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SecrioN |
GENERAL USE AND DESCRIPTION

gp
Cienernl deseription

1. Use.—a. Radio szet, type SCR-AA-183, is o compHete transmitting
receiving equipment designed for use as a command set on airplanes.  [f
transmit cither tone modulated or voice modulated signals in the range 6,200 to
7,700 kiloeyeles, but is designed primarily for voiee trausmission.  This set will
receive modulated signals within either of the two bands 224 to 445 kiloeyel
and 4,150 to 7,850 kiloeyeles. [t will not transmit continuons-wave signals, and

will not reeeive continuous-wave signals unless operated in conjunction

oscillator "‘f”il””"“]- type RC-12, which i3 not o part of this

may be installed in any type of airplane and is
This radio set is designed for a distance range of 15 miles. It m

that with one or both airplanes banked so as to shield the antenn:
» strength of o received

oy
lesignoed lor use

range will be redueced below 15 miles. T
|Hilh‘ri;g][_\' reclueed when one :Lj[ill:lllr' is ‘.]il'\'!']'_'\ below the other or in a 1y
I'he distanee range using tone tele-

altitude which would shield the antennas.
graph will normally be greater thau that with voice telephone.

b. Radio set, type SCR-AA-192, 15 a complete receiving set for use in airplanes.
It will receive modulated signals over the entire range from 224 1o 7,850 kilo-
cyveles, Tt accomplishes reeeption over this wide range by use of six sets of plug-in

The components of this set, less the four intermediate coil

sets: (ypes

coils. A
C-98, C-99, C-100, and C-101), are also components of the
SCR-AA-183. The SCR-AA-192 is of greatest use as a receiver of radio

signals and weather reports. Under normal atmospheric conditions this
when working properly, will receive the signals broadeast from the Depar
of Commeree radio range beacons up to distances of 200 miles, and weather reports

broadeast by voice should be intelligible up to about 100 miles,
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2 RADIO SETS, TYPES SBCR-AA—-183 AND SCR-AA—-102

2. General description.—a. Radio set, type SCR-AA-183, includes the
following prineipal units (the additional accessories are included in paragraph 15):

(1) Radio transmitter, type BC-AA-180.

(2) Radio receiver, type BC-AA-179.

(3) Radio control box, type BC-AA-181.

(4) Radio control box, type BC-AA-182.

(5) Junetion box, type TM-AA-153.

(6) Dynamotor unit, type BD-AA-69 or type BD-AB- 60,

(7) Coil sets, types C-97 and C-102.

(8) One each of cords, types CD-110, CD-111, CD- 112
CD-115.

(9) Tuning shaft, type MC-124, and one each of tuning units, types MC-125
and MC-127.

(10) Antenna system.

The transmitter, receiver, junetion box, and dynamotor are fastened to
mountings by means of slide fasteners. In each case the mounting is part of the

, CD-113, CD-114,

~TUNING UNIT
TYPE MC-125

MOUNTING TYPE FT-102

DYNAMOTOR UNIT
TYPE BD-AA-69

~RADIO CONTROL BOX TYPE BC-AA-181

RADIO TRANSMITTER TYPE BC-AA-1BO

~MOUNTING TYPE FT-100

~MOUNTING TYPE FT-99

{RADIO RECEIVER TYPE BC-AA-179

COIL SET TYPE C-102

| [ TUNING UNIT TYPE MC-127

~COIL SET TYPE €-97

- 'i
oo [
=y |
(@ v GASE TYPE
: ; CS-a4
__'mussmmm MW AL '
gg;g 'Tr::E Eg-ll'ﬁ o MOUNTING TYPE FT-10}

CORD TYPE CD-i12 JUNCTION 80X
CORD TYPE CD-113 TYPE TM-AA-153
CORD TYPE CD-I14 | RADIO CONTROL BOX |
CORD TYPE CD-115——=—= e e TYPE BC-AA-1B2

Fioure |.—Principal units of radio set, type SCR-AA-153,

unit which is mounted thercon. The transmitter, receiver, junction box, and

-

e — YT E—— VT

control boxes include riveted aluminum cases.

construction without adding unnccessary weight.

This gives these units sturdy
Figure 1 shows each of the

principal units of the radio set, type SCR-AA-183, with its nomeneclature.

Coil set, type C-102, is shown in place in the receiver,

Dynamotor unit, type

BD-AB-69, is similar to the type BD-AA-69 except the end covers are flush

with the body and are rounded off at the ends.

b. The principal units comprising radio set, type SCR-AA~192, are shown in
figure 2. It will be seen that the transmitter, type BC-AA-180, radio control

box, type BC-AA-182, and cords, types CD-113
in the radio set, type SCR-AA-192,

and CD-114, are not included

On the other hand, eoil sets, types C-98,

C-99, C-100, and C-101, which are not part of the radio set, type SCR-AA-183,

are ingluded in the radio set, type SCR-AA-192,

| &=
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Secrion II
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3. Detailed description of the sets as issued.—a. Radio transmilter, type
BC-AA~180.—This transmitter consists of a case enclosing the apparatus (other
than the vacuum tubes) which is required for the generation, amplification, and
modulation of radio-frequency currents. It isshown together with its mounting,
type FT-100, in figure 3. 4

The weight and external dimensions of the transmitter are given in figure 18.
Internal views are shown in figures 4 and 5.

The transmitter case 344 has an opening in one end for the power plug and the
other end is entirely open. It has an opening in one side for the antenna coil

TUNING UNIT TYPE MC-125 ~COIL SET TYPE C-102
RADIO CONTROL BOX rMOU?ﬂiNG TYPEFT-99
TYPE BC-AA-1BI ‘= TUNING UNIT TYPE MC-127
RADIO RECEIVER COIL SET TYPE C-97
TYPE BC-AA-IT9 COIL SET TYPE C-98
TR COIL SET TYPE C-99
COIL SET TYPE C-100
COIL SET TYPE C-101

. ~MOUNTING TYPE FT-102

DYNAMOTOR UNIT
‘TYPE BD-AA-69

CASE TYPE CS- 44]
Rl & = ] TUNING SHAFT TYPE MC-124
CORD TYPE CD-110
CORD TYPE CD-112
CORD TYPE €D~ 111
CORD TYPE CD-115

MOUNTING
TYPE FT-100

Ficurg 2.—Principal units of radio set, type SCR-A A-192.

assembly 98 and another opening in the top closed by the tube cover 346. The
open end of the case is closed by the panel 345 on which are mounted the antenna
and ground binding posts, 149, 150, frequency ealibration chart 347, frequency
control knob 158, dial 154, antenna condenser knob 155, locking knobs 303, 304,
and antenna current ammeter 106. The frame or chassis of the transmitter is
permanently fastened to panel 345. The chassis can be removed from the case
by removing the eight screws around the edge of pancl 345 and the two bright-
headed screws in the lower edge of the opposite end of the case. The antenna coil
assembly 98 must be removed before the chassis can be removed from the case.
The general layout of the transmitter is as follows: Lengthwise through the
center is a vertical partition. On one side of this partition the tubes are placed
in arow. The radio-frequency oscillator tube (VT-25) is next to panel 345. Then
in order come the amplifier (VT-25), the modulator (VT-52), and the audio-
oscillator (V'I'=25). On the other side of the partition is a shelf construeted about
half-way between the top and bottom. On this shelf are mounted the condensers
03, 94, 05, and the transformers 100, 101. Beneath the shelf are mounted the

3
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3 RADIO SETS, TYPES BCR-AA—~183 AND S8CR-AA—102

ammeter 102 and various small resistors and condensers.  The loeation and
arrangement of parts can be well ascertained from a study of figures 4 and 5,

344 346 320

155 106 427 149

— —

FicURE 3.—Radio transmitter, type BCO-A A-180, including mounting, type FT-100

+_Note~The various parts in this figure and in others to follow are referred to by numbers.  This means
of identification will be adhered to throughout so that any given part bears the same number in all figures

and disgrams. For meanings of reference numbers see paragraph 16,

93 9% 95 101

V25 VT25 VI-52 V725

FIGURE 4 — Rodio transmitter, type BC-A A-180, side view.

The receiver is very similar in construe-
tion to the radio transmitter, type BC-AA-180. A picture of the receiver with
its mounting, type FT-99, and one plug-in coil set is shown in figure 6. The
weight and dimensions of the receiving set are shown in figure 18. Internal

4

b. Radio receiver, type BC-AA-179.
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views of the receiver arve shown in figures 7 and 8.  One end of the receiver case
is blank while the other end is open. Tt also has an opening in one side for the

V125 88 VT-25 V1-52 azvr'zs 77
82| 8980 (819 79 | 90 a;‘ssa;

Froviee § — Radio transandtter, type BO=A A=180, bottom view.

320 338

343 339 158,159

108 328 409

AA-179, coll set, type C=102, mounting, type FT-9%, and tuning
unit, type MC-127

402

[}

FiGuRe 6.—Radio receiver, type BC

coil set and a second opening in the top closed by the tube cover 338, which allows
access to the tubes, The open end of the ease is covered by the metal panel 340

]
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on which the antenna and ground binding posts 149, 150, and the series antenna
condenser knob 160 are mounted, together with the tuning gear unit 841, carrying
dial 152, and the power plug receptacle 108. The receiver chassis is permanently
attached to the front panel 340. The case and front panel form a (‘-mnplvt‘e

1

75 59 58 59 58 59 58 342 58 326

: | | )
VT-38 89 VF37 1,2 VI-36 1,2 VT-36 1,2 VT-36 |,2 V136

Fioune 7.—Radio receiver, type BC-AA-179, side view,

shielded receptacle for the receiver. The chassis can be removed from the case
by removing the 7 bright-headed screws around the edge of panel 340, also
the 3 beside the tube cover, and 2 beside the coil set. It is neeessary to

63 6l 62 6l 61
60 [ 64 | 60 | 325 | 60 | 62

253204 20 03,.2 70258

Fiourg 8.—Radio receiver, type BC-AA-179, bottom view.

remove the coil set before the chassis can be removed from the case. The @
tubes are arranged in a row on one side of the vertical partition. Four of these
are type VT-36 tubes used as radio-frequency amplifiers, 1 VT-37 used as
detector, and 1 VT-38 as an audio-frequency amplifier. The tube compart-

6
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ment is divided into cells by the tube shields 342 which serve to reduce the
capacity coupling between the tuned stages of the radio-frequency amplifier.
By-pass condensers 1, 2, 8, 9 are mounted between the tube bases.  Mounted on
the shelf on the other side of the vertical partition are the tuning condensers 58,
the alining condensers 59, and the output transformer 75. The plug-in coil set

. 331 122 120 _ 124 335
, o Y

Fraure 9.—Radio control box, type BC-A A-181.

oceupies most of the space below the shelf, while various small condensers and
resistors are secured below the tube sockets. The exact location of the various
components can be determined from a study of figures 7 and 8.

¢. Radio control box, lype BC-AA-181.—This control box is a part of both
radio set, type SCR-AA-183, and radio set, type SCR-AA-192. It is a small

R R T — B e i e

t
135 133 134

Figurg 10.—Radio control box, type BO-AA-182,

unit earrying a switch, control resistors, and telephone receiver jacks. It is
designed for remote control of the clectrical power and amplification circuits of
the receiver. Figure 9 shows a front view and also a rear view with the cover
removed. Its dimensions and weight are given in figure 18. This control box
carries two manually-operated controls: The switeh 124 operated by handle 329
and the volume control 122, 120, operated by knob 331. The switch has a center
position, OFT, a side position, MANUAL, and a second side position, AUTO.
Both side positions are operating positions. A plug receptacle 126 is located on
the bottom between the 2 telephone jacks 123.
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d. Radio-conlrol boz, type BC-AA-182.—This control box is a part of the radio
sef, type SCR-AA-183, only. It is identified with the control of radio trans-
mitter, type BC-AA-180. It carries a selector switeh, a telegraph key, and a
microphone jack. Figure 10 shows a front view and also a rear view with the
cover removed.

Its dimensions and weight are given in figure 18.  This control hox earries,
besides the telegraph key, 1 manually-operated control, the 3-position switeh
132, operated by handle 330. The switeh has a center position KEY, a side
position MIC, and a second side position RIEC. The plug recepiacle 134 jg
loeated in the bottom of the eontrol box between the microphone jack 130 ang
the telegraph key adjusting serew 135.  This adjusting screw regulates the spae-
ing between key contacts. The key 131 can be locked shut by means of thig
serew for test purposes.

e. Junction boz, type TM-AA-153,— This unit is the central ini{-rrnnm-pting
element for all eirenits of the radio set, type SCR-AA-I83, or radio set, type ]

|I0(SPARE) 125 133
HO(SPARE) | 126

12

134

PRy

-
!
407 148 115 I 162 -

Flavre 11, —Junction box, type T M-AA-153, and mounting, type FT-101, bottom view >

g J= |

SCR-AA-192. It comprises an assembly of receptacles for the plugs of tho !
several cords, a fuse block, and a toggle switch, all mounted in & housing whiel S
is attached to mounting, type FT-101, by means of snap slides.  Figure 11 shows "fr
a hottom view of the junction box with the cover removed and also the mounting e
3} >

.
type FT-101. -,
The weight and dimensions are given in figure 18, The housing cover 162 is 8 t.-
metal plate or cover which is attached to the junetion box by means of threo
gerews to form a protecting closure for the wiring. There are 3 receptacles on
each side and 1 on the end of the junction box. These receptucley are all
labeled aceording to the plug which each takes. When the junction box is used
as a part of radio set, type SCR-AA-192, only 4 of these 7 receptacles are
used. These are the ones that are labeled as follows: PL-60, PI, i1, PL-62,
and PL-65. When used as part of the radio set, type SCR-AA-183, all six of
the receptacles on the sides of the junction box are in use.  The geventh receptacle
labeled PL-56 is located in the bottom of the junetion box and furnishes connee-
tion to an oscillator, type RC-12, which was referred to in paragraph 1 a, but
which is not a part of either radio set

8
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The fuse 110 is a 20-ampere eartridge fuse, type FU-11. It is placed in series
with the positive side of the voltage supply. Two spare fuses are also mounted
in elips inside the ease.  The switeh 111 is a toggle switeh having two positions,
TRANS-REC and REC ONLY. In radio set, type SCR-AA-183, this switch
is kept permanently in the TRANS-REC position. In radio set, type SCR-AA-
192, it is kept permanently in the REC ONLY position.

