector and knobs, cannot be repaired in

. able. For complete overhaul instructions, refer to Over-
haul Instructions for ARC Type IN-12 Indicator, ARC

Publication No. ARCOC-IN12-1, or Overhaul Instruc-

tions for ARC Type IN-13 and IN-13A Indicators, ARC
Publication No. ARCOC-IN13/A-1. The indicator per-
formance may be checked by comparing it to the in-
dicator included in the ARC Type BTK-21 Bench Test
Kit, or by substituting a comparable reliable unit. Fig-
ures 615, 616, and 6—17 are schematic diagrams of
the IN-12, IN-13, and IN-13A, respectively, Tables
5-8, 5-9 and 5-10 list typical resistance measurements
for the IN-12, IN-13 and IN-13A, respectively. The
measurements were made with the indicator discon-
nected.

TABLE 5—8. IN-12 INDICATOR RESISTANCE

MEASUREMENTS
1
| Resistance
Receptacie ! Frem Terminal To Terminal {ehmsl
Manufactured by Geerge W. Borg Corp,
1501 i A B 8
A C b3
B & B
A o I8
Manufoctured by Kearfolt Co., Inc.
15 A H 1t
A & 10
B 4 14
A ] 3t

TABLE 5—9. IN-13 INDICATOR RESISTANCE

MEASUREMENTS
Resistance
Receptacle From Terminal Ta Terminel fehms)
Jatil A B [
A Oy il
B O 11
! A 12 Kl
_ A E i
i A o )
| E I i
i A G A

“are hermetically sealed units and, except for replace- -

‘the field unless complete overhaul equipment is avail-

CmmmeOne

| 30

Connector Replacement. To replace the connector on
the IN-12, IN-13, or IN-13A, proceed as follows:

Step I. Remove the three screws which secure the
TE4T COVET,

Step 2. Unsolder the wires from the connector, Un-
screw the knurled nut to remove the connector.

Step 3. Install the replacement connector and re-
solder the wires to their proper terminals (see Figures
6-135, 6-16, or 6-17).

Step 4. Replace the rear cover and secure it with the
three screws.

5=11. MAINTENANCE OF P-14A POWER URNIT.

General, The ARC Type P-14A Power Unit consists of
a dynamotor-alternator, low- and high-voliage filter net-
works, a relay for applying primary power to the Type
21A. a 100-cycle amplifier output transformer, and a
phase reversing transformer which produces 100-cycle
outputs at 0% and 180°.

Dynamatar-Alternator Inspection, The dynamotor-
alternator should be inspected every 100 hours, The nor-
mal life of this dynametor-alternutor will probably ex-
ceed 1000 hours without brush changes: however, check
the hrush lengths during periodic inspections or soomer
if abnormal operation is suspected,

The dynamotor-alternator should be cleaned every 100
hours or sooner if necessary. The accumulation of car-
bon dust can cause noisy operation, speed fluctuations.
or output voltage fluctuations. Blow cur the dust at loass
every 100 hours.

Brush Inspection. To inspect the dynamotor-alternatar
brushes. first remove the locking wire, then remove the
cicht screws (four at each end) which secure the end
covers, Figure 5-25 identifies and shows the location of
the various brushes. The LV, HV, and AC brushes 2re
removed for inspection by unscrewing the black bakelite
thumbnuts and then sliding the brushes from their
holders, Table 511 Iists the brush lengths at the start of
service and at the end of their useful life. Compare the

?1
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ARC Type 21A

sa02
S204
REDIA___.:

R20I8 —"

M 201

Figure 5=24. ARC Type C-59A Control Unit, Rear Interior View

length of the brushes in service with the lengths listed
in Table 5=11 to determine whether replacement 15 nec-

L35ary.

To inspect the speed governor brushes, it is first neces-
sary to remove the governor assembly from the shaft, but
mark the position of the governor on the shaft before

removal to insure proper replacement,

TABLE 5-11. DYNAMOTOR-ALTERNATOR
ERUSH LENGTHS

Brush Lenath af Stast Length ot End of Life
LY i 7/ 16 inch I/4 inch
HV 5416 ineh 1/ 16 mnch
AC Sr 16 inch 3/ 16 inch
“peed Governor 3/8 aneh 144 inch

Replacement of Brushes. If inspection of the brushes
izidicates that they must be repluced, proceed as follows:

Step 1. Sand the commutator with grade 0000 or

finer sandpaper. Clean it with Esso Standard Gil Co.

Varsol, or an eguivalem dry-cleaning solvent. and a
clean cloth or clean bristle-brush.

&2

XDs 201

DIAL AND
GEARING UNIT
ASSEMBLY

XDs 202

e S 205

TP1142

Step 2. Insert a new brush of the correct type, mak-
ing sure that it slides smoothly into its slot.

Step 3. Remove the new brush. Fasten a close ftting
strip of grade 0000 sandpaper around the commutator.
Insert the new brush so that its face bears up apainst
the sandpaper. Seat the brush firmly in position with it
thumbnut cap. Rotate the armature by hand until the
brush face is properly shaped.

Step 4. Remove the sandpaper strip. Blow out ac-
cumulated dust with compressed wr, Kun the dyna-
motor-alternator electrically until B0 per cent of the
brush fuce makes contact with the commutator.

Speed Governor Adjustment. Failure of the speed gov-
ernor usually results in an a-c frequency rise, probably
to about 120 cps at normal input voltage loads. The fre-
quency may be checked with a suitable Frahm Frequency
Meter designed for 10- 1o 15-volt uperation, or by com-
parison with a known frequency from an accurate audio
frequency oscillator, observed on an oscilloscope.
Note

A Frahm Frequency Meter is included in the ARC

Type BTK-21 Bench Test Kit to focilitote checking

the 100-cycle ouiput of the dynamotor-alier-

nakor,
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J 301 TWO SEGMENT COMMUTATOR
(SPEED GOVERNOR)

Figure 5-25. ARC Type P-14A Pawer Unit, Top View, End Covers Removed

The dynamotor-alternator is rated for an accuracy of
100{==3} cps, but satisfactory operation may be ob-
tained with 100{=5) cps. If speed correction is neces-
sary, make certain that the teo-segment commutator is
in good condition and that the brushes are free and of
sufficient length (refer to Tuble 5~11). If the c :
tor and brushes ure in satisfactory condition, but th
gquency is not within limits with normal inpu voltage
and load, the governor contacts must be cleaned and 1he
speed adjusted. See Figure 5-26 for the location of con-
tacts and speed adjusting screws. Carefully burnish 1
centrifugally actuated contacts, Take care not 1o bend
the contact springs. Speed adjustments are made by
“trial and error™ until the proper frequency is reached.
Resetting the owrer screw of the zovernor varics the
speed; clockwise rotation decreases speed. After the
speed has been accurately set, seal the adjusting screw
with Glyptal, or equivalent sealing enamel, and allow 1he
Glyptal to dry before running the dynamotor-alternutor.