. Dynamotor units, types BD-AA-69 and BD-AB-689.—These units each con-
sist of a dynamotor mounted on a box containing a filter cirenit and a voltage
divider. The box is the same for both types of dynamotor units. Both types
have essentially the same electrical rating and are designed to be interchangeable
as regards their use with either the radio set, type SCR-AA-183, or radio set,
type SCR-AA-192. They are distinguished by the fact that type BD-AA-69
is fitted with dynamotor 145 (Westinghouse ADS34-A) and type BD-AB-69 is
fitted with dynamotor 146 (Eclipse AD-2M-2749-C). A photograph of dyna-
motor unit, type BD-AA-69, is shown in figure 1 and an interior view of the box
of both dynamotor units is shown in figure 12.  Clearance dimensions and the
weight of either unit are shown in figure 18.  The dynamotors are of the totally

143

405 322 141 140 147 144 el

Froung 12.—Dynamotor unit, type BD-AA-00, und mounting, type FT-102, bottom view

{ enclosed types, each having a low-voltage commutator and brushes at one end
and a high-voltage commutator and brushes at the other end. Four leads pass
from the machine into the box, 2 serving as low-voltage input leads to the
machine and 2 as high-voltage output leads from the machine. The power-
plug receptacle is located on one end of the box.  Mounting, type FT-102 (405),
is a base plate having studs 322 to which the remainder of the dynamotor unit is
attached by means of snap slides. The interior of the unit is protected when it
is not attached to the mounting by a box cover 161, which is serewed to the filter
box at three points.

g. Coil sets, types C-97, C-98, C-89, C-100, (101, and C-102.—Each coil
set consists of an assembly of four sghielded plug-in radio-frequency transformers
71, and a shielded band-pass coil assembly 158, 159. Each coil is identified by a
certain frequency range (shown on each coil set handle) which is the range
throughout which the receiver can be continuously tuned when that coil set is
in the receiver. This tuning is accomplished by rofating the tuning condenser
between its maximum and minimum positions indicated respectively by end
points 0 and 100 on the tuning dial 152, Figure 13 shows a view of a coil set

431067 —34—2 0
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and a case, type CS-44. The froquency hands of the various voil sets are ns

follows:
Coil sot. fype | Frotquency baml l Coll set, type Froquoney hand
— — 1 - _—_l____ — - T B =
'| Kiloeyeles Kilocyoles
(g i e L : [T AT T Ol QR T B SIS A1, 400-2; 600
RS $00- - 800 [ G=10 - o] 2, 500-4, 700
C-90__ .. | 775, 500 [|NE==102. | 4, 150-7, 850
|

Inereasing numbers on the dinl 152 eorrespond to inereasing frequency on any
coil got. Inerements in frequency in any band sre approvimately proportional
to inerements in dial setting. A ealibration chart showing ma:a-i\-m-l froqueney
[ﬂ(luﬁd against dinl setting for each coil sel of a typioal receiver s shown in
figure 14. Inaddifion a elipel, typo MC- 128, Soaving the fregqueney of each epil
sl for every 10 points on 1o

Jdial is fastened to the fube
cover on each recoiver and g
soeond is furnished with each
st Lo be mounted o some con-
spicnons place in the airplane,
Ihis chart is intended merely
a5 general goide in locating o
transmitting stution on the dial;
however, theerrorof ealibration
does not exceed 2 percent fop
any eoil set in 40y recciver,
Coll sots of all typesare plugged
into the side of the receiver gy
shown in figure 6 and secured
Ly snap slides 320 at foup
points All six of the eoil sely
aren lmﬂ. of the radio gel, by e
SOR-AA-192 bub anly the twe
sets, types CA7 and C-109,
are 4 part of the radio set, ty pe
SCR-AA-183

N, Cords, lypes CD=110, OD-
{11, CD-112, CD-118, CD-114,
ﬁﬂd C‘D*_I_f&,——'rhe corda 'inn'h“']m] in l‘_l[ﬂ_ﬁ(! ]"ul”ll gals L‘H.('li (_‘Ullﬁiﬂt- of # ll)lln‘ih
of shielded cordage terminated at one or both ends by & plug. These cordd fire
of various lengths depending on the type of airplane for whieh they are intended,
(See par. 15.) The function of the cords is to connect each electrical unit of the
equipment to the junction box. The eords are shown fn figure 1 and their
deseription and use are given in the table below:

Froursy 16—l s, (ype Ca101, gl cs, 15 C8-14

1]
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Mado of cord. | NBEDE g it

Cord, type ngo, type .'J'L;T;; plugs, type

PL=60 (1) | Junetion box  to  12-14.25-volt

source,

PL-61 (2) | Junetion box to receiver.

GD=112 | CO-120 PL-62 (2) [ Junetion box to dynamotor,

| CD-113 | €CO-120 PL~03 (2) | Junetion box to control box, type

I BO-AA-182, -
Ch=114 | C0O-120 PL-64 (2) | Junetion box to transmitter.
GCD-115 | CO-120 PL-65 (2) Ih"[li“ﬁ{m box to control box, type

| CAA-181.

(3]

CD-110 CO=121
CD-111 CO-120

WL

e 57~

All six of the cords deseribed above are part of the radio set, type SCR—-AA-183.

However, only cords, types CD-110, CD-111, CD-112, and CD-115, are part of

the radio set, type SCR-AA-192.  As was stated previously oseillator equipment,

type RC-12, can be used with either radio set for the reception of continuous

| wave signals. I this escillator equipment is used it should be connected to the

| bottom receptaele of the junetion box by means of the cord, type CD-122, which

J inn part of the oseillator equipment. However, the oseillator equipment is not
a part of either radio set,

1. Tuning shafl, type MC-124, and tuning units, types MO-125 and MC-127.—
Timing unit, type MC-125, is designed for the remote tuning of radio receiver,
type BC-AA-170. 1t is shown in figure 15. It comprises a housing enclosing a
gear frain, an exposed erauk 302, a dial 300 graduated 0 to 100 divisions, and an
adjustable pointer 301. Rotation of the erank rotates the dial under the fiducial
mark of the pointer, and also rotates the coupling spline 332. Tuning shaft, type
MC-124 (shown in fg. 1), consists of o laterally flexible steel shaft enclosed in a
| hose-type metal lionging and terminates at each end in an internally splined collar,
| This collar of the tuning shaft engages the externally splined shaft 332, inside of

the threaded gutlet 333 of the tuning unit when the eoupling nut on the end of

the shaft housing is serewed on this outlet. A similar collar on the opposite end

| of the shaft engages a splined shaft which is genred fo the tuning condenser shalt

and dial of the radio recciver when the coupling nut on this end of the shaft

housing is serewed on outlet 328 af the receiver. A second outlet 327 provides

aceosg Lo the opposite end of the splined shaft. The mofion of the erank on the

funing unit is transmitted to the gang tuning condenser shaft of the receiver

successively throngh the gears of the tuning unit, the tuning shaft, and the gear

train between the receiver spline-shaft and the condenser shaft. The several

gears are so related that disl 300 on the tuning unit makes one complete excursion

between 0 and 100 divisions as dial 152 on the radio receiver rotates between

0 and 100 divisions. In figure 6, outlet 327 of the receiver is shown closed by a
eap nut 334, and outlet 328 is shown clased by tuning unit, type MC-127.

'Tuuing unit, type MC-127, shown as 409 in figure 15, is used solely for loeal
tuning of the receiver. [Tt consists of an external spline 336 housed in a threaded
bearing support which may be serewed on receiver tuning outlet 328, The spline
is rotated manually by a small disk and erank which form a part of the unit.

4. Antennas.— The radio set, type SCR-AA-183, requires separate transmitting
and receiving antennas. These two antennas form & complomentary system, and
theoretically a sacrifice in electrical efficiency of one will harmn the system just
a8 much as a sacrifice in the other. But it is a fact of considerable practical
importance that the reduction of the transmitting antenoa below a certain mini-

9
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mum of size and efficiency will render the transmitter practically inoperative on
account of the unavoidable physical limitations inherent in the antenna coupling

2ET TYPE C-97 - COW 3ET TYPEC- 2 [
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Fiung 14— Frequency ealibrition; mdio receiver, typo BC-AA-IT0.

of this unit to its anfenna, The transmitter must always be used with an antenna
at Jeast large enough to draw from the set enough current to deflect the antenna
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current ammeter, since this deflection is the only direct evidence available to
the operator as to the activity of his own transmitter. The transmitting antenna
should have the following thiree chargeteristics;

(1) It should have sufticiently high capacity at the operating frequency, in the
portion spaced away from the airplane, so that the greater part of the radio
energy goes out into the spaced partand is not dissipated internally in the coupling
eircuif or fuselage.

(2) The antenna resistance should be due largely to radiation and not to con-
ductor or dielectrie losses,

(3) The directions of minimum radiation should be at angles from the airplane
which will coineide with the direction of the receiving airplane only in the least
probable attitudes of Right 5

The radio transmitter, type BC-AA-180, in combination with an antenna
operates with the greatest over-all efficiency as a generator and radiator of radio
waves if the antenna has 4 capacity of from 90 to 150 micromicrofarads and a
resistance of from 5 to 10 ohms within the operating frequency range.  Of this
resistance not more than 8 ohms should be dieleetrie or loss resistance. Fjguﬂ}
16 shows a diagram of a transmitting antenna which is suitable strueturally for a

E<———300

333—}
< 332 336

Fioung 15 —Tuaning uuits, types MO-125 and MC=127;

' Bingle-seat pursuit type biplane; this antenna is an efficient radiator; and the
' directivity, while by no means ideally small, is such that the zones of minimum
radiation are relatively narrow and widely spaced. 1t consists of a flat top see-
tion AB, which should be between 16 and 18 feet long, suspended between a fitting
on the wing tip and a stub mast mounted on the tail.  The higher this stub mast,
the better the antenna; a height of 15 inches is not impractical for this type of
sirplane. The down lead CD slants into a lead-in insulator I mounted near the
base of the fuselage at a point just over the step on the lower wing. Point C
where the down lead joins the top section should be at least 2 feet back of the
aileron, making CD 8 to 9 feet long. BC is at least 7 feet long, and while the
loeation of this point is not eritieal, it must neither be close to the aileron and
flying wires nor far enough aft to make an angle of more than 20° with the ver-
tical in level flight.
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The receiver antennn consists of top section FL, not more than 11 feet long
with down lead LG about 7 feet long, This antennn s also shown in figure 16,
The lead LA is a stay wire, insulated from both antennas, LA should not be less
than 5 feet long in order to space the receiving antenna as far us possible from the
transmitting antenna, If possible, LA should be broken at two points by strain

£ L 4. 2

:,. - 10"
:

FiGure 16.—Antenno for radio set, type SCR-AA- 185

Transmitting antenui consists of Mt top ACH and down lad CD,  Roceiving antentis consista of flit
top FL snd down lead LG,

AB=17 feet, Al=stay not contected in cireult,

Cli= g feot. AP= shock oned. E
FL=11feet. Straln {nsulators at B, A, L, F.

L= 7feet. Lead-in (nsulutors at D, G.

insulators to reduce coupling between the two antennas.  For the radio set,
type SCR-AA-102, a b-foot vertical mash mounted in the fuselage of the airplane
forms a suitable antenna, provided that the lead to the recoiver inside the fuselage
is not too long. Also this type of antenna should be located not less than 2 feet
away from the base of the vertieal fin, if installed back of the cockpit.  This mast
antenna is probably the best type to use with the radio set, type SCR-AA-192,
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when the receiver is to be used for the reception of weather broadeasts and radio-
beacon signals, On high-speed airplanes a single wire slanting from a lead-in
instlator in the head rest faiving up to a stub mdst on top of the rudder is some-
times used, This antenna is f:lil’l}' effective if broken |)y a strain insulator from
6 to 10 inches ahead of the stub mast, but is not a particularly good antenna
unless this stub mast extends at least 12 inches above the top of the rudder. A
flat-top antenna consisting of & top section string betwoen the wing tip and
rudder with o down lead connected 1o this top seetion at a point well ahead of the
r.ud.der ig an effective receiving antenna for all biplanes and high-wing monoplanes.

4. Installing the sets.—a. Gencral.—"The recciver of a radio set, type
SCR-AA-183 or type BCR-AA-102, is the same general type of equipment as
radio rvecefver, type BC-SA-107, and the smme peneral considerations spply
to the installations. The airplane miust be shielded, bonded, and metalizod if
satisfaetory results are to be obtained.  The specifieations and requirements for
ghi(:lditlg and III‘:I‘I!“I!K seb forth in Air (_:l‘.'l!”])ﬁ Technieal Orders are ;u[m“;;dy for
airplanes in which radio sets, type SCR-AA-I83 or SCR-AA-192, are to be used.
1t must be realized that the interference produced by the radiation of clectrieal
disturbanees from the engine ignition system, charging generator, unbonded
contacting metal surfaces, ete., with sigual reception, bears no direet relation to

' the sensitivity of radio receivers.  The relative magnitade of such disturbances
' at the receiving antenna in comparison with the incoming radio wave field is the

factor of prime importance. Ti the mdio field fntensity is equal to or grester
| than the loeal eleetriesl noise level, reception will be possible with any radio
[ receiver sensitive enough to operate on that radio field. The more gsensitive the
| radio receiver, the weaker the radio signal whieh i will reeeive, but only so long
as the loeal noise or interference level is less fhan the fnsoming radio waves ean
the signal be heard, Frequently a highly sensitive radio receiver is considered
| to be noisy when the airplane is in flight shaply beeaise it will receive both radio
signals and local disturbances which are weaker than those receivable on a
& relatively insensitive receiver, The high sensitivity of radio receiver, type
| BC-AA-179, is no handicap to its performing as well as less sensitive types under
conditions of bad statiec or logal disturbances, sinee a continnons control of the
sengitivity is provided by the volume control knob on the radio contral box,
1 {ype BO-AA-181. The proper eriterion of & eomplete job of bonding and shield-
ing is that with the airplane in flight (or with the engine running on the ground)
in clear cold weather where statie is negligible, no sound will be audible in the
telephione receivers except radio signals, when the receiver volume control is set
at maximum. If the airplane is maintained in this condition, extremely long-
distance ranges of roception will be obtained with this equipment.

Radio set, tvpe SCR-AA-183, is intended primarily for the transmission and
reception of commands within an assembly of airplines and will in most cases be
operated by the airplane pilot,  Lu large airplanes this radio set will usually be

' earried in addition to equipment of higher power operated by an ohserver or navi-
gator. The problems of installation and arrangement are therefore chiefly
centered about, the rigid requiretnents which are meociated swith pilot operation.
The proper interconnections of the units of this radio set by menns of the various
cords are shown in figure 17. _

b. Radio transmitter, type BCO-AA=180.—Mounting, type FT-100, should be
monnted at the chosen location in the airplane and the fransmitter attached
: 1o it by means of the snap slides, The fransmitter must be located so that it ean
| be easily tuned and is aceessible for changing tubes, It shonld be remembered
that coil assembly 98 must be removed from the set box in order to change the
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. it be so located
position of arm of {he antenna tap 119. The l:‘:a:rf{xl!lff‘r 'll"-‘i" tb-llvh::(':!:;-‘-‘“ry
that the transmitting antenna lead-in will he short. I'his is abso lil l imusmittt’r
for efficient oporation, All cords and conductors attached to t I(‘t l;u.‘mt-inﬂ—
must have suflicient glack toallow the transmitter to move ff'l“‘l<\' o ';?rltl'(l to the
If this precantion is not taken, vibration in the airplane will be i"m“w' .fnmlulﬂ’
transmitter, The ground binding post should be ('.I‘JIIII{_‘(.".('Il I._:-( |(lu."“'"] joint,
by the shortest lead Passible (leaving proper slack) using a f'»“"‘. “"; f the pilot
In a pursuit type airplane, it can be conveniently '”",‘,mml .l,“ I'llt'h ‘ the trans-
between the rudder pedals gs shown in figure 10. Figure 20 s ll):\"..\_(":ﬁcd for
mitter located in the front cockpit with the mnlmiimf i_'““-'k‘.’t _I I? l;;-:tinn may
pilot operation in an observation type airplane. While 't!n.w ins :ts! that Ehe
not be ideal, due to the very limited space available, it will be notec lead-in ,
transmitter is l'un\'L'llif.‘llTll'l located for tuning and that the antenna
I8 extremely short, M99, should be

¢. Radio receiver, (ype f.f(_ﬁ’-—.-l.--i—I?-’#.—E‘-'!mlrlii'll&- type l: ’ itaollv(] to it
mounted at the chosen location in the airplane and the r.v:-.(.-lv('rl';‘ 'L t.,rul"‘"“me
by means of {e Suap slides,  [aeh snap slide stud is l”‘”""l"rl_ R : : od.  After
hole at g point wliieh iy ubove the suap slide when the latter is (:11:]“g]'|;;|, these
the snap slides haye been closed, safety wires should be ;msh'."-" ,;n ]’:l not be
holes and through the holes in the ends of the slides. These wires s ;U‘un-;luitlur,
tivisted too tightly. The other units of equipment, such as the tran:

. spective
SRS ~wired to their respec
Junction box, and dynamotor, should also be safety-wired

mountings,

The choice of loeation fo
by several factors:

(1) Aouussihilit.y for coil so

(2) Proximity

(3) Avoidanee

Ttem (1) is of
(2) is particulyr]

. rerned
. : irplane is govern
r the receiver and motnting in an airplan

tand tube replacements, Lin

location for the receiving antenna lead-in.

ds in the tuning shaft and cables. in flight. Item
ance if coil sets are to be changed in {-hg :Illlt‘ high-
Y important whep the equipment is to be uscri__llll‘ Q;Hiviént
frequency band. T, item (3) must be added the eaution to proy uf that the
slack in Every cord, ﬂ]m.fl-, and conductor attached to the receiver h(: r. The
receiver is frea to moye in every direction with respect to its ||unlllt|“:' metal
ground binding Post should he ;:tlll“l‘t'fﬁl‘l by a slack wire tu. the nmr‘ja;;llv be
member of the fuselage, In g Pursuit-type airplane the receiver (.“n.]\vuhullmt:r‘\’“‘
loeated back of the pilot's seat,  In other type airplanes, such as atlt:l‘ % tonii
tion, and braining, fle receiver ecan he placed back of the "I"'“"rﬂ..rh h(a-:mt be
shelf in fropt of the or at times under his seat, Extra C‘f!l Svtﬂ* T]N l.um-'ﬂ
50 located that the fccessible for use in the receiver. Figure 21 s

: ; jervation
the receivar loe ar of the haggage compartment in an obs
Yype airplane,

d. Radio control box, lype BO-AA-151 » radio condrol box, type li‘(_.—-,l:.:]lff;i
arnd tuning unil, type MC-105 -All three of these units are used to c?"-'.ri- the
transmitter and recojyep from g distance. All should be m“'mh‘?d mh“l[ may
COCkpit within CAsY Teach of fhe pilot.  They have no shock lmm“-}m a;l: |mmlt
be serewed dir::c.-l-iy to the cowling or to g4 panel inside the cockpit. ‘11 egard
eases, radio contrgl bos, type BC-AA-182, must be loeated with greatest rlﬁ =
to aceessibility by the pilot, since the throw-over switch from "lmlmnn.kcv.
“receive” iy done with the switeh o this unit. It also earries the t{:!l'ﬂrulll_lt the

cation is ¢y e used, it may be most convenient to mmm’rtin[{
side near the t-hr;;t-t-lc to permit a minimum ahl‘ (iid
he part of the pilot betwoen the airplane controls and the ra

to & suitable
of sharp bey
vital import

nhs('rv(‘r,
Y are eagily
ated jusgt in re
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controls, Figure 22 shows such an arrangement. Brief acknowledgments or
Precoded key signals can be sent with the left hand. Some pilots may desire to
have a1 three of the units mounted on the right side as shown in figure 20. It is
Probable that in the course of a series of communications, the pilot must reach

FiGurg 19.—Location of transmitter in pursuit airplane,

to the control boxes oftener than to the tuning unit, so their location should have
Preference over the tuning unit location. The pointer 301 of the tuning unit is
adjustable to any one of seven positions around the housing of the unit, so that
this unit may be mounted in practically any position with respect to the pilot,
and the pointer located so that its fiducial mark is clearly visible.

43166°—34——3 17
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In some cases it may be that the radio set will be installed in larger airplanes
where the receiver ean be tuned directly by an observer or navigator.  In such
cases tuning unit, type MC-127, would be used and the remote tuning unit,
type MC-125, with its shaft will not be needed. . .

e. Junclion box, Lipe TM-AA-153.—The mounting, type FI'=101, should be
seeured to the airplane and the junction hox attached to it by means of the snap
slides. While the junetion bhox ean be removed at any time from the airplane
by detaching all the cords which go into it, it is desirable that it be sufficiently
ll;'.[‘.l.‘H.‘-'ihl(‘ and that enough slack be left in the cords adjacent to it so that it may
be unsnapped from its mounting and inverted while the radio set is operating,
in order to check the voltages on the various vireuits. When loeating the junetion
box with respect to the other units it should be borne in mind that cords, types
Ch-112 and CD-1135, hoth earry the dyramotor sapply eurrent, and should be

Frouvre 20— Loeation of transmitter In observation alrplane

kept as short as:posgible, The junction hox must be so loeated as to minimize
the possibility of external short circuits between contacts in the open receptacles,
The junction box may be mounted on the fire wall or in front of the observer in a
two-seater type airplane.  Figure 23 shows the junction box located on the side
of the rear cockpit in an observation type airplane.  Figure 24 shows the junction
box mounted in the fuselage just above the lower wing of a pursuit airplane.

I. Dynamotor, type BD-AA-69 or lype BD-AB-69-—The location of the
dynamotor is a matter of comparative indifference insofar as the operation of this
unit itself is econcerned, but it is not advisable to mount it elose to the antenna
lead-in.  As with several of the other units, the dynamotor is attached by means
of snap slides to its mounting, which is fastened to the airplane. The dynamotor
may be mounted on the cockpit floor or on a shelf inside the engine cowling, as
shown in figure 25.  In several types of airplanes arrangements are made by the
manufacturer for mounting a dynamotor under the motor cowling.

|
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g. Cords, types CD-110, CD-111, CD-112, CD-113, CD-11}, and CD-115, and
tubing shaft, type MC-124.—All cords which interconneet the various units are
normally lashed or clamped to structural members of the airplane along their
length. There is one very important point to be observed in the installation
of these cords. They are armored with metal braid and their outer surface will
produce electrical noises in the radio receiver, unless they are carefully bonded
to metal airplane members wherever they are likely to toueh or rub thereon.

i Perhaps the best way to overcome this difficulty is to solder “pigtails” made of
| small picces of metal braid at intervals of 12 inches along each cord.  The entire
cable is then carefully wrapped with a layer of rubber tape, allowing the *“ pigtails
to protrude. The tape is then given a coating of shellac.  Figure 26 shows a
cord assembly with “pigtails” attached. In installing the cords, they can be
bonded every 12 inches to metal members of the airplane.  In case a metal mem-
ber is not close to any one “pigtail ', this one can be cut off next to the cord.

Fravre 21.—Location of receiver in observation airplane

It is very probable that at least every other “pigtail” will fall elose to a4 metal
member so each cord ean be bonded at least every 24 inches, fulfilling Air Corps
Technical Regulations. The entire cord assembly can be prepared in this manner
before the installation of the equipment in the airplane. Cord, type CD-110,
must be connected directly to the battery in order to minimize receiver noises.

The tuning shaft may be bent but no bends should be made having a radius
of less than 6 inches.  The shafting must be firmly supported at frequent intervals
along its length exeept at points close to the receiver. If these precautions are
not observed it will be difficult to tune the receiver aceuratelv.  When properly
installed, even with lengths of 20 feet or more of tuning shaft, hoth dials will
roftate smoothly as the tuning unit erank is turned, and the receiver dial may be
set to coincide with the tuning unit dial without appreciable backlash. When

' 19
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the tuning shaft is attached to the radio receiver and the tuning unit, the reading
of dial 300 on the tuning unit must be made to coincide with the reading of dial
152 on the receiver. This is done by rotating either one of the dials separately
before the final coupling is made.

Y

Ficure 22—Antenna installation on observation airplane. Location of controls near throttle.

NOTE.—Little mention has been made in the preceding paragraphs concerning the loeation of the varioys
units of these radio sets in largo airplanes such as hombers, transports, ete. "This Is not necessary as ording.
rily no difficulties in locating these units are encountered due to the fact that plenty of space Is avallablo,
Figures 27 and 28 show other locations for varions parts of the sets in observation and pursuit airplanes,

h. Aniennas.—(1) Transmilling—The transmitting antenna should be con-

structed of wire, type W-108, or its equivalent. - The dimensions of the antenna

20
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are given in figure 16. The strain insulators at A and B should be of glass or
isolantite. Phenolic insulators such as bakelite should not be used if it can be
avoided. The apex of the antenna A should be suspended from point P by an
celastic cord such as a shock cord.  The lead inside the fuselage to the transmitter
antenna binding post must be short and must be either bare or insulated with
high quality insulation regardless of the location of the transmitter. The lead-in
must not be run around inside the fuselage. The ideal form for this lead is a
conduetor of no. 16 or no. 18 bare wire, insulated by beads of glass or porecelain.,
(Isolantite, type 1084, beads are suitable for this purpose.)  Ignition eable should
not be used. Wherever space is available this lead should be supported by glass
or poreelain stand-off insulators, The portion adjacent to the transmitter should
not be taut. These precautions which would not be vital at intermediate fre-

quencies are extremely important at the frequencies on which the transmitter

|
|

FIGurE 2. —Location of junction box in observation nirplane ‘

operates. Figure 20 shows a picture of the transmitting antenna installed on an
observation-type airplane. In arranging new transmitting antennas, the fact
must be borne in mind that the length of wire is not a eriferion of efficiency. ‘
Bven when the antenna extends wholly away from the airplane (as in a trailing
antenna) a total length greater than about 25 feet will not operate efficiently
with this transmitter throughout the frequency range of 6,200 to 7,700 kilocyeles.
(2) Receiving.— The dimensions of the receiving antenna are also shown in
figure 16. This can be constructed of the same type of wire as the transmitting
antenna. As stated in connection with the transmitting antenna, the lead-in
must be short in order to reduce capacity between it and the fuselage. Such a
eapacity actually shunts the receiver, thus giving ineflicient operation. No. 16
or no. 18 wire should be used for the lead-in. The lead-in should be located
where it is not apt to be struck or subjected to undue stress and spaced as far as |
possible from metal members of the fuselage. It is a good rule that the remote |
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FrovRE 2, —Loeation of junetion hox in pursnit airplane.