Bearing Lubrication. The bearing lubrication should be
checked at least every 500 hours. To inspect the bear-
ing lubricunt, remove the bearing covers. (The specd

N BONTE

[ S ENTE- WS

RESISTORS AC BRUSHES

sovernor assembly must be removed from the armature
shaft to gain access to one of the bearings.) If the lubn-
cant is dry, dirty, or insufficient, remove as much old
grease as possible with a clean cloth or clean stiff brush
and Esso Standard OQil Co. Varsol, or cguivalent dry-
cleaning solvent. Add enough Esso Standard il Co,
Andok C grease, or eguivalent, to cover the bearings.
Do not pack bearings or allow grease 1o getr on com-
HINIATOTS.

Detail Part Replocement. Special replucement proce
dures are r{_'LguEred when ,-'L?p!;uui1151 parts in the dvni-
motor-alternator. Complete overhaul and test procedures
for the dyvmumaotor-alternator are given in Cverhand In-
siructions for ARC Type P14 aud P-14A4 Power Units,
ARC Publication No, ARCOC-P14,/A-1. Other parts of
the P-14A (see Figure 5-27) do not reguire special re-
nlicement procedures, When replacing a part, the physi-
cal positioning of the replucement part and the routing of
wires should duplicate the original installation as nearly
as possible,
P-14A Troukle-shooting, Tuble 5-12 is u trouble-shoot-
ing chart for the P-14A Power Unit.

23



Probable Cause

Remedy

Dynamotor-alternator "~

inoperative

- :-.?i. By

Defective primary d-c supply
Incorrect or defective wiring to
J103 on P-14A

K301 solenoid winding open
1301 open '
Defective dynamotor-alternator

Repair or replace d-c supply
Correct or repair defective wiring

Replace K301
Replace L301
Repair or replace dynamotor-alternator

Mo HVZ (HV1 normal)

1302 or 1303 open

Replace defective choke

Neo HVI1 or HV2

Defective dynamotor-alternator
C303 shorted

Repair or replace dynamotor-alternator
Replace C303

Low HV1 and HV2

Leaky C303, C305, C306

Replace defective capacitor

No 13 volts ac, 100 cps

Defective dynamotor-alternator
C302 shorted

Repair or replace dynamotor-alternator
Replace C302

No 100 ~, ¢ / 1807

T302 open

Replace T302

No 100 ~, ¢ /90°

Defective T301
C301 shorted

Replace T301
Replace C301]

100~ putput out of
[requency limits

Defective speed governor on
dynamotor-alternator

Check speed governor brushes: clean and
adjust speed governor

Fi
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Figure 5=26, ARC Type P-14A Power Unit, End View, End Cover Removed
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Figure 6-1.

Figure 6-2.
Figure 6-3.
Figure 64,
Figure 6-5.
Figure 6-6.
Figure 6-7.
Figure 6—8.
Figure 6-9.

Figure 6-10.

Figure 6-=11.
Figure 6-12.
Figure 6—13.
Figure 6-14.
Figure 6—15.
Figure 6—16.
Figure &—17.
Figure &~18.
Figure 6=19.

Figure =20,

ARC Type R-30A Receiver, $chematic Diagram

ARC Type R-30A Receiver, Wi.ring Diagram

ARC Type R-30A Receiver, Loop Amplifier Assembly Z107, Wiring Diagram
ARC Type R-30A Receiver, Modulator Assembly 2102, Wiring Diagrem
ARC Type R-30A Receiver, Antenng Assembly 2103, Wiring Diogram

ARC Type R-30A Receiver, First RF Assembly 2104, Wiring Diagram

ARC Type R-30A Receiver, Second RF Assembly Z105, Wiring Diagram

ARC Type R-30A Receiver, Oscillator Assembly 2106, Wiring Diagram

ARC Type R-30A Receiver, Band Selector Assembly 2110, Wiring Diagram

ARC Type R-30A Receiver, Beat Frequency Oscillator
Assembly Z111, Wiring Diogram

ARC Type L-11 Loop, Schematic Diagram

ARC Type L-11 Loep, Wiring Diagram

ARC Type C-59A Control Unit, Schematic Dicgram
ARC Type C-59A Control Unit, Wiring Diagrem
ARC Type IN-12 Indicater, Schematic Diagram
ARC Type IN-13 Indicatar, Schematic Diagram
ARC Type IN-13A Indicatar, Sehematic Diagrom
ARC Type P-14A Power Unit, Schemeatic Dicgram
ARC Type P-14A Power Unit, Wiring Dicgram

Farm for Plotling Loop Compensation Dota Curve {Sparel

97 /9E
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1l.