Frourk 25— Loeation of dynamotor,

MHmﬂlm.

e e i |
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ends of any wire antenna should not be brought to elose proximity with metal
end supports by stays; the strain insulators separating the stays from the antenna
wires should be spaced 1 foot or more from the metal supports if possible.  Down
leads from flat-top antennas supported by a high wing should be brought into the
fuselage as near the bottom as possible, sinee this inereases the effective spacing

Fioure 26 —Cord assembly ready for installation.

of the top section from the fuselage. In figure 29 the mast shown is used as a
receiving antenna.

If the ends of the transmitting and receiving antennas are brought close to-
gether, the transmitting current will be reduced by absorption in the receiving
antenna when the receiver is tuned to the same frequeney as the transmitter.
When designing antennas which differ from those indicated in the above dia-
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grams, this effeet should always be checked after the transmitter is tuned by
tuning the recciver to the same frequeney, using coil set, type C-102. If the
transmitter antenna current ammeter dips by more than about 15 percent as

dvpresaren et

Fiaune 27

Receiver in rear cockpit of observation afrplane.

the receiver is tuned throngh the transmitting frequeney the two antennas must,
be spaced farther apart.

5. Tests and inspections for serviceability and precautions to be
observed.—a. Transmilling equipment, — After radio get, type SCR-AA-183,
has been installed and all conneetions made, the radio transmitter should be tuned
to some desired frequency and an operating test made on the ground. Before
tuning the transmitter on the ground the airplane should be located outside the

24
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FiGuRg 28.—Location of equipment in pursuit airplane.

FIGURE 29.—Antenna installation on observation airplane.

43166°—34—4 25
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hangar over dry soil. If the transmitter must be adjusted inside a hangar or
over wet soil, the antenna tuning should be readjusted after the airplane is in the
air. Three controls must be adjusted for any given frequency: -

(1) The frequency control 153.

(2) The anfenna coupling tap, adjusted by arm 119,

(3) The antenna tuning condenser adjusted by knob 155.

First set the frequency control 153 to the desired frequency according to
chart 847, interpolating if necessary or by using the calibration curve, figure 30.
Second, set tap arm 119 on a turn of the antenna coupling coil which is appro-
priate for the frequency used. Use the following table for obtaining this setting.

e B
Froquenoy JTTHEI’}E
12 valts 14 volis 12 volts 14 volts 12 volts 14 volts
A Ampere Ampere Ampere Ampere Ampere
6,200 13 | 0,041 | 0047 | 0.015| 0.024 | “0.50 | "0, 67
R BU0= oo 12 . 042 . 046 018 . 027 » 53 70
6, 800 10 . 043 . 049 . 020 . 027 . 49 i
00— 7 . 043 . 049 . 020 . 027 .49 T
ALt JEEESe 4 . 043 . D48 018 . 027 .4:: . 68
00 3 . 043 . 050 . 020 . 031 .45 . 68

! Tha figures in this column represent the number of turns on the antenna coll betwoeen the tap nrm 110
and the base of the eoil for masimum power outpit, sdjusting knoly 164 for the final resonance point in
ench ense.

Third, adjust the antenna condenser knob until ammeter 106 shows a maximum
current reading with the switch on radio control box, type BC-AA-181, at eithor
AUTO or MANUAL and the switch on radio control box, type BC-AA-182 at
MIC. The above table also shows approximately what current to expect in
the antenna cireuit. If antenna ammeter 106 shows such a current, it indicates
that the transmitting equipment is functioning properly. This test does not show
whether or not the transmitting antenna is radiating the power it should. Sueh
a test can best be made by actual communication between two airplanes equipped
with these radio sets, In general, it will be found that antenna resonance af any
given frequency may be obtained on the condenser knob 155 at 1 or 2 or even 3
positions of tap 119, but only one position of this tap arm will give an absolute
maximum of eurrent, and this one should be used. Inereasing frequency always
requires fewer turng of the coil between the tap arm and the ground end of the
coil.  With antennas of the dimensions shown in figure 16 the tap giving maximum
power outputi ig, for the lower half of the frequency range, the highest tap on the
coil (greatest number of turns) at which resonance can still be obtained by rotating
the knob 155, In other words, maximum power output is usually obtained with
the coil so tapped that the antenna is resonated with its eondenser 95 at or near
its minimum capacity position (decrease capacity by turning knob to the right,
that is, in direction of arrow). At the higher frequencies above 7,000 kilocycles,
where the antenna resistance is higher, maximum power (current) output will be
obtaineq on taps requiring the use of more of the capacity controlled by knob 155.

It is important that the transmitter be always operated with the antenna
eircuit tuned to resonance. If it is operated with the antenna eireuit off resonance,
excessive current will be drawn from the dynamotor unit and poor modulation as

well as low power output may result. When the transmitter controls have been
set, they may be locked by lock screws 303 and 304,
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o not take off with other airplanes with whom communieation is desired
without first establishing communication on the ground. This is particularly

important if communication is to be earried on with airplanes transmitting at 1
different frequencies, Whenever possible, with an assembly of airplanes which q
are to work on the same assigned frequency, tune in all transmitters on the ground !
by adjusting them until their carrier frequencies all beat together in a common 4
receiver used for monitoring purposes. This will save considerable retuning of
receivers.

Do not expeet uninterrupted communieation between airplanes which are
maneuvering unless they are close together, For consistent communication al A

distances greater than about 5 miles, the communicating airplanes should be in
substantially level flight. Vertical banks are usually the attitudes of minimum
recei ved signal between two communicating airplanes unless they both bank in
the same direction at the same time. Furthermore, a “dead spot’” may be ob-
served when the receiving airplane is off the pole of the transmitting down-lead,
either above or below,

Radio field strengths received on the ground will always be less than those
received in the air at a given time of day, unless the transmitting airplane is so
high that an optical path lies between it and the ground station. The frequencies
of radio transmitter, type BC-AA-180, are not well adapted for airplane to
ground communications.

b. Receiving equipment.—Before the receiving equipment can be tested, there
is one adjustment that should be made. The antenna circuit should be alined
by means of the series condenser 151, adjusted by knob 160. If the antenna used
is 80 large that its characteristics vary widely with frequeney over the operating
range, this adjustment must be made for each coil set. If the antenna is small,
or consists of a rigid mast, one adjustment may give satisfactory results for all
coil sets. The receiver is operated with the switeh on radio control box, type
BC-AA-181, at MANUAL and the switch on control bos, type BC-AA-182,
on REC. A signal is tuned in at the high-frequency end of one of the bands,
preferably on coil set, type C-101, or coil set, type C-102. The volume control
must be progressively retarded during the adjustment to keep the signal at the
lowest audible level.  Knob 160 is turned until the signal is a maximum. Then
the receiver tuning must be readjusted for maximum, and knob 160 again adjusted
for resonance. If the receiver is to be operated for a considerable period in the
low-frequency bands only, this antenna alinement may be performed near the
maximum frequency (dial) setting on one of the low-frequency coil sets.  But for
use throughout the range 224 to 7,850 kiloeyeles, the antenna alinement must be
performed on one of the high-frequency bands.

The first test of the receiving equipment should be made without running
the airplane engine.  With the control switches on REC and MANUAL respec-
tively and the volume confrol near the maximum position, atmospheric and
electrical disturbances should be heard, showing that the receiving equipment
is “alive.” Under most conditions the receiver cannot be expected to operate
satisfactorily on signals so weak that maximum sensitivity is required to make
them audible, beeause such signals are usually below the atmospheric noise level,
Tune in several different signals by rotating the tuning unit crank. The tuning
unit should turn easily and smoothly over the entire dial range without binding.
As a signal is tuned in, adjust the volume control for suitable signal infensity.
Switch to AUTO position after a desired signal is tuned in. The signal intensity
in the telephones will not necessarily be the same for the same setting of the
volume control knob in both AUTO and MANUAL positions. Do not attempt
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to tune in signals with the switch on AUTO. The resonance effect in the amplifier
is apparently broadened so that the proper tuning point cannot be found in the
AUTO position except for very weak signals. The AUTO position is not designed
for constant use throughout a series of communications on different frequencies,
but only as an aid fo reception after a signal has been tuned in on the MANUAL
position.

Before flying, the receiving equipment should be further checked on the ground
with the airplane engine running. If with the volume control set at maximum in
any position of the tuning dial, the electrical noise in the telephones is inereased
on starting the airplane eigine, this indicates imperfeet shielding of the ignition
or generator system, or difficulty with the voltage regulator of the charging
generator. If circumstances render necessary the operation of the receiving equip-
ment under these conditions, only those radio signals ean be satisfactorily received
which are of greater electrieal intensity than the local disturbance. '

The switch on the control box, type BC-AA-181, should never be left in the
MANUAL or AUTO positions on the ground when the radio is not in use.

An important use of this receiving equipment is the reception of weather
reports and signals from radio-range beacons. When receiving signals from radio-
range beacons, the pilot should use the MANUAL position of the switeh. The

' antomatic-gain control will not destroy the course indication on either visual or
= aural radio-range beacons, but it will appreciably broaden the course of the aural

radio-range beacon, and it eliminates the possibility of employing the strength
of the received signal as an indication of the observer’s distance from the radio-

A range beacon.
When the transmitter is properly tuned it may be operated in conjunction with
v the receiver by throwing the switeh on the control box, type BO-AA-182, to
REC, KEY, or MIC. [t is impossible to receive signals on the KEY or MIC
positions and it is impossible to transmit signals in the REC position. When the
5 receiver of radio sot, type SCR-AA-183, is to be used for a considerable period

without using the transmitter, the toggle switch 111 should be thrown to REC

” only. This cuts the radio control box, type BC-AA-182, out of the circuit and

L!’ turns off the filaments of the transmitting tubes, saving power and prolonging

k3 the life of these tubes. It should be remembered that it is impossible to transmit

. with the switeh in this [‘lmiitit)ll.
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8. To transmit.—In order to transmit with the radio set, type SCR-AA-183,
throw the switeh on radio control box, type BC-AA-181, to either the MANUAL
or the AUTO position. The switeh on radio control box, type BC-AA-182, must
then be thrown to either the KEY or the MIC position, depending upon which
type of signal it is desired to transmit. The next step is to tune the transmitter
to the desired frequency. This is done in three steps as follows:

a. Set the frequency control 153 fo the desired frequency, using either chart
347 or a calibration curve sich as shown in figure 30.

b. Set arm 119 on proper turn of antenna coil. (See table in par. 5a.)

¢. Adjust antenna condenser control 155 until ammeter 106 shows a maximum
reading.

.F‘f" :"""t.'

&




TR 1210-1
6-10 RADIO SETS, TYPES SCR-AA—183 AND SCR-AA-192

If the switch on radio control box, type BC-AA-182, is on KEY, it is necessary
to hold key contacts closed while tuning, The sel is now ready for transmitting,
Either the microphone (voice) or the key (tone telegraph) can be used by merely
throwing the switeh on radio control box, type BC-AA-182, to the proper position,

Nore,—1he toggle switeh UL on the Junetion bos must be at (ts left-hand (TRANS-RREC) position

7. To receive.—To receive a signal with the radio set, type SCR-AA 183,
place the proper eoil set in the receiver.  Throw the switeh on radio control box,
type BC-AA-181, to MANUAL and then move the switeh on radio control
box, type BC-AA-182, to REC. Tune in the signal by means of the tuning-unit
erank, using either ehart, type MC-128, or ealibration curves as shown in figure
14. Adjnst the volume coutrol on the control box, type BC-AA-181, until the
desired signal strength is obtained.  After the signal is tuned in, the switeh 329
may be thrown to AUTO poesition if desired. To change the radio set back for
transmitting, it is only necessary to move the switeh on radio control box, type
BC-AA-182, from REC to either KEY or MIC.

Sucrion 1V

REMOVAL FROM SERVICE

Pl'll'llgraph
ROpRNRIng L 80, . et eetacsiesninenrs e T N -
L T T

8. Repacking the seta.—There are no standard chests or boxes which gre a
part of either the radio set, fype SCR-AA-183, or radio set, type SCR-AA-192,
The only time these sets would be packed is for shipment. This is a relatively
gimple process. The cords and tuning shaft are formed in convenient coils aboyt
12 to 18 inches in dinmeter and fastened with frietion tape. Each unif is then
wrapped with heavy wrapping paper and packed in a strong wooden box with
sufficient excelsior or similar substance to prevent the various units from being
jarred together and broken.  All of the units of one radio set may be packed in
one box without injury if they are earefully packed. One set of tubes may pe
packed in the set.

9. Preparation for storage.— These rudio sets should be stored in u elean,
dry place.  Any storeroom suitable for other signal equipment is suitable for thege
radio sets, The entire set should be eleaned and overhauled before being placed in
storage. It should be placed in perfeet working condition and tested so that it
will be ready for use at any time. The dynamotor bearings should be eleaned and
greased. This grease should be ehanged before placing the dynamotor in operation
again. Sets in storage must be kept free from dust and dirt of all kinds. Air
Corps Cireular 15-44 requires that sets in storage be given a maintenance test
every 80 days. If this is done the sets will be kept in good condition,

Secrion |V

FUNCTION OF PARTS

Paragra;
Radlo set, type BCR-AA-183 .. . ... .. e St LR o o e T e p::
Radio set, typetSCR-AA-192. .. : 1

10. Radio set, type SCR-AA-1B3. The circuit disgrams for all units of
the radio set., type SCR-AA-183, are shown in figure 31, while figure 32 shows
the wiring disgrams. In order to simplify the study of the purpose or funection
of each part, the various units will be congidered sefmmtely.
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on radio control box, type BC-AA-182, is oy KEY, it ;
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Nore—The toggle switeh 111 on the junction box must bo at 1ts left-han (T"'\NS'HH{‘) lmu:::.