BAND SELECTOR
BEAT FREQ OSC 6-10

INDUCTGR VALUES ARE IN MICROHENRIES (pH) UNLESS OTHERWISE

NOTED. -
CAPACITOR VALUES ARE IN MICROMICROFARADS (uuF) UNLESS
OTHERWISE NOTED.
RESISTANCE VALUES ARE IN OHMS. MULTIPLIERS: K=1000;
MEG=1, 000, 000.
SWITCHES ARE SHOWN IN BAND I POSITION.
SWITCHES 5101 - 5106 & S108 GO THROUGH THREE COMPLETE BAND-
SELECTION CYCLES IN THE COURSE OF ONE SHAFT REVOLUTION,
DIFFERENT SECTORS OF A ROTOR AT ANY GIVEN CIRCUIT LOCATION
COMING INTOQ USE AT EACH CYCLE. FOR CLARITY, AT EACH
SWITCH LOCATION IN THE MAIN DIAGRAM ONLY THE ACTIVE 120°
ROTOR SECTOR IS SHOWN; ARROWS INDICATE DIRECTION OF
ROTATION. FOR ADDITIONAL INFORMATION SEE SWITCH DETAILS.
STATOR SECTORS ARE REPRESENTED BY THE LETTERS A, B, & C
FOR THE FRONT SECTORS AND D FOR THE REAR SECTOR. STATOR
SECTORS IN USE ARE AS FOLLOWS: S101 - A,B,C,D; 5102 - AB, I
5103 - A,B; 5104 - A,B,D; 5105 - A, B,C, Iy 5106 - A‘ECD SIDB D.
5107 IS OPERATED BY A MOTOR-DRIVEN CAM, ROTATING AT THREE
TIMES BAND SWITCH SPEED, AND ACTS AS A VERNIER TO OPEN THE
MOTOR CIRCUIT AT PRECISE ANGLES.
THE INTERMEDIATE FREQUENCY (IF) I8 142, 5 KC {OSCILLATOR
FREQUENCY IS HIGHER THAN SIGNAL FREQUENCY).
D-C VOLTAGES ARE APPROXIMATE AND ARE BASED ON THE
FOLLOWING CONDITIONS:
(A} RECEIVER CONNECTED IN COMPLETE S5YSTEM INCLUDING
POWER UNIT (P-14A}, CONTROL UNIT {C-584), LOOF (L-11)
AND INDICATOR (IN-12, IN-13, OR IN-13A).
(B) LV+ AT TERMINAL B OF POWER UNIT RECEPTACLE SET
AT 13,5 VOLTS FOR 14-VOLT RECEIVER OR 27.0 VOLTS FOR
25-VOLT RECEIVER.
{C] CONTROL UNIT FUNCTION SWITCH IN “'COMEP" POSITION;
NO SIGNAL INPUT.
{D} NEGATIVE TERMINAL OF VOLTMETER GROUNDED TO
CHASSI
{E} VOL TMETER OHMS-PER-VOLT: EITHER 1000 OR 20,000
OHMS EXCEPT WHERE SPECIFICALLY INDICATED.
A-C VOLTAGES ARE APPROXIMATE AND ARE AS MEASURED TO GROUND
WITH A VACUUM TUBE VOLTMETER.
RELAYS ARE SHOWN IN UNENERGIZED POSITION. ;«.mJ 15 ENERGIZED
DURING BAND CHANGE ONLY: K102 IS ENERGIZED [N “LOOP" POSITION
ONLY.
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SUBASSEMEBLY FIGURE NCL
101 6-3

MOD (Z102) 6-4
ANT (Z103) 6-5
1ST RF (Z104) 6-6
2ND RF (Z105) 6-7
0SC (Z108) 8-8
BAND SEL (Z110) 6-9
BFO (Z111) 6-10

RESISTANCE VALUES ARE IN OHMS; MULTIPLIERS: K=1000;

MEG=1, 000, 000.
CAPACITANCE VALUES ARE IN MICROMICROFARADS (i F) UNLESS

CTHERWISE SPECIFIED.
WIRES:

MARKING SHOWN DESCRIPTION
COLOR NOTE 424 S30LID COPPER, TEFLON INSULATED
COLOR NOTE & ASTERISK(*} #24 STRANDED COPPER, TEFLON INSULATED
UNMARKED #24 BARE, SOLID, TINNED COPPER
FOR 28-VOLT RECEIVER, WIRES M.A.H.I{ED (+ + ++) ARE CONNECTED
AND WIRES MARKED (- - + - /| ARE OMITTED. FOR 14-VOLT RECEIVER
WIRES MAREED {- - - - ) ARE CONNECTED AND WIRES MARKED

{+ + + +}) ARE OMITTED.
ELECTRON TUBES ARE VIEWED TOWARD BASE. TUBES V111, V112,

V113, AND V114 ARE SHOWN DISPLACED 80° FOR CLARITY.
DRESSING OF LEADS:;
(4) AVOID SHARP BENDS IN ALL WIRES.
{B) COVER ALL WIRES OR GROUPS OF WIRES MARKED "E'WITH
IMPREGNATED FIBERGLAS TUBING OF APPROPRIATE SIZE.
(C) CUT OFF ALL UNUSED TUBE LEADS APPROXIMATELY 1/32"
FROM GLASS.
{D) DRESS ALL BARE, TUBE, AND DETAIL PART LEADS 1/18"
MINIMUM APART.
(E) SOLDER ALL LEADS TO Z107, Z108, AND Z109 1/16"
MINIMUM FROM GLASS INSULATION.
{(F) KEEP RF SUBASSEMBLY MOUNTING HOLES (AND SCREWS) IN
100~ AMPLIFIER TERMINAL BOARD FREE OF WIRES.
(G} CABLE AND WIRES THRU HOLE “C"" IN IF-AF TERMINAL
BOARD MUST BE LONG ENOUGH TO PERMIT FULL OPENING
OF HINGE WITHCUT BEING STRAINED.
{H) COAXIAL CABLES ARE INDICATED BY THE SYMBOL % AT
ENDS OF SHEATHS.




DESCRIPTION

SYMBOL |

Cl0TA-E ~ | AC=235 PER SECTION

C115 S5 10.1 pF e

C145 y {5022 pF y

C147 17047 pF

C149 . 047 uF

Cis1 1.0 uF

C153 LD4T uF

C158 047 uF

C161 510

Cl62 220

C163 510

C164 1.0 uF

C165 330

C166 .022 uF

C167 10 uF

C168 .01 uF

C169 .01 uF

C170 .01 uF

C171 .01 uF

c172 01 uF

Cc173 .01 uF

C174 .01 uF

C175 .022 uF

C176 150

C177 1

C178 1.0 uF

c181 8835 .0L uF

Jiol 12426 RECEPTACLE {3 PIN)

Jioz 15185 RECEPT. (REF UG-625/U)

J103 12357 RECEPTACLE (19 PIN}
12713 (28V)

B 12712 (14v) | RELAY

R107 2011{=) | 100K

RI10 201(") | 4TE

H120 201(*) | 220K

R121 201 (=) | 470

Ri23 | 201(=} | 120

124 201(%) i 100K

R125 2010 | 2. 2K

R127 200(=) | 1IMEG

R128 201(") | 330

RIZ9 201¢=) I 4.7 K

R130 200(~) | 100K

Ri31 201(") 330K

R132 201(%) ! 220K

R133 201(*) | 220K

R134 201(*) | 1.5MEG

R135 201(*} | 470K

R136 201(") | .28

R137 201(*} |’ 2, 2K

1

T104

Vios
Vioa
viod
viog
Vi0g
V110
V11l
Vil2
V113
Vild

Wil
Wi02
W103

Z10
2102
2103
Z104
Z105
2108
2107
2108
Z109
2110
Z111

5898
5838
5899
3488
5021
58902
3714
6021
5802

5802 |

27K
100K
100K
100K
470K
27K
100K
100K
510K
30K
S10K
330
100K
J3K

MOD. TRANSFORMER
AF TRANSFORMER

CODE OEN
CODE ORN
CODE ORN
CODE RED
CODE GRN
CODE YEL
CODE BRN
CODE GRN
CODE YEL
CODE YEL

ELEC.
ELEC.
ELEC.
ELEC.
ELEC,
ELEC.
ELEC.
ELEC.
ELEC.
ELEC.

TUBE,
TUBE,
TUBE,
TUBE,
TUBE,
TUBE,
TUBE,
TUBE,
TUBE,
TUBE,

COAXIAL CABLE
COAXIAL CABLE
COAIOAL CABLE

LOGP ASSEMBLY
MOD ASSEMBLY
ANT ASSEMBLY
18T RF ASSEMBLY
ZND RF ASSEMELY

| OSC ASSEMBLY

IST IF TRANSFCRMER
ZND IF TRANSFORMER
JRD IF TRANSFORMER
BAND SELECTOR ASSEMELY
BEAT FREQ OSC ASSEMBLY
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Figure 6=2. ARC Type R-30A Receiver, Wiring Diagram
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9.
10.
11,

ATED MAIN CHASSIS WIRING DIAGRAM SEE FIGT.TRE s 2.
'VALUES ARE IN OHMS; MULTIPLIER: K=1000, . =
CAPACITANCE VALUES ARE IN mcnomcnommns (4pF) UNLESS

~ OTHERWISE SPECIFIED. R
MRES MARKE WITH COLOR NOTE ARE #24 SOLID COPPER, TEFLGN

~INSULATED; & 0 -

' UNMARKED WIRES ARE #24 BARE, SOLID, TINNED COPPER. :
ELECTRON TUBE V101 IS VIEWED TOWARD BASE. ORIENT TUBE IN
CLIP AS SHOWN.

BARE TUBE LEADS ARE DRESSED WITH 1/16" MINIMUM CLEARANCE.
UNUSED LEADS 2 & 4 ARE CUT OFF APPRONIMATELY 1/32" FROM
GLASS, &ty

WIRES TO TRANSFORMERS T101, T102, AND T103 ARE SOLDERED
WITH 1/16" MINIMUM CLEA.HANCE FROM TERMINAL PLATE.

WIRES MARKED WITH AN ASTERISK (*) ARE AS SHORT AS POSSIBLE
AND FREE FROM GROUND AND OTHER LEADS.

SWITCH SECTIONS:

SECTION TERMINAL
ST0TA 1.2,3,4
S101B 56,7,8
s101C 9,10,11,12
S101D 2R, 3R, 4R, 5R

SYMBOL IDENTIFICATION TAEBLE

SYMBOL NO. | ARC PART NO. DESCRIPTION
c101 8743 3-12 (VARIABLE)
c102 8743 3-12 (VARIABLE)
C103 8743 3-12 (VARIABLE)
Cl104 i 8751. 15
C105 8750 12
C106 8752 5
C108 8E27(r LO22 uF
R101 201(7) 470
R102 201(*) | 120K
S101A-D 17807 | SWITCH, ROTARY
1
T101 18592 | TRANSFORMER
T102 18601 TRANSFORMER
T103 18605 | TRANSFORMER
|
V101 TYPE 5899 ELEC. TUBE, CODE ORN
Z101 17890 LOOP AMPL ASSEMBLY
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FOR ASSOCIATED SCHEMATIC DIAGRAM SEE FIGURE 6-1.

FOR ASSOCIATED MAIN CHASSIS WIRING DIAGRAM SEE FIGURE 6-2.
RESISTANCE VALUES ARE IN OHMS; MULTIPLIERS: K=1000; MEG =1, 000, 000.
CAPACITANCE VALUES ARE IN MICROMICROFARADS (upF) UNLESS OTHE RWISE
SPECIFIED. : E

WIRES MARKED WITH COLOR NOTE ARE #24 SOLID COPPER, TEFLON INSULATED.
ELECTRON TUBE V102 IS VIEWED TOWARD BASE. ORIENT TUBE IN CLIP AS
SHOWMN.

BARE TUBE LEADS ARE DRESSED WITH 1/167 MINIMUM CLEARANCE.

TEFLON IMPREGNATED FIBERGLAS TUBING (. 032 1. D.) IS INSTALLED OVER
WIRE MARKED *sT. **

SYMBOL IDENTIFICATION TABLE

SYMBOL NO. | ARC PART NO. DESCRIPTION
C1089 8706 150
€110 8706 510
c111 4520 100
112 4520 100
C113 21485 1.0 pF
Cl14 8706 510
R103 201 47K
R104 201 1.0MEG
R105 201 330K
R106 201 330K
R108 8739 0-10K {(VARIABLE)
R109 201 22K
R158 201 1.0MEG
V102 TYPE 6112 ELEC. TUBE. CODE BLUE
Z102 17870 |  MODULATOR ASSEMBLY
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Figure 6—4. ARC Type R-30A Receiver, Meodulator
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8.

10.

11.

12.

‘Nﬁf.
a

I MULTIPLIER: E=1000.'
- CAPACITOR VALUES ARE IN MICRO-

- MICROFARADS (upF)} UNLESS OTHER-

- 'WISE SPECIFIED.

WIRES MARKED WITH COLOR NOTE ARE
#24 SOLID COPPER, TEFLON INSULATED.

RESISTANCE VALUES ARE IN OHMS;

UNMARKED WIRES ARE #24 BARE,
TINNED, SOLID COPPER. 7
WIRE INDICATED BY ——18
COVERED WITH PLASTIC COATED
FIBEERGLAS TUBING (.0321.D.).
WIRES MARKED WITH AN ASTERISK (*)
ARE DRESSED AS SHORT AS POSEIBLE
AND FREE FROM GROUND AND OTHER
WIRES.
ELECTRON TUBE V103 IS VIEWED
TOWARD BASE. ORIENT TUBE IN CLIP
AS SHOWN.
BARE TUBE LEADS ARE DRESSED WITH
1/16" MINIMUM CLEARANCE. UNUSED
TUBE LEADS 2 AND 4 ARE CUT OFF
APPROXIMATELY 1/32" FROM GLASS.
ALL WIRES TO TRANSFORMERS T105,
T106, AND T107T ARE SOLDERED WITH
1/16" MINIMUM CLEARANCE FROM
TERMINAL PLATE,
SWITCH SECTIONS (TERMINAL GROUPS
RELATED TO SECTIONS IDENTICALLY
IN §102 AND 5103):