7. To receive.—To receive i Sif_{u:ﬂ \\;i‘tir the radio sef, type SOR-A 1 18
place the proper coil set in t-}n: receiver. Throw the switeh on radio .r:un;,rll I[ 83,
type BC-AA-181, to M:\i\z! .:\I. illiti fl“"" move the switeh o fidio l':n tJ‘uxi
box, typt BC-AA-182, to REC. 1 'lillt""l the r-:lglmi. by means of the tuniu. -: r?t
erank, using either chart, type MC- 128, or ealibeation enrvis g SHAGE ing[‘ in
14. Adjust the volume control on the control l‘m.\. type BC AA-181, | 1gure
« signal strength is obtained. ) :\flt:r the b'l.gllrd is tuned iy, the “'l\'l'l:l-'ilt the
may be thrown to AUTO position if desired. 1!..1 change the riadio sef, hs:-ll{3f29
{rapsmitting, it is only necessary l(: l‘lll'l\'l.‘ the .‘i\-\'lf-t'h on radio contrgl jJ{N : > ‘ur
BC-AA-182, from REC to cither KEY or MIC, X, type
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8. Repacking the sets. —There are no standard chests or hoxeg which
part of either the radio set, type SCR-AA-183, or radio set, type SCR—A ‘fet‘t! il
The only time these sots would be packed is for shipment. This is 4 rvl;til?lz.
gimple process. The cords and tuning shaft are !'(?rulu*tl in convenient miix alw \;
12 to 18 inches in diameter and fastened with friction tape. Each upig is L,lu“
wrapped with heavy wrapping paper and packed in a strong wooden box “_E;'E
sufficient exeelsior or similar substance to prevent the various units fmm' b(_.l.
jarred together and broken. All of the units of one radio set may be Pﬂt‘ked"'m
orie hox without injury if they are carefully packed. One set of tubes l;na\. ,":
packed in the set. b
9. Ppreparation for storage.- These rudio sets should be stored in a cleg
dry place. Any storeroom guitable for other signal equipment is suitable for 'l._l';l:“'
radio sets. The entire set should be cleaned and overhauled hefore 'K:ing. Ilh!vt-d(‘;m
storage. It should be placed in perfeet working condition and tested 5O Ll.:z’;t. 1!:
will be ready for use at any tite. The dynamotor bearings should be cleaned and
greased. This grease should be ehanged beéfore placing the dynnmotor in ‘)llt!futi(;:
again. Sets in storage must be kept free from dust and dirt of all kinds, Ai;
Corps Cireular 15-44 requires that sets in storage be given g ""*illk‘lmn.cp test
every 30 days. If this is done the sets will be kept in good condition, I
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10. l-i.a.dlo set, type SCR-AA-183. The circuil diagrams for all units of
the md{o st:t', type SCR-AA-183, are shown in figure 31, while figure 32 shows
the wiring diagrams. [n order to simplify the study of the purpose or function
of each part, the various units will be considered separately,
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a. H‘ﬁ'ﬂ'z’o transmiller, type BC-AA-180—This is & four-tube transmitte
comprising a radio-frequency oscillator, a radio-frequency amplifier, a conpliy ;
eireuit for transferring radio-frequeney power from the amplifier to the amennlg
=.I. modulator stage and a tone oscillator for generating modulating eurrent lN(}al.i
in tone telegraphy. The radio oseillator, amplifier, and tone oscillator use t-u}'w.
type VT-25. The modulator uses a tube, type VI-52. All t.'.tmuuctim;s to .tlfl:
I,l-nn{;miti;nr except antenna and ground leads ave made through the cu.rd ca;ll‘:
neeting the transmitter to the junction box. The fube filaments require seve
volls, and for thig reason two filaments are connected in series since t:urr;z;t .i”I
drawn from the airplane 12- to 14.25-volt battery. This voltage is on termin T
3ji {:f. the receptacle and the cirenit is completed to ground, The left t-ll!)e- ot tl?e-
:_!!rnn!l. diagram in figure 31 is the radio oscillator. The frr-t1llr-.ucy-deternuininé
circuit consists of one coil of the assembly 99 shunted by the two condensers
93 and 94; 93 is the tuning condenser controlled by knoly 153 and carries dial 154
The dial is graduated in equal divisions from 0 1o 30, each division correspu:.tli.né
to one rotation of the knob 1563, which itsell is graduated 0 to 100. This eali-
bration covers the range 6,200 to 7,700 kilooyeles. The oscillatory eirenit is
cotipled direetly to the grid eirenit and by means of the coil assembly 99 to the plate
cirouit of the tube; 82 is the grid biasing resistor and 91 its by-pass condenser;
07 is o «mall bimetallic condenser whose eapacity varies with the temperature in’
the tube compartment to compensate for frequency drift eaused by chunges
in temperature. The high voltage for the plates of the oseillator and modulator
tubes is obtained from terminal 21, Resistor 79 is placed in the lead to the oseil-
lator plate to reduce this voltage to the proper amount; 79 is by-passed by con-
denser 80, The oseillator is coupled to the grid cireuit of the amplifier tl;ruugh
condenser 92, coil 103 being a radio-frequency choke. Condenser 96 is a leaf-
type mica condenser used for balaneing out the grid-plate capacity of the ampli-
fier tube. Tt is controlled or varied throngh the small opening 349 located between
the amplifier and modulator tubes. The amplifier output is coupled to the
antenna eireuit by means of coil assembly 98, This is the assembly which ean
be tremoved from the transmitter and containg the adjustable tap arm 119,
As has been previously explained, this arm is used for tuning the antenna cireuit;
95 is the antenna tuning condenser controlled by knob 155, Condenser 87 t:om:
pletes the path for radio-frequency current in the amplifier-plate circuit. The
grid bias of the amplifier fube is developed by the flow of grid current through
resistors 80 and 81 to ground. These resistors are by-passed by condenser 90.
The plate of the radio amplifier tube is supplied with high voltage from terminal
99 through the secondary winding SK of the modulation transformer 101. High
voltage to the plate of the modulator tube is fed through the primary PB of
this modulator tpansformer from terminal 21. Thus variations in the eurrent
through the winding PB cause corresponding changes in the winding SK, modu-
lating the output of the transmitter. The grid of the modulator tube is biased
{hrough the secondary G of the micmp!mue 1.runuf:.1rtm:r 100 by the amplifier
grid current drop through resistor 80, When the S\\']l-l‘.h.l;'s are set for tone tele-
graph, high voltage ig placed on tl_u\ llalzm' of H’:c tone oscillator tube through the
key, terminal 32, and the 1-2 winding of coil ﬂf-‘“""".\' 102. This causes this
tt:iw to oscillate at an andio frequency (approximately 1,000 cycles) when the
j key is closed. This frequency is fixed and (l('.'tx‘rmlm.-:! by the oscillatory eircuit,
; condenser 84, and the 3-4 winding of the coil “““"“_‘h]-"- Since this oscillatory
cireuit is in the grid cirenit of the tube and coupled induetively to the plate eir-

oscillation are fulfilled. The circuit including the 5-6

euit wll conditions for illed.
I winding of coil assernbly 102 and the ME winding of transgformer 100 is a link
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eirenit by means of which these andio variations are impressed on the grid of thg
modulator tube. This link ecirenit is completed through other equipment eon-
nected to terminals 33 and 34 (34 to positive filament, 33 to grid).

When arranged for voice transmission, there is no high voltage on the plate of
the audio oseillator. Instead, the microphone is conneeted between t,crmina]
33 and ground. The microphone cireuit is thus complefed through the 56
winding of coil assembly 102, the MF winding of transformer 100, terminal 34
to positive filament battery. Speaking in the microphone eauses the current in = .
this eircuit to vary. These variations are impressed on the grid of the modulator
by means of transformer 100; 78 is a voltage drop resistor. Resistor 77 and.
condenser 83 are the grid biasing resistor and condenser, respectively; 104 and
105 are jacks for plugging in meters in case it is desired to read the eurrent in
these circuits. A meter reading obtained by plugging in 104 would include both
modulator and radio-oscillator plate currents. Terminal 23 is coupled to the
plate of the modulator tube for the withdrawal of side-tone voltage through con-
denser 86. Condenser 86 is adapted for use with high-impedance telephone
receivers, Two parallel connected condensers 85 are ineluded in the transmitter
for use with low-impedance telephone reccivers.  When such telephone receivers
are used a soldered jumper conneetion ghould be made between points H and L.
These two points are so marked inside the transmitter. The various parts of
the transmitter discussed above can be easily loeated in the transwmitter by
referring to figures 3, 4, and 5.

b, Radio receiver, lype BC-AA-179.—The receiver has four stages of radio-
frequeney amplification, which amplify at the incoming frequency, a detector
and one stage of audio frequency amplifieation. The four radio-frequeney am-
plifier stages use tubes, type VI-36. The detector is a tube, type VT-37, and
the audio-amplifier stage uses one fube, type VI-38.  Fach of the coil sets ineludes
the same essential parts of the radio-frequency amplifier cirenit, and exeept where
otherwise noted, the following discussion applies to the receiver where using any
one of the 6 coil sets. The 4 radio-frequency stages are coupled by 5 coupling eir-
cuits, 4 of which consist of radio-frequency trausformer coils 71, tuned by equal
capacity sections 58 of the gang tuning condenser. The fifth consists of a fixed
band-pass coupling circuit 158, 159, which is made up of a coil 157 and a resistor
66, coupled together with a fixed condenser 13, These three elements are included
in the band-pass stage of all coil sets, Coil assembly 158 is used in coil sets,
types C-97 and C-98, only, and is characterized by an additional fixed condenser
73 shunted across resistor 66. Coil assembly 159 is used in coil sets, types C-99,
C-100, C-101, and C-102, and is characterized by the omission of fixed con-
denser 73. The funection of the fixed band-pass coupling between the first and
gecond tubes of the radio-frequency amplifier is to equalize the amplification over
any frequency band which is covered by rotation of the gang tuning condenser
through 180°.  All tubes coupled by the tuned transformers 71 nmplify consid-
erably more at small values of tuning capaeity than at large values of tuning
eapacity. The band-pass coupling unit is designed for each coil set, so that the
amplifieation of the vacuum tube nearest the antenna is greatest at the low-
frequency end of each frequency band.

The eapacities of the equal sections 58 of the gang condenser which tune the
coupling coils 71 to resonance with the incoming signal are augmented by com-
pensating or alining condensers 59. These alining condensers are built into the
respective sections of the gang condenser and are separately adjustable through

' openings 343. This is not a receiver operating adjustment and in general this
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adjustment is correctly made by the manufacturer and should not be tampered
with by anvone except an expert radio mechanic.

The antenna is coupled to the input coil through variable series condenser 151
which is adjustable by knob 160. Condenser 151 is adjusted for any given receiv-
ing antenna until the series combination of its capacity with the antenna capacity
i equal to the residual or minimum eapacity introduced into the remaining
tuned stages by condensers 59, When this is done the four tuned eireuits are in
resonance at all settings of the gang tuning condenser.

After successive amplification through the four radio-frequency stages the
incoming signal voltage is impressed by the last tuned coil 71 between the cathode
and the grid-plate anode of the detector, a tube, type VT-37. This tube acts
as a 2-electrode detector or reetifier and develops across resistor 68 a steady
direct voltage which is the result of rectification of incoming carrier, plus an
audio-frequency signal voltage which is the result of the rectification of the
incoming modulation (audio) frequencies. This audio-frequency signal voltage
across 68 is impressed through resistor 72 and condenser 11 on the grid of the
audio-frequeney amplifier tube.  This tube amplifies the audio signal which
passes from its plate through a low-pass filter seetion comprising choke coil 74
and condensers 10, to the output transformer 75. The low-pass filter strongly
attenuates all audio frequencies above 3,000 eyeles. It is included in the cireuit
o reduce noise occurring at the higher audio frequencies. Resistor 72 is a filter
resistor operating in conjunction with condenser 12 to keep radio frequencies
out of the audio stage. Resistor 70 is a grid return for the output tube. Two
terminals are provided for the telephone receiver cirenit from terminal 53, iden-
{ified on the chassis by the letters HZ and LZ. The HZ terminal is connected
through condenser 156 to the primary winding of output transformer 75. When
output ferminal 55 is connected to HZ as shown in figures 31 and 32, the receiver
is adapted for use only with a high-impedance load. Transformer 75 is a step-
down transformer. When terminal 55 is disconnected from HZ and conneeted
to L%, the receiver is adapted only for a low-impedance load, These terminals
1.Z and HZ are accessible at the rear end of the coil set compartment.