SECTION TERMINALS

A 1,2,3,4

B 56,78

c 9,10,11,12

D 2R, 3R, 4R, 5R, &R,
10R,12R

SYMBOL IDENTIFICATION TABLE

SYMBOL | ARC

NO. |PART NO. DESCRIPTION
Cll6 BE2T T .022 uF
C117 BE27 . 022 uF
CI18 | 8760 7

cl119 8743 3-12 (VARIABLE)
C120 BT43 3-12 (VARIABLE)
c121 8743 3-12 (VARIABLE)
cia2 BEGO7) 04T uF
c123 BTS2 5

C152 8627 022 uF
R111 201 10K

R112 201 100K

R113 201 470

R157 201 100

g102 17807 | SWITCH, ROTARY

8103 17807 | SWITCH, ROTARY

T105 18748 TRANSFORMER

T106 18752 TRANSFORMER

T107 18758 TEANSFORMER

V103 |TYPE 5882 | ELEC. TUBE, CODE ORM
Z103 18120 | ANTENNA ASSEMBLY

SWITCHES VIEWED FROM WIRED
SIDE OF UNIT



b = k
WHT
ke QRN
BLK 3 :
- Cizs
= E]ﬁ 3R 4R
e 3 I S102
= U T2s led 17
GRN| (%) | / = \
BLU| (x] o Ny
YEL (4%} T AJ,
cug Pl :
GRN (%) &
: W
(. 1]
i E
GRN - o
m [ £ =8
( s L |
2 T sios i ] 7
s ‘ 7 NOTE 10
= a B ;g L\T ) ORN_ (%]
13 - = == = BLY 156G = .!IF
b = ] i i i_-,n t
Rill 2 & = - |
f & =) - ~ |
| ® ORN z = |
E = == |
| BLU (%) : oI5
| RN N Y . o
| Y113 TIOT -1 [
|2 i 7 &3
| | 89 . RED RED Z |RED |
| 1.3 2 E_esn i L
5 EIE{G vIg vio | ? | vio
| & ] GRM o iﬁ
R - et 1 J
. ek 2 =
| . o o T Thain

Figure 6~5. ARC Type R-30A Receiver, Anrenna
Assembly Z103, Wiring Diagram
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" 1.7 FOR'ASSOCIATED SCHEMATIC DIAGRAM SEE FIGURE 6-1.
o FOR- ASSDCIATED MAIN CHASSIS WIRING DIAGRAM SEE FIGURE 6-2.
© 3. RESISTANCE VALUES ARE IN OHMS; MULTIPLIER: K=1000.

4. CAPACITANCE VALUES ARE IN MICROMICROFARADS (y i F) UNLESS OTHE RWISE
~ . ./SPECIFIED,
5. 'WIRES MARKED WITH COLOR NOTE ARE #24 SOLID COPPER, TEFLON INSULATED.

" UNMARKED WIRES ARE #24 BARE, SOLID, TINNED COPPER.

WIRES TO TRANSFORMERS T108,

CLEARANCE FROM TERMINAL PL.!LTE
. WIRES MARKED WITH AN ASTERISK (*) ARE AS SHORT AS POSSIBLE AND FREE FROM
GROUND AND OTHER LEADS.

. . SWITCH SECTIONS:

SECTION
51
51048
5104C
sS104D

TERMINALS
5.6,7,8
9.10,11,12
2R, 3R, 4R, 5R

SYMBOL IDENTIFICATION TABLE

SYMBOL NO. | ARC PART NO. i DESCRIPTION i
Cc124 8627 .022 uF i
Cc125 |
c126 I 8743 3-12 (VARIABLE) |
127 . i
c128 | 8769 22
R114 201 100K
R115 i 20 4. 7K

S104A-D a 17807 SWITCH, ROTARY
T108 i 18609 ! TRANSFORMER
T109 | 18613 i TRANSFORMER
T110 i 18617 ' TRANSFORMER

}
Z104 | 17810 15T RF ASSEMBLY

T108, AND T110 ARE SOLDERED WITH 1/18" D.-HN'IL'[UH

A

t
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CAPACITOR ?ﬁLUEB X

WISE SPECIFIED, ’f=i: i

WIRES MARKED WITH CGDUR NCITE ﬁRE #24 SOLID COPPER, TEFLON
INSULATED.  :

UNMARKED WIRES ARE #24 BARE SOLID, TINNED COPPER.

ALL WIRES TO TRANSFORMERS T11 1, T112 AND T113 ARE DRESSED WITH
1/16" MINIMUM CLEARANCE FROM TERMINAL PLATE.

WIRES MARKED WITH AN ASTERISK (*) ARE AS SHORT AS POSSIBELE AND
FREE FROM GROUND AND OTHER LEADS.

SWITCH SECTIONS: -
SECTION TERMINALS
S105B 5,6,7,8
S105C 9.10,11,12
5105D 2R, 3R, 4R, 5R

SYMBOL IDENTIFICATION TAELE
Multiplier for resistance value: K=1000

SYMBOL NO. | ARC PART NO. | DESCRIPTION
C129 8769 20
C130 8743 | 3-12 (VARIABLE)
c1a1 8743 | 3-12 (VARIABLE)
C132 . 8743 3-12 (VARIABLE)
c133 8627 022 uF
L101 15174 I 14 pF
L102 14141 i 3 uH
L103 15406 1 uH
R116 ' 201 | 100K OHMS
5105A-D 17807 | SWITCH, ROTARY
T111 18609 | TRANSFORMER
T112 18613 TRANSFORMER
T113 18617 | TRANSFORMER
2105 17820 | RF ASSEMBLY |
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' UNMARKED WIRES ARE #24 BARE, SOLID Tmimn COPPER.
.. PLASTIC COATED FIBERGLAS TUBING IS INSTALLED OVER WIRES MARKED T, *

{u;.tF} UNLESS OTHERWIS! SPECIFIED.
OPPER, TEFLON INSULATED. WIRES:
MARKED WITH AN ASTERISK (*) ARE AS sHORT_as possmm AND FREE FROM Gmum:i
HER LEADS. ik :

BARE TUBE LEADS ARE DRESSED WITH 1/16'* MINIMUM CLEARANGE. UNUSED LEADS :
2, 4, AND 7T ARE CUT OFF APPROXIMATELY 1/32" AWAY FROM GLASS.
ELECTRON TUBE V104 IS VIEWED TOWARD BﬁSE ORIENT TUBE IN CLIP AS SHOWN.

SWITCH SECTIONS:

SECTION  TERMINALS
S108A 1,2,3,4
S106B 5,6,7,8
S106C 9,10,11,12
51060 2R, 3R, 4R, 5R

SYMBOL IDENTIFICATION TABLE

SYMEQL NO, ARC PART NO. DESCRIPTION
Cl134 8706 220
C135 8851 2 uF
C136 21485 1.0 uF
c1aT 8749 369
Cl3s BTES(") a
C139 B748(*) T45
C OR LATER ISSUE

C140 BRIG(™) 1740
C141 "8743 3-12 (VARIABLE)

| C142 8743 3-12 (VARIABLE)

| C143 8743 3-12 (VARIABLE)
144 8750 12
RI117 201 1008
R118 201 10K
R119 201 2. 2K

1

S106 17807 ISWITCH, ROTARY
T114 18621 TRANSFORMER
T115 18625 TRANSFORMER
T116 18629 TRANSFORMER
V104 TYPFPE 5718 ELEC., TUBE, CODE BROWHN
2104 17910 OECILLATOR ASSEMBLY
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VIOLET

QUTSIDE VIEW
TERMINAL PLATE

NOTES:

#22 SOLID COPPER
© WIRE (BARE) '

SYMBOL IDENTIFICATION TABLE

SYMBOL NO. ARC PART NO. | DESCRIPTION
=101 14403 | RELAY (14V)
14404 | RELAY {28V)
B101 18800 i MOTOR (14V)
15801 | MOTOR {28V)
5107 21967 | MICROSWITCH
S108 17924 t ROTARY SWITCH i
c182 BG2T(*) {CAPACITOR (.01 uF)
L104 BETT®) |CHOKE (.47 uH)

1. FOR SCHEMATIC DIAGRAM SEE FIGURE 6-1.

[

1. WIRES MARKED WITH COLOR CODE ARE #24 EOLID

COFPER, TEFLON INSULATED.

FOR ASSOCIATED MAIN CHASSIS WIRING DIAGRAM SEE
FIGURE 6-2.

FHE=

Figure 6—9. ARC Type R-304A Receiver, Band Selactor Assembly 2110, Wiring Diagram
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IDENTIFIED A, B, C, mn*
EXTERNAL TEIWI:INALSAREI 2t
x, 3, AND 4. :

SYMBOL IDENTIFICATION TAELE
Multiplier for resistance values: K=1000
SYMBOL| ARC

NO. PART NO. | DESCRIPTION

C, 8764 510 puF
C, B706 510 ppF
R, 201 1K OHMS
R 201 220K OHMS

L)

TPLATT

Figure 6-10. ARC Type R-30A Receiver, Beat Frequency Oscillator Assembly Z111, Wiring Diagram
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Figure 6~11. ARC Type L-11 Loop, Schematic Diagram

116



BLLA2L

woulogg Bugy doat [1-7 944 ayy ‘Zi-g mnby

aiemi

ATEWISSY [INN OSMIEVID 40 J0L 0L SNIEHIA

\) [ xmawmassy s1ovaazosd | #wnt sowl
o | ATEWASEY ITOVIATIAT | 100l gy

. ) ATHRISIVELS 4007 BESLT TOET
| HELLIWNENWHL “OHHINAS BOOET TOET

HOILONONT bul LDCRT 1]
HOLLATH 323 "OH LHY "OH
JHY  |TOEMAS

ATEV.L HOLLY AL TOEMAS

a1 "L TEHHYN 53410

HIAD QZTTVISNI

5T ONTHOL SYTOUITIT
QITLVOD JLLEYTd ¥

IILVIOAENT HOTAAL

"UILI00 QIANYHLS FEF
HUY SHUIM HIALD C°E

"MOLOW FHL 40

LE¥d §Y QTHSINGOA

HHY ONV BOIVIT

HOLOW IV E0pd auy
ToPd MOd4 STHLYN 8

"11-9

THADLE HEE WYHDVH
OLLVWIHDS Hod I

-EALON

ELIR]
El
ENIT)

ERES




R a2

NOTES:

FOR WIRING DIAGRAM SEE FIGURE 6-14.
RESISTANCE VALUES ARE IN OHMS. MULTIPLIER: K=1000.

$203 IS MECHANICALLY LINKED TO SHIELD WHICH CHANGES DIAL
SCALE PRESENTATION.

S204 IS SHOWN IN MAXIMUM COUNTERCLOCKWISE (COMP) POSITION.

FIRST ANGLES GIVEN ARE FOR BELLY SENSE ANTENNA, SECOND
ANGLES ARE FOR TOP SENSE ANTENNA.

WHEN §205 IS OPEN (““ON"’ POSITION), THE BFO I3 OPERATING.
WHEN LOOP SWITCH (5201) IS THROWN TO THE LEFT, AS SEEN

FROM FRONT OF PANEL, TERMINALS “L*’ AND “K'’ ARE
CONNECTED AND ‘B’ 1S GROUNDED.
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| o . |RF _SENS L m=M201
lpe MA} i
11 o o« |GROUND iy o R201A
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Figure 6—13, ARC Type C-5%A Control Unit,
Sehemafic Diagram
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FOR SCHEMATIC DIAGRAM SEE FIGURE 6-13.

WIRES MARKED WITH COLOR NOTE ARE #22 STRANDED
COPPER.

UNMARKED WIRES ARE #22 BARE, SOLID, TINNED COPPER.
TRANSPARENT VINYLITE TUBING OF APPROPRIATE SIZE
I5 INSTALLED OVER WIRES OR GROUPS OF WIRES MARKED
l‘T. EE g 1

SYMBOL IDENTIFICATION TABLE

Multiplier for resistance values: K=1000

SYMBOL ARC PART NO. DESCRIPTION
J201 12357 RECEPTACLE (19 PIN)
R201A 8776 0-50K (VARIABLE)
R201B 0-100K (VARIABLE)
M201 -18428 0-15 MA

5201 20452 SWITCH

5202 PART OF 8776 | SWITCH

5203 PART OF 18480 | SWITCH

5204 19082 ! SWITCH

5205 8084 i SWITCH

XDs201 16293 PANEL LIGHT SOCKET
XDs202 16293 |  PANEL LIGHT SOCKET
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Figure 6-17. ARC Type IN-13A Indicater, Schematic Diagram
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1&Z.5-173.5 M4z AM, FM and
trolled chanmels. Solid-
state sohabuoy recelver
eonsints of five plug—in
nodulesy 25 FH:z “1
HHz 2nd IF. Conw
siblities #for- 2
weather, satellite TV, etc.
[(Ewe Oct "74 CQ@ Mag.] Re—

quires watecasl control snd 18 VDC,
#10, % lbp. Used, 3850 @24,93 SCHEHATIC.
84 w/msl. MANUAL, portisd repro, 15 w/ieet.