NoTk.— When high-impedance telephiones are used with this radio set, both transmitter and receiver
must be connected for high-impedance telephones,  When low-impedanee telephones are used, both must
be connected for low-impedance load, Never try to operate the radio set with the transmitter connected
one way and the receiver the other,

The sensitivity of the receiver is controlled by varying the control grid bias,
and hence the radio-frequency amplification of either the first 2 or first 3 radio
amplifiers. This is done either externally by a manually-operated variable
registor or internally by an automatic gain control circuit. The heavy line in
figure 31 represents the grounded frame of the receiver and is the eommon return
terminal of all supply and bias voltages. The eathodes of the first three tubes
are connected for direet current to terminal 46, The grids of the first two
tubes are connected for direet current to terminal 54 as well as to a line running
to the detector circuit. If terminal 54 is grounded externally, thus completing
all grid cireuifs to ground, an external variable resistance between terminal 46
and ground wi'l control the amplification of the first three tubes by controlling
the difference in potential between their cathodes and ground. If terminal
46 is grounded externally, bringing all cathodes to ground, a direct voltage
between terminal 54 and ground will determine the grid bias and hence the ampli-
fication of the first two tubes. Such a voltage is developed automatically when
terminal 46 is grounded externally, by rectification of the incoming carrier wave
al the deteetor tube.  This direet voltage which appears across the output resistor
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68 of the detector is approximately proportional to the incoming carrier, owing
to characteristics of the 2-clectrode detector.  This voltage is led back through
resistors 69 and 64 to the grid circuits of the first two tubes,  Resistors 69 and 64
and the two condensers 4 form u low-pass filter which suppresses from this auto-
matic gain control line all of the audio-frequency signal voltage developed by the
detector aeross resistor 68, leaving only a direct-current voltage between the
grids of the two tubes and ground. This direct-current voltage binses the grids
of the two tubes more and more negatively with respeet to their respeetive cath-
odes as the incoming signal inereases. The radio-frequency amplification is
decreased as the radio-froquency signal inereases, and the signal output of the
receiver is held substantially constant over a wide range of incoming signal
strengths. The connections of the confrol cireuits external to the power plug
are such that terminals 46 and 54 cannot be grounded at the same time; either
54 is grounded, permitting external adjustment of the radio-frequency amplifica-
tions, or 46 is grounded, permitting automatic control of the radio-frequeney
amplifieation by the direct-current voltage from the detector. The grid bias
of the fourth radio-frequeney amplifior is fixed.

Terminal 45 is the positive 12- to 14.25-volt terminal and is connected within
the receiver to each of three serics conneeted pairs of heaters of the six vacuum
tubes. The eathode of the output tube, type VI-38, is conneeted to terminal 45
in order to bias the control grid of this tube 12 to 14.25 volts negatively. A
residual negative bias is imparted to the grids of the tubes, type VT-36, by inelud-
ing between ground and their eathodes two resistors, 62 and 63. Terminal 47
is a high-voltage terminal to which the sereen grids of tubes, type VT-36, are
connected. Resistors 60 and condensers 1 are filter elements used to reduce
radio-frequeney interaction between the several stages.  Terminal 56 is a high-
voltage terniinal supplying the plate eireuits of all the radio-frequency amplifiers
and the sereen grid of the output tube.  Resistors 61 and condensers 2 are decou-
pling filter elements, while resistor 65 is used to reduee the voltage on the sereen
grid of the pentode. Terminal 57 is a high-voltage terminal connected to the
plate of the pentode. Terminal 55 is connected externally to the telephone
receivers,

A Z-clement neon tube 76 is permanently conneeted in parallel with the sec-
ondary winding of the first radio-frequency transformer 71 in the antenna stage.
This tube is a voltage-limiting device designed to protect the amplifier from
damage if it is accidentally tuned to the frequency of a nearby transmitter. The
tube 76 ionizes at a voltage of 80 to 100 volts and a gaseous discharge oceurs
which effectively short-cireuits the input stage, but only so long as the high
incoming voltage is present,

Condenser 107 is a small fixed condenser connected across the terminals of the
pritary of the first radio-frequency transformer to compensate in tuning aline-
ment for the interelectrode tube eapacitios present across the primaries of all the
other radio-frequency transformers.  Reference should be made to figures 6, 7,
and 8 for the location of the various parts in the recciver.

¢. Radio control box, type BC-AA-181.—This unit carries two controls, the
switch 124 operated by handle 329 and the volume control 331. The contaet
portions of switch 124 consist of a group of spring contacts arranged in pairs,
associated with a group of short-cireuiting studs. The various pairs of spring
contacts are mounted about the cireumference of a eirele and are fixed with respect
to the frame of the control box. The studs are mounted in a similar circle upon
a rotatable member of the switeh and short-cireuit the respective pairs of spring
contacts as they rest between them. In figures 31 and 32 the rotatable member
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of the switch is shown as a serrated circle, and three positions of the switeh cor-
respond to the three positions of alinement of these serrations with the top spring
385. The studs, indicated by black circles, are to be considered as rotating with
switch member between each of the three positions and the contact springs are
fixed with respeet to the remainder of the diagram.

All connections are made to this control box by means of plug, type PI-65,
in the control box receptacle. Terminal 18 is wired to the tip contacts of two
telephone receiver jacks. Terminal 17 is connected to the switeh and to the
manual gain control resistor 120. Terminals 14, 15, and 19 are connected to
the switeh.  Variable resistor 122 is an audio-frequencey level adjuster which is
connected in parallel with the telephone jacks in the AUTO position of the
switch. Resistor 121 is connected in series with variable resistor 120 to give a
fixed residual bias to the control grids of the first three radio-frequeney amplifiers.
Resistors 120 and 122 are varied simultancously by a single shaft which is rotated
by knob 331. This knob is in both operating positions a volume control knob,
controlling the receiver output. In the MANUAL position of the switeh it con-
trols the volume by varying the gain of the first three tubes in the receiver. In
the AUTO position it controls the volume by varying the resistance in shunt with
the telephone receivers. In order to ascertain just how the radio control box
functions it is necessary to consider figure 31 as a whole. (See d below.)

d. Radio conlrol box, type BC-AA-182—This control box carries one control
switch 132 operated by handle 330 and the telegraph key 131, The method of
operation of this switch is similar to that discussed under control box, type
BC-AA-181. The key closes the contacts between terminals 40 and 41. The
wiring of the other terminals is easily followed from figure 31. The function of
this control box can be better understood from a study of the complete radio sef.

e. Junction box, type TM-AA-153—This unit is the central interconneeting
unit of the radio set. The cords from all other units lead to this one, hence it is
a very convenient place to make voltage tests, ete. This unit has only the one
switeh, a toggle switeh 111, When in the TRANS-REC positicn, it closes the
cirenit between terminals 84 and 46, opening the cireuit between 29 and 30.
When in the REC ONLY position the circuit is open between 34 and 46 and
elosed between 29 and 30, The junetion box contains the fuse 110 in the positive
12- to 14.25-volt lead.

f. Dynamotors, type BD-AA-69 and type BD-AB-69.— These are shunt-wound
machines. Current is supplied to the low-voltage armature and common field
winding from the 12- to 14.25-direct current source. Current is drawn from the
high-voltage commutator at 185 to 235 volts, depending upon the value of the
applied voltage. At 12 volts, direct current drawn from the battery should be
3 amperes. At 220 volts, direct current drawn from the .t'|.\’1lan10t‘0r should be
0.080 ampere. Terminal 28 is a grounded common negative fﬂl: high- afld !_nw-
voltage circuits, Terminal 38 is a positive 12- to 14.25-volt l.crn.mm] and is wired
through radio-frequency choke 144 fo the low-voltage terminal. (‘.-undenst?r
142 aids the choke 144 in suppressing radio-frequency disturbances from this
supply line. The high-voltage commutator feeds terminal 31 through filter
resistor 141; the high-voltage output is also led through the low-pass filter
gection comprising iron core choke 143 and two condensers 142 to termmfxl.%.
When terminal 29 is externally connected to terminal 30 the voltage dl\-'ldc?r
resistor 140 is across the filtered high-voltage output. The center tap of this
voltage divider is conneeted to terminal 39. The three condensers 142 are

mounted together in one metal case.
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¢ Cooperation of units.—In an operating installation where the varigue o
of radio set, type SCR-AA-183, are connected through cords to the jung
box and the 12- to 14.25-volt souree as indiested in figure 17, the cireunits of
whole gystem are interconneeted as indieated in figure 31, Each tci‘mina.} ﬁi
junction box is connected through a cord to the terminal bearing the S8Ime ny
in one of the operating units.  Current is drawn from the 12- to 14.25-volt sor
through the positive supply line from terminal 44, When the switeh oy &on
box, type BC-AA-181, is in the OFF position this line throngh terming) 1
open and there is no voltage on the receiver, transmitter, or dynametop, W
this control switch is in the MANUAL position and the switeh on padiq contr
hox, type BC-AA-182, is in the REC position, the supply voltage i impy :
through terminals 15, 14, and 858 upon the dynamotor through termingls 1 1
and 45 upon the heaters of all receiving tubes and through terminag 15, 14, 4
toggle switeh 111 (in TRANS-REC position) snd termdngl 34 1o heatopy ot
transmitting tubes. Thus it is seen that when togele switeh 111 fg iy the R’E@%
ONLY puosition the hesters of the transmitting tubes will be cold, High vult'nﬁ -
is supplied from terminal 29 of the dynamotor unit through 48, 49, and 56 to0
plates of the tubes, type VT'-36, and the screen grid of the pentode tube, Lower
voltage is supplied from the dynamotor unit through terminal 39 and 47 to the
sereen grids of the tubes, type VI-36. High voltage is supplied from terminal
31 fhrough 57 to the plate of the pentode tube. Telephone receivers gy jacks
123 are connected throngh 18 and 55 to the output circuit of the pentode tybe
and through 18 and 23 to the transmitter side-tone eirenit.  Variable rosistor
122 is open-cirenited and variable resistor 120 in series with fixed resistor 191 is
connected between ground and the eathodes of the first three tubes, type VT-’-’SG,":
through 17 and 46, Variation of this resistance by rotating knob 331 varies the
gain of the radio amplifier. The automatic gain-control action is suppressed i
this position by grounding the circuits of the first two receiver tubes tlll‘mlgh.-ﬁ‘-'
and 19.

When the switeh on control box, tvpe BC-AA-181, is in the AUTO position
with the switeh on control box, type BC-AA-182, still in the REC position, the
dynamotor and receiver power circuits are energized as before. In the AUTO
position the manual gain-control resistor 120 is short-circuited to ground, thys
conneeting the cathodes of the first three tubes of the recciver to ground, The'
grid circnits of the first two tubes, type VIT-36, connected to terminal 54, are
discontieeted from ground and the gain-control voltage developed by the dotector
across resistor 68 controls the bias on these tubes. Variable resistor 122 is shunted
seross the telephone receivers and is controlled by knob 3310 It is used as an
sudio-level adjuster for setting the automatically-controlled signal output at 8

; level suitable for use in the telephone receivers. Rotation of knob 331 now has
no effect upon the sensitivity of the recciver, which decreases ns the incoming
radio signal inereases, and vice versa.  Resistor 122 is placed in the cirenit in the
AUTO position of the switeh beeause a suitable level of audio-signal output eannot

! be permanently predetermined but depends upon the external noise and aural

| acuteness of the operator. The automatic gain-control circuit of the receiver is
&0 designied that the controlled signal output, with knob 331 in its maximum
position, i8 too great for suitable reception except under the most, uufsfvombja-.r.

i conditions.

1 Other eases ean be assumed with the switeh on control box, type BC—AA-—-IS_.],.,,I. f
in the MANUAL or AUTO positions and with the switch on control hox, type

oy BC-AA-182, in the MIC or KEY position instead of in the REC position. After

¥ alittle practice it is comparatively easy to trace the various cireuits in figure 81,
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4'“ 4 Summary, assuming toggle switeh 111 in the TRANS-REC position, the
f_‘-’;llowing table is given: 4
o box, type BC-AA-181;
Ory. Dynamotor off. Receiver and transmitter filaments off.
MANUAL: Dynamotor on.  Transmitter and receiver filaments on, Plate
Voltage on either transmitter or receiver but not both.
AUTO: Dynamotor on. Transmitter and receiver filaments on. Plate
Co Voltage on cither transmitter or receiver but not both.
Mrol baz, type BC- A A-182:
(With conty) box, fype BC-AA-181, on MANUAL or AUTO.)
" ¢ Plate voltage on receiver.  Plate voltage off tl‘nnsmll;t(’:r. e
KEY: Plate voltage off recoiver. Plate voltage on transmitter radio oscil-
Iator g9 modulator; ou radio amplifier and tone oscillator t-hrou.gh ke?'.
C: Plate voltage off receiver. Plate voltage on t-r:.msmitler radio oscil-
tor, radiq amplifier, and modulator. Off tone mmilalur'. X .
adio sat, type SCR-AA-192.—All of the parts of Lh:_s radio set are
PAMS of the radio set, type SCR-AA-183, with the exception of tlfe four
v, types 08, (-9, o 100, and C-101. The function oi" “i(f C(.I.I]B and
2:1;?:' I’hlrhf Was discussed in paragraph 10.  Figure 33 slm}x’s‘ the clrc}lrxt difigrsi,::
.-th ¢ radio set, type SCR-AA-192. This is included, as it is somewhat sm]pd-
s :m figure 31, which includes the additional units which are a part of the radio
O ype SCR--AA—JH& but not of this radio set,

Seerion VI

f. . CARE, MAINTENANCE, AND REPAIR e -
A 0f gy AN
'.lm-'““““m.;u-'l-ln-. """"" R R R e T L% W T
“ml““"““t-;lr"r{::ﬂ;]',ﬁ"‘“ e

801]? Care of sats.—All units of both radio sets, types SCR -A:‘\*rllf:lﬁ ;u;:d
g {LAA- 19_2. e ruggedly built.  They are made to stmu! the nhoctr:? 0 ;::):Ilfgi
ot h eHhukmlg’. and vibration that are encountered in an mrplfme. .I he‘{; e
,_sh(',:]k;"l"'l‘!\'er, be subjected to needless dropping, r:fugh handling, et;,. S
; mcinim:cuiieml Clean and dry and the same care given to them as to any ot
Paratus, .
'hi'-lﬂ. Mnhnance and repair of sets.—a. On account _ni' cermmdgum;:ie'.s:
Tugy ' Makers, is not contemplated that any repairs will be made on s
hay, sch.; i the field. If any part fails, the unit containing the failure must

. ire 2
'%ﬁet N accordance with supply letters nos. 2 and 3, office of the Chief Sign

Lot 1939 e

'tha.ffnach adio set should be given an inspeotion before each flight covering

I. tha i suey band.
-('2] S'-u' that the proper coil set is in the receiver for the required frequency ban

i i - 1 tube
L “Athine fi}yy i both receiver and transmitier. Bﬂ': sul]‘f? umrtz‘:uuti;ehed.
x l!: ?"‘:kel marked for that type and that all eontrol grid clips &
] LAY i g T
(3 € all the way into its socket. o A B
that i Tn « closed and each plug is loe
Nﬁg!)“'ﬂule_ 4ll snap slides are securely close

' REC
an dj (:‘:eck Uberation of switch eontrols. Set controls .ut .MI.;: .]N; [:;: ;:lni e
.:“!iﬂon_ T the receiver is operating. If possible, tune in sig
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(5) Set selector switeh st MIC and note transmitter current reading,
into the microphone. If the transmitter is modulating properly the gn
eurrent will vary slightly with the modulation. Note side tone in teleph

(6) Check telephone cord and plug.