TP OMOBUOY RECEIVER

R=1170/ARA-S28 VHF RECETVER

video using J1 crystal =con—

FoBx. 5

ANSTRC-TS 1 EN HF
RADIG in CY=2E00
case for wehiole
mounit) 2-20.000
Milz AM-55B-ione
400 W, 1 KN nos-—
innl PEP, Collins msade sel consisis of R-TEH1
receiver and T-T30 transzmiiier lisied below,
£-3381 control (p 10}, CU=TAD snlenns coup-
ler, C-204R coupler-conrol, AM-Z30C smplifi-
&r, C¥-TBE converter-oscillator, RF-111 load
coil (p 4) plus built=in wallmeler. We will
aleo ineluds manual copy and PP=2358 power
faverter (p 10) which provides 115 v 400 Hzx
3 0 Fer the sat from 28 VDO 110 amp input.
20x48.5x30.5, 373 Lbs sh wit.

Deed-complete, mot tested, RLHMTTN 750,00
AN/TRC-TS without manual or FP-2331, $650.00

AM-01%/GEC AMPLIFIER-
WULTIPL1ER plug-in for
T=30Z/TRC franamitter;
govars 100-%25 WHz FM
@ 100+ watts using
4X1504 tube. Conirole
Grid & Plate Tune and
Amp Ouipit Coupling.
Beguires +760 v, 200-350 ¥ screen, amd B
¥ filament; with schematic. 12x6xld, 24 lba.
Used, SBSTOT 850,50}

AM-918, 225-400 MHz[ 4X150A, 4X130G. $85.00
AM=11T8, 400-600 MHz: 4X150A, 4X150G. 3T5.00
AM-23537, TP0-915/ E40-915 MHz; two 5BTE, 885
*f**__d-4+1n'-++--11-—-r-4+
AM-314/TRC AMPLIF[ER-COR-
YERTER, plug-in for E-41T7
receiver in 225-400 WHz
rapge. Conilimusus luning
of EF amnd oscillatar; 30
WHe IF. Modify and use na
domn=converter! With tubes
P - 56T, 4/6J4. Requires 150
VD& B.5 Y, T.Gxf.8u0,.5; 16 lbe. Used, 815,
AM-11TB/GRE, 50 to 100 MHz, waed, $39.50

AM-1177/TRE, 400 to 400 MHz, wsed, $44.50
AM-320347FRE, 1.3% to 1. 9ETS GHz, $48.30

T-130/TRC-15 TRANSMITTER,
functions as 1 HW PEP (400
W AM-5EB) 2-19.999 MHz Li-
near power amp when aszed
with E-TE1l/ARC=58 receiver
which supplied 200 MW FEF
imput driwe. Uses three
ACHIS0 tubes in P-Ap tumed
by serve amplifiers and metors. Begquires 115
VAC 400 Hz 3 O for power supply wilh omipuis
2000 WDC 500 wa, 400 VDS, 2T VDT, 6.3 VAC,
-40 to-RAD ¥DC and 115 v 40D Rz 1 © for serve
motars. With tubes 2/8CLE, S008, 3/4CN250.
C=3141 control required for channal aeles—
tion. T.Bxl0.3x24. 535 lba. Used, S350 §225.
SCHEMATIC For T=805, 56 with set purchaze.

E-TE1/ARC-58 RECEIVER; com-
pamion reosiver and exciter
“to T-T30. Hegquires 113 VAC
400 Az imput. 7.8xi0.3x231.5
65 lhe sh. Used, S3&d. $173.
GCHEMATIC, %6 w/sei parchase.
c-3141 CONTROL for frequency
selest (pg 16}, used 320,05
CONHECTORS for above, $5 sach w/sei purchase

TEL

AN SUGC-128 TACTI-
CAL TELETYPEWRITER
whth MU=734/UGC
MACKETIC TAPE UNIT
microprogasEar
pantrolled full
duplex telsiype-
g writer has 16K RaM
. and GUERTY keyboard with Edit,
Mode Select, and Memory. Printer speed 120
cP5: E5-20 charseter line, single or double
line Fasd. Gi-character ASCI1] subz 1TAS
ar Baodot codes. ® baud rates 45.5 1o T400.
Uses paper rolls 216 mm W 2 127 mm dia
friction feed, single or mulli-copy. MU-T34
TAPE UNIT stores 8-bit data for uEC-120 en
standard sassette tapesj 300K char/tape. [
guires 1157330 VAC 47-400 Hz: conmectors mnat
aveilable. UGC-129: B, 5x18x1k.5, 324, ML-T34
T.BxBxl3.0, 1B¥. USEN-REPARABLE, §T5H.00/ /801
UGC-120 only; S48, 503 MANUAL copy, £35 wimei

CET/WATEINE -
JOHNEOH VHE

and THF RECEI -3
VERS, compact
rackmount VHF
sets oover 30300 WHx AM-FW-CW in bands 30-
A0 apd BO-300 MHz while UHF sets cowver 235-
1060 MHz in bands $35-500 and 400-1000 MHz.
411 have Tuning and Signal. Strength meters.
RF-¥IDEO-ALUDIO GAIY controls, and BFO. Nu-

vistor/transister electronios. 3.0x16wxiT.5.
an# sh. Used-operational; bul not o speest

R-1279-VHF, 20 or 300 KHz IF width. $295.
GO03E-¥IF, 50 or 300 Eiz IF width, #275.
775-UHF, 100-300 EHz-4 MHx IF widih, 3350.
MANUAL for CEI-TT5, partlal repre, $25.00
MANOAL for CE1-805, partial repro, $325.00
+++li++-ﬁ-‘lll+++4‘ff4++
CEI DRO-200 COUNTER, G-digit
wsed with HF, VHF, &
wrsd on ranges 1-50
5 and 490-1000
5 h oactivates

21,4 MHz B Bi-500
MHz; B0 NHz o il
MHz. Other features ECD outpulg
digital AFC. and tunimg meter. Regu 13

WAC B0 Wz 7.9%3.75x15.5, 144, Used, 85,00
MANDAL for DEO-308A-101E, partial repra, #17

PDRO-333 COUNTER, zimilar to DRO-300 sxcopt
18" rackmount; 1.6x19x1E. USED, 3380 #1635
AWJ=0518AE-5 FDM DESODL s 4 demod inpuls
& l=pxtnrnal] UPR-LME dizplay for each. No
further info, G.3xl8xEl, T§ lbs. Used, S5B5

F—ETa s aRt-S9 DIRECTION FIMD-
, ER RECEIVER, same am Air-
craft Radio Corp R-J0d DF
recelver wsed En 1ight air-
eraft. Covers 190-1750"KHz
i im bands 190=400, S00-Ba0,
-Iﬁ and B40—-1T50 FHzj replaces
AN ARN=-4 radio compass Sys-
tmm, Can be tuned ceing push=on kneb er re—
aotely ueing C-T378 contral box (not avaedl-
abied and HC-215 spline. IF 142.5 KHr] with
rubes 2FSTIE, DETL, S5SSEPR, TOTROE, A2,
&112. Fequires 24 YOO 1 amp, LID VDO M ona,
|5 YDC 20 ma; also 13 W 100 He for loop
seleyns if used for DF. Yoltages ocriginally
supplied By D¥-107 dynamstor inot available!
4. Sx4.5%i0,3, 9 1lba an, Used, S2E.35
OFERATOR‘m MANUAL, %3, SCHEHATIC, =2 w/ast,
AT-7HO/ARN-59 DF ANTENMA. B#. Used. 830.50

cp-533 ARC-5 COMTROL CABLE, 2/PLISEZ, 60" %16
RCRAFT BYROS -

Ho spacific data:
LEAR 3=AK1S RATE SEN-
S0E w/ three #ILSTHD
rale grros: 3.4x6.4x6,
B8, Laar #21E2C. £230.

SPERREY ROLL & PITCH CONTROL GYRO, madel K-
Rotating center 5.5"L=4" di remavabkle top
cover. B.4"Hx@" diaj & lbs., #KR-B510, B73.

R-1uU21/ARN-300 YHF RECEIVER
covers LO8 to L26.9 RHz AN
in 100 EMz oteps {190 ohan=
nelel) originelly part of
mir ravigation aysten. lsi
IF ii.7-1Z.6 Mhz: 2Zed 1.7
HHz., Elesstrioally turaed
cryatal turrets with Tre-
guengy displayed an aide
panel. Adjustable squeloh) 300 ahe sudio
putput:. 30 ohm iaput impedance; BHC connes-
tion. Tubes 3718, 5840, S896, 4/8890, 2802,
E0ZL, B112. Reguires 28 ¥RE L.8 A mpd 250
VDC 8% wma. 5.5%1l. dx4, &, LOW, Udked, 23.595

C-3416 /ARN-30D FREQUENCY CORTROL, used, $15.
Operator MANUAL T/ ARN-3QD, part-repro £7.50

R=508 ATRCRAFT RECEIVER, 118
to 145 MHz AM ocontimucusly
tunable, but does nol kave
dial; tuned remotelr using
gapiral box with MC-215 flex
spline (pet available). 15
MHz IF: has binding post & BRC anienns @an-—
nections on froni. Tubes 1ZAG, 14AT, 14FT,
2/14R7, 000%, 370003, Same as R-10; part of
AKFARC=8D and ARC-Type 12. Requires Z50 VI
B0 ma & 2§ YDC, B.%=5w11.8, 1G68. USED, $20.
R=11h, Iike R-508 bui 180-550 KAz. USED, $IE
p-10 2§ ¥DC DYNAMOTOR ¢/ R-11/R-508, USED 87
T-183 (T-134) ¥MITTER, 4 channels in 132-148
MHz range |lmxx xtals); 4/5783. UNUSED, 27
S A S S R A T B S O s e i
CV-431/4% FREQUENCY TRANSVERTER. e
pla ARC-BD seti receives RF in
223-350 MH:z range and converts
them to 11R=188 MHz for recep-
tion om B-1% receiver. Also
transmils over Z2E-Z3§ Mz AM
on & eryatal chammalsy 11 watl

eaipui. (Crystals nal fmcloded. ) With tubas
375763, G201, 6360, B93D. Requires I8 VDT

and +250 V. 4.Bzé.8x11,5, 9 1hs. Unused, BEl.
WT=1140 MOUXT for R-18 or C¥-431,

$3.060 ea

D=423FAR QSE[LLRTU'H-—B.ELAF pro-=
vides | EN: tene for "whistle—
through” tuning of ARC-60. Has
© level adjust, 1w BHC conmec-
TEXL tions, five 28 VDC SPDT cera-
mic relaya. 3.kx5x2, 3. 85,55

3 : WATKINE=JOHNE0X

s Wa-BTET PANORAMIC

= 8 RECEIVER {(RU} w/
DESPLAT UKIT (DU}
P s ﬂ-' regsiver has four
L PG L B colid-=tate band
tuners; £0-90, B0-300, 235-500, snd 500-1000
MHz O -AM/MAN-AM/AGC=FM-Fulse, TF bandwidih:
4720100 KMz (other BW avallabled; 21.4 MHz
IF. HU comtrols! Carrler Operated Relay DORS
Squaleh, Video Gain., RFSIF Gain, ON/OFFdud-
in Gain, Video OUT, Phone OUT. Fime Tuns.
Bisplay 1"Hz3"W CRT shows upio 3 WHi spec—
tpum. Sweep widih 20 KHz-3 MHzZ. Controls for
VERT/HORLZ, Focus, Intensity, Marker ON-OFF,
LINSLOO, Center Freg, Gain. OU also has 8-
digit Freg-eountsr (LCD or LEDI: time baza
provides DAFC for i, W/manual capy for =ims
ilar WJ=9028RU/DU, 5x19226, 65 1ka. Used-op-
grational, LESS CABLES, may not be Lo specs.
FWI-BTSTRU/DU-LED with LED display. #1313.00
EMI-BTITRU /D =LED with LCD display, $1373.00

AM-4338/ARC-112 POWER AMPLI=
FIER part of E=18.800 358
alroraft radio} 400 W S5E
sutputl . Fower piapply and
pa similar to Collins 618Ts
{page 4). Uses two ACKEEOFG
tubes AFlven by two BCLE's from driver 0 =
ule. fina twe THC & one ¥ RF connection, Fun—
ning time meter and aluminum cover. REequires
ii5 v 400 Az 2 O fao produce +28 v, +i30 ¥,
+350 V. BuBxiT, 34#. Uped w/schematies, $154

AM-45TE/ARC-123 HF POWER AMP=
LIFIER, used with 2-29.0888
Wiz 558 aircraft radio set to
praduce 400 ¥ 550 PEP using
two RCA 4633 tubes. THC RF
imput & F output poaRent ions
plue Running Time Meter. Alsn
ten Jenninge RJ1A 28 VDK vac-
wum ralays (a=s page 28) amd
aid-plaied Fead-ihru caps=-
;.tq‘u:l.!:uu 115 ¢ 400 Hz 3 03 T.6xSx16.3, T4
1bg mh. Gsed with schematic, §250.00