(7) Check receiver antenna alinement.

(8) Check ignition and generalor noise in the receiver.

(9) Measure supply voltage with airplane engine running st least 1,500 reyol
tions per minute. Do not allow radio set to be operated if this vollage s
than 12 volts or more than 14.25 volts.
~ Norg.—Never operite the rudio set on the ground Jonger than is necessary to complete this inspection
Never leave the alrplane without turning control box switeh OFF.

¢. Assuming that the above inspection has been made before each flight, the
following inspection should be made every 30 hours or at least once g month
(Instructions are put out from time to time by means of inspection cire
from the office of the Chief of the Air Corps.  These instructions should be striet}
followed. Ttems listed in this paragraph are given as an aid or reminder in mg
inspections and do nol take the place of these inspection requirements.)

(0 Check airplane battery with hydrometer.

assure its consistent operation at 14 25 volts,
(3) Using a high-resistance voltmeter, measure the voltages to ground of the
various terminals in the junction box as listed in the following table, Sy 5
operation cannot be expected unless all these voltages are within 10 pament ot
their rated values.
Controls st MANUAL and MIC

Voltages to | Voltages to

rou ith itk "
avorts | 10 volts, Perminals
supply supply
Valts Volts
12 14 14, 15, 34, 38, 44, 45.

10 10.7 | 33,51,
188 220 21, 22, 29, 40, 41, 48.
195 232 31, 57.

Condrols at MANUAL and REC

Voaltuges lul, Vol Nll.l'll
R | T
supply supply
Volts Vaolts
12 14 14, 15, 38, 44, 15.
2 2.6 | 17, 46.
100 117 30, 47,
175 205 31, 57.
200 235 29, 30, 48, 49, 56.

a8
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Total input

|
Supply volt- | Supply cur-

ages rent
Volts Amperes
12 5.6
14 (ivpt

(4) Check voltages on the tubes in the receiver. The following table shows
typical values for 14 volts' supply with the control switches on MANUAL and
REC, control grids short-cireuited to ground and volume control MAX.

" Sathoce to Sereen grid Plat
I'ube Heater fx}:ﬂl;;(lld t;ﬁg} s grnuﬁnd gmu‘iﬁjﬂ
Volts Volts Volts Volts

et R (VT=386) o o ma G. 9 5.5 117 22()
Second R.F. (VT-36)_______. 6.9 5.5 117 200
ERIEEE I (VT-36) . s hoias 6.9 5.4 115 199
Fourth R.F. (VT-36)__ _. 6. 9 4. 4 114 192
Det. (VT-37). . e 6. 9 iyl BUNRNAR S
Audio (VT-38)_.__ L 6.9 13. 9 137 175

(5) Check voltages on transmitter tubes. The following table shows typical
plate and bias voltages, assuming 14 volts’ supply with controls on MANUAL
(or AUTO) and MIC,

| — =
Tube E rir'l]“])ii’ﬁ‘hi::lilr:;')md Plite voltage to ground
.|| - IS il o
|
| Radio oscillator (VIT-25)_ - ______ .| Variable. _____ | 200 volis.
| Radio amplifier (VI-25) —T5 volts_ ____ | 220 volts.
| Modulator (VI'-52) L e —32 volts. . 220 volts.
I Audio oseillator (VT -25) i Variable. . __ | 0 (185 on KEY).

.‘ (6) Check bonding of cords and antenna and ground wire connections.

| (7) Clean all antenna insulators, particularly those which may be exposed to
' the engine exhaust, and check contacts on the lead-in insulators.

| Nore—The bearings of the dynumotor units are to be lubrieated sbout every 300 hours.

| 14. Troubles and their remedies.—The following general prineiple should
‘- be remembered and constantly followed in conneetion with this equipment:
} When looking for trouble in a radio sel always examine all the simple

causes of failure first.

Many good radio sets have been ruined by internal alterations when the serviee
failure was really due to a cord, a plug, a power supply, or a tube. Radio receiver,
type BC-AA-179, is electrically a complicated system, depending upon preeise
design, workmanship, and adjustment for its suecessful operation. Inspections
and operations performed on the interior of this equipment which are suggested
in the following paragraphs should be done only as a last resort, and after it is
certain that the fault is not be to found outside the receiver.
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a. Receiver operative but noisy, ~—(1) Probably the most common cause of
radio reception in all airplane installations of high-sensitivity receivers is ele
“noise” of both local and atmospherie origin. Operators of these radio
should learn by experience to identify those “noises’ in the telephone rece
which indicate faults in the apparatus or installation. Such identification by
will greatly facilitate the correction of the fault. The following tabulation
be used as a guide:

(@) Atmospherics (slatic), external man-made interference. —BhouId
identified on the ground, engine not running, Statie will be
with coil sets, types C-97, C-98, and C-99, at all seasons of
year and most times of day. The general static level grow:
gressively lower with uwrcahmg frequency. The receiver ean
adequately tested or inspected in ground locations where POW:
interference, motor interference, and the like are excessive,
connectmg the antenna ut tlle receiver bmding post \nll gener

power-line intcrf_ercncc 1t wi]l grmtl\' dlnumsh or disappear whe

the antenna is disconnected.

(b) Dynamotor noise—Should be identified on the ground, engine

running; usually related to the speed of the machine and ecan W1 f

identified by aw:tching the power on and off at the control b

(¢) Inlermiltent contact in phone cord, plug, or contacts to teleph

receivers.—Should be identified on ground, engine not running.

(d) Loose bond or terminal plug on any recciver cord.—Should be identifie

on ground, engine not running.

() Ignition noise.—Should be identified on ground, engine running, by
varying the speed of the engine and by switching from one magnetp_—

to the other.

(f) Generalor noise~—Should be identificd on ground, engine running, by

advancing the throttle to the point at which generator cuts in. If

it originates in the generator itself, it will be a chsmcteristic b

“machine noise’’; if in the voltage regulator it will probably be

intermittent and appear only above a certain critical engmé

gpeed (usually 800 to 1,000 r.p.m.), Noise originating in the gen-

erator or voltage regulator can be distinguished from ignition noise

by the fact that generator and voltage regulator noise is usuany

suppressed by opening main line switeh,

(g) Vacuum tube notse.—Should be identified on ground, engine ruuning,

usually a ecrackling or ringing sound, It will sometimes appear

under sustained vibration and never be heard at all when the

receiver set box is jarred intermittently by hand.

(h) Intermittent contact in an inlernal circuit of the receiver.—May be

identified with the engine running or by jarring the receiver by-

hand. Disconnecting the antenna and vibrating the receiver is not

necessarily a test because noises of this character may be inereased

to audibility by a strong incoming signal.

(2) With regard to (1) (a) above it should be noted that it is no uncommon

occurrence for man-made interference to be receiv ed wlth dcstructwe force wlum

generator or dynamotor noise on the airplane m;elf It ”nmchi_ne noiseq m
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or snow, a noise is sometimes heard which sounds like a machine noise; it is pro-
duced by the impact of the charged particles on the receiving antenna and air-
plane, and is irremediable.

(3) With regard to (1) (b) above the interruption of eurrent in the commutators
of the dynamotor machine sets up radio-frequency oscillations in the connecting
cords, which oscillations enter the receiver by way of the antenna (never through
the conductors of the cords themselves; this fact may be verified by discon-
necting the antenna at the receiver binding post). The transmission of dynamotor
noise to the receiver is related to the condition of bonding of the cords, particularly
at high frequencies. A dirfy commutator will produce more noise than a clean
one, but complete suppression can never be obtained if the shielded cords are not
. thoroughly bonded and grounded. This fact should be remembered when making
| beneh installations of the radio set for test purposes. When this noise oceurs in
an airplane installation the bonding of all cords to the airplane should be checked

for poor contacts. If the noise persists the commutators of the machine may be
\{ cleaned with fine sandpaper, grade 000 or finer, while the machine is turning
{ over. Never use emery on a commutator. A frace of oil or grease on a commu-

tator may cause more trouble than a dirt deposit. The low-voltage commutator
is more apt to produce noise than the high-voltage commutator. Access to the
brushes and commutators of dynamotor 145 is obtained by removing the cover
| bands 177 which are each seeured by one bolt. Similar access in dynamotor 146
is obtained by removing end covers 213 which are secured by serews 216,  Brushes
190 and 192 on dynamotor 145 are held in their respective holders by springs
which pass through slots in the sides of these holders. See that these springs are
centered in their slots and are free to exert pressure on the brushes as the brushes
wear. If these springs cateh or bind, the brushes will wear unevenly and the
machine will become noisy. See that the pigtail connections attached to the
| brushes are clear of the holders and do not catch on the holder as the brushes
| wear. Under normal operating conditions the commutators of these enclosed
| machines should not require cleaning oftener than about 300 hours. But if the
i dynamotor is noisy or inefficient and the cause of the frouble cannot be located
elsewhere, the commutators may be cleaned with fine sandpaper as deseribed
above. In ecase it becomes necessary to install new brushes the machine must
| be run for approximately 20 hours at normal load to form and set the new brushes.
Quiet operation cannot be expected until the brushes are properly seated by this
process.
| (4) The fault in (1) (¢) above is a very common but easily remedied cause of
‘ complete interruption of service because of the severe wear to which these items
|

are subjected.

(6) With regard to (1) (/) above generator and voltage regulator noise is fre-
quenfly a more elusive fault than ignition interference. A temporary remedy
if the generator becomes noisy in the air is to open its field while receiving, but

i this is not a cure and should not be permanently tolerated. Complete shielding
- will not always cure voltage-regulator interference. For best results the valtage-
regulator output should be eleetrically filtered. A method of deoing this which is
effective in many installations is to connect a condenser of 4-mfd. eapacity be-
tween the positive generator field terminal and ground and a second condenser of
Y-mfd. between the positive 14.25-volt output terminal and ground. To be
effective this must be done at the generator, using the shortest possible leads.

(6) With regard to (1) (g) above, an intermittent contact inside a tube is some-
times the first indication that its useful life is over. Noises originating in the tubes
, are greatly accentuated by the presence of a strong incoming radio signal, particu-
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farly an unmodulated signal, and this may be used as a means of identifying such
a noise. The faulty tube must be isolated by replacing the tubes one by one with
new ones and observing when the disturbanee vanishes.

(7) If the trouble is due to faults in (1) (h) above the recciver must be dis-
mounted and inspected internally for loose connections.  To remove the receiver
chassis from its case, first take ont the coil set, then remove from the sot box 12
bright-finished (dull silver) serews. Do not lose the lock washers from these
gerews; these washers miust all be replaced when serews are replaced.  The front
panel may then be separated from the case which slides backward off the frame.
Black-headed serews and rivets must not be removed from any part of the roceiver.
Do not disarrange the internal wiring of the receiver during this ingpection.

(8) Operating the receiver at exeessively high voltage tends to make it noisy
during operation and fo inerease the residual eauses of noise, Never allow the
radio sel to be operaled al a supply voltage greater than 14.25 polts.
Operation at less than 12 volts will not damage the equipment but the radio
reception will be unsatisfactory.

b. Reeeiveor dead—No sounds.— (1) Having checked all plug and cord COnnee-
tions, dismount the junetion box with cords attached and check all voltages with
reference fo the tables in paragraph 13¢.  Inspeet junction box wiring for open
cireuits. Try another coil set.  Be sure that coil sets ure seeurely seated, If

& dynamotor does not run—
(a) Cheeck fuse 110 and renew if it is open;
i (h) Substitute another dynamotor unit and if it runs, look for an open eir-

euit at the low-voltage brushes of the first machine;
(¢) Check circuit through control box switeh in MANUAL or AUTO
position, starting at 44 and ending at 38 in junetion bax. 1If dyna-
I maotor runs, but voltage on termioal 29 or 31 is low, check the con-
tinuity of high-voltage eircuits through resistor 141, choke 144, and
choke 143 in dynamotor unity base. Check condensers 142 for short
eirenits. If all voltages on receptacle 108 of plug, type PL-61, are
normal, check volume-control eireuit with switeh at MANUAL,
through terminal 17 to ground. ‘This cireuit should show 300 ohms
resistance at maximum INCREABE position of volume control.
E If this cirenit is normal and receiver is still inoperative it should be

dismounted for a beneh test,

(2) Remove the receiver case and inspeet the wiring for short cireuits. Cheek
transformer 75, condenger 156, and coil 74 for open cirenits between their respec-
tive terminals, Cheek the eoil sef for open cirenits between the respective pairs
of terminals which are closed by windings. (See fig. 32.) Inspect contacts of all
tube sockets. Mount coil set and plug receiver into a complete radio set; throw
the power on and with switeh at MANUAL, check the voltage on each eloctrode
of each tube by connecting a high-resistance voltmeter between the different
eleotrodes and ground. Compare the resdings with those of the table in paragraph
13¢ (4).

IMPORTANT NOTE,—All readings of electrode bins voltages and supply voltages in the recsiver
ghould be made with the switeh on MANUA L and the control grid of each of the four type V-4 tubes
gonnected to ground and with the control grid clips in place on their respective tubes, I this condition
{5 not fulfilled the receiver will oscillste, sineo {t ls out of its shielding cuse and the voltage readings will
be abnormal.

(3) If there is no plate voltage on one tube, check the confaets made between
the various pin plugs 325 and their respective receptacles on the coil set. These
pin plugs may become distorted after long use; their ability to make contact can

¢
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be restored, unless the springs are fractured, by tapping each plug on the
spread the contact springs. If the cathodes or sereen grids do not show
mately the same voltages as those in the table in paragraph 13¢ (4), ch
eireuits through the various decoupling resistors in supply lines from 46 to
cathodes, 47 and 56 to the sereen grids, and 56 to the plates. 1f an ohmm
available check the values of these resistors. Check all by-pass condensers 1]
3,4, 5, 6, 7, 8, and 9 for internal short circuits. Check resistors 66, 62,
70, and 72 for open circuits. Check the continuity of the line starting at
grids of the first two VT-36 tubes on one side and passing through terminal
of the junction box and control box. Check the neon tube 76 for a short
Under normal service conditions this tube will last for the life of the raeei
without replacement. Replace each vacuum fube with a new one of the
type. A tube may lose its emission without becoming noisy.
¢. Receiver operative butl insensitive.—(1) Check alinement of antenna.
(2) Check junction box voltages with the radio set turned on. Dead 12-vq
batteries are the reason for a large number of communieation failures. 1f voli
are normal, check the tubes by replacing them with new ones, one at a time,
(3) Try another coil set.
(4) As a last resort check the alinement of each tuned amplifying stage.
operation should not be done in the field but must be done on the bench,
it is an operation requiring considerable care. Access to the alining conden
59 is obtained through the rotatable snap covers 343 on the side of the recei
case. Connect the receiver to an anfenna (or to a dummy antenna if a loe
signal source is available) and tune in a gignal on any coil set at the high-freque
end of the seale (75 to 100 scale divisions). Retard the volume confrol unt
signal is just audible. This operation should be performed on a steady |
‘modulated signal, not a radiophone signal, or a signal that is fading. Alin
antenna carefully with knob 160. Insert an insulated screw driver into
slotted adjusting serews which control the 3 condensers 59 and adjust t
suceessively for maximum signal. '

Note.—If it is impossible to find & maximum or if the maximnm signal is not loested vory close to
orfginal positions of these serows, the fault fs in the circuit or the gang candonsers and ot in the settin

these condensers, ond they should be restored as closely ns possible to thelr former positions.

(5) If the tuned stages are in proper alinement or if it is impossible to tu

maximum signal on the alining condensers, the fault must be in the cireuits o

receiver or in the gang-tuning condenser.

d. Receiver oscillates.—(1) The presence of sustained osecillations in the receive

is always identified by—

(a) A heterodyne beat note with incoming signals which varies as

receiver is tuned.

(b) An increase in all noise levels. ;

(¢) Occurrence at or near the maximum INCREASE position of t

volume control, with reduction or suppression as this control

retarded.

While abnormal in this radio receiver, self-oscillation is not always a bmz to 5

the reception of signals beeause if the receiver is otherwise normal such oscilld

‘can usually be entirely confrolled by the volume control. The receiver

usually oscillate at the maximum INCREASE position if the supply-volts

source is too high, and this is not an indication of a fanlt, If the receiver

lates at 12 volts in one or more frequency bands, it indicates a fault,
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(2) Check all snap slides on the coil set and the tube cover. If any of these
snap slides do not make good contact with their respective studs, due to the
presence of dirt or othier reasons, the receiver may oseillate.

(3) Check the radio-frequency tubes by replacements with different tubes but
not old ones. Oceasionally a fube with imperfeet internal shielding is encoun-
tered; this can cause self-oscillation.

(4) Check all the serews in the receiver case.  See that there is a lock washer
under the head of each serew.  If one of the bright-plated serews is omitted or not
serewed down tight, the receiver may be unstable and oscillate.

(5) If the condition of oseillation is permanent and violent, the case should be
removed from the receiver and an internal inspeetion carried out.  Open eircuits
in the supply lines will not cause oseillation. The various grid and plate voltages
ghould be meassured as outlined under b above, Abnormally high sereen and
plate voltage or abnormally low-control grid bias may be sufficient cause for
oscillation.

(6) A sufficient cause for oseillation in the receiver is an open cireuit in one of
the various by-pass condensers 1, 2, 3, 4, 5, 6, 7, 8. Since the terminals of these
condensers are connected together through other condensers or through resistors
of various sizes it is necessary first o diseonnect all leads from the ungrounded
terminal of each condenser under test. A rough test for capacity between the
condenser terminals can then be made if & capacity meter is not available by
charging the condenser with a 45-volt or 90-volt B battery. Ground one side
of the battery on the receiver frame and toueh the other side of the hattery to the
open condenser terminal. Remove the batiery connection and touch this ter-
minal with a grounded wire. If the condenser is in good condition it will dis-
charge with a visible flash or spark. A by-pass condenser which is not open
or leaky will retain for at least 10 scconds enough charge fo spark visibly when
discharged to ground.  When leads to condensers 1, 2, 3, 4, 5, 6, 7, 8 are unsol-
dered or restored great care must be taken not to melt out the lugs of these
condensers.  These lngs must under no circumstances be heated for any length
of time. If this soldering is done carelessly the condensers may open up internally
as a result of the soldering operation.

¢. Low transmilter current on MIC or KEY.—(1) Examine all insulators for
short circuits, moisture, and carbon deposits and terminals for open or dirty
contacts in the transmitting antenna.

(2) Retune the antenna coupling eircuit by varying either the antenna con-
denser or coil tap, or both. Do not allow dirt to get into the antenna coil as-
gembly.

(3) Check supply voltage and iunction box voltages.

(4) Replace with new tubes the radio oscillator and amplifier tubes, type
YT-25.

(5) If these tests show no results the transmitter should be dismounted for a
bench test.  For use in bench testing it is necessary to provide an artificial or
dummy antenna or the tests will mean nothing, Never operate the transmitter
unless an antenng cireuit is connected between antenna and ground binding
posts. This will ruin the tubes and ghorten the life of the whole equipment. The
following extra equipment is required for beneh testing the transmitter:

(a) Antenna, type A-55.

() High-resistance voltmeter.

(¢) Direct-current milliammeter, scale 0-100 milliamperes, with plug to
fit the transmitter jacks 104, 105. The table in paragraph 5a gives
o typical set of values of the significant currents in the transmitter
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- eirenit from terminal 33 through winding 5-6 of coil asserubly 102, through wind-
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at 12 and 14 volts supply. The antenna eurrent is obtained in
case in antenna, type A-55, connected between the transmitter
binding posts. The eontrols are set at MANUAL and MIC,

but will serve as a general guide to show the average or approximate values that
should be obtained when testing the transmitter, -1

(7) If no eurrent is indicated by the antenna ammeter for any combination
of settings of the controls when antenna, type 55, is connected between the bind=
ing posts this may indicate an open eireuit in the antenna ammeter. The con-
tinuity of the circuit through the ammeter and antenna coil may be checked by
conneeting & voltmeter and dry eell between binding posts A and G.  Never
use an external source of voltage in series with an external ammeter as this may
burn out the antenna ammetor if this circuit is complete. p

(8) It should be noted that the readings given above for the various plate b
currents are all for resanance in the antenna cirenit.  If the antenna cirouit is
not tuned to give a maximum of current on the antenna ammeter the plate eur-

tuning adjustment which gives resonance ancl moaximum current on the antenna
ammeter ig the point of greatest efficiency of operation, and is aceompanied by—
minimum eurrents in the plate circuits of all the tubes,
(9) If the plate eurrents depart widely from the sbove at resonance at a given
frequency setling the transmitter chassis should be removed from its case (ﬁi-a{-:
dismounting the antenna coil) for internal examination.  Measure with a high-
resistance voltmeter the bins voltuges across resistors 80 and 81, If the pla.'be' X
current is zero from one tube the various plate supply cirenits should be traced
from the junction box through the control box, type BC-AA-182, and through
resistor 79 to the radio oscillator and transformer 101 to the radio amplifier and :
modulator tube, 7
“f. No side-tone from voice modulation, (MIC position.)——(1) The side-tone
cireuit is connected to the plate eirenit of the type VI-52 modulator tube, so this
may indicate a luck of modulation. Check the microphone, its cord; and plug.
Nore.—It Is recommended that with mierophones having o button switch on the side of the handle, this :
switeh be kept locked in its closed position since It serves no useful purpose in radio set, type BCR-A.A—.IS;,
(2) Jar the microphone. T'ry another microphone,
(8) Be sure the modulator tube is lighted and is firmly in its socket. A
burned-out filament in the audio-oseillator tube will open the filament eireuit of
the modulator. Try different modulator tubes. 9
(4) Dismount the transmitter and check the continuity of the mlcrophtmé

ing MF of fransformer 100 back to terminal 34. Terminal 34 is a 12- to 14.25-
volt terminal which supplies energizing current to the microphone through tha,
eireuit just traced, to tip of the microphone jack 130 which is grounded.

(5) If the antenna current varlm when tniklng into the microph(}ne but side-

the fault is in the side-tonu circuit, \\Itieh slloulll be ehecked for contilm‘lty l'rom -
the side-tone condenser 86 through terminals 23 and 18 to the telephone jacks s

123. The side-tone voltage will be low if a radio receiver connected for low-
impedance phones is connected to cord, type CD-111, and side-tone condenser
86 is left in the ecireuit alone, whether high-impedance telephone receivers are
used or not, :

Norw.—For satistactory operation the microphone must be operated with its diaphrogm in n vertieal
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g- No side-ftone on KEY.—(1) Having applied the tests for operation of the
modulator tube described in f above, try a new andio-oscillator tube, type
VT-25.

(2) Measure the voltage at terminal 32 of the transmitter and the plate voltage
of the audio oscillator at terminal 1 of coil assembly 102, This voltage should
be about 30 volts lower than the voltage on terminal 32. Check all three windings
of coils 102 for continuity. Cheek eondenser 84 for short eireuit and open eireuit,

h. Antenna ammeter shows current on KEY.—(1) Position when key is not
pressed.

(2) This is an indication that the balaneing condenser 96 is out of adjustment.
The proper adjustment of this condenser is an operation requiring great care and
ghould not be attempted unless it is certain that the apparent departure from
_balance is not due to a damaged condition of the amplifier tube. A new radio
amplifier tube, type VT-25, should be plugged into the set.  If the effect persists
get the controls on MIC and MANUAL and tune the antenna cirenit carefully,
Do not remove the chassis from the set box. Remove tube cover and open the
snap cover 349, under which there is a hexagonal cone nut which adjusts con-
denser 96.  Use socket wrenel entirely constructed of insulating material; do
not try to adjust this condenser with a metal wrench, Throw the transmitter
control to KEY, but do not depress key. Observe current reading on antenna
ammeter. Keeping the antenna in resonance by simultaneously varyving the
antenna condenser 95, carefully adjust the cone nut on condenser 96 until the
current reading becomes zero on the antenna smmeter.  This will occur at only
one point; the current will appear again at values of eapacity in condenser 96,
which are above and below the balance point. The antenna current will be
extremely small near the balanee point on condenser 90, and this ammeter should
be carefully watched.

Secrion VI

LIST OF PARTS AND REFERENCE LIST

Puragraph
R O AT S it/ 1), el M aas 5 o 5 D it o 3 i Pl it Yol it Ll I Oy
Rafgrenoa lifl. . oo eerreerecncnrmnrae P e SO el M= AT

15. List of parts.—a. Radio sel, lype SCR-AA-183:
2 books, instruction
1 case, type CS-44
I ehart, type MC-128
1 coil set, type C-97 (224 to 448 ke)
1 coil set, type C-102 (4,150 to 7,850 ke)
#] cord, type CD-110 (18, 13%, 8, 6, 414, or 2} feet long)
#1 cord, type CD-111 (13, 10, 9, 7, 6, or 3 feet long)
*] cord, type CD-112 (16, 8, 6, 4'¢, 3, or 1% feel long)
*1 cord, type CD-113 (20, 9, 8, 614, 5%, or 5 feet long)
#1 cord, type CD-114 (24, 13, 8, 61, or 43 feet long)
*] cord, type CD-115 (20, 9, 714, 64, or 6 feet long)
1 dynamotor unit, type BD-AA-G9 or BD-AB-69 (includes mounting, type
FT-102)
1 headset, tvpe HS-18
12 insulators, type IN-78
4 insulators, type IN-79
1 junction box, type TM-AA-1563 (includes mounting, type I'I'-101, and 2 spare
- fuses, type FlU-11)
7 * Lengths vary to fit various Ly pes of alreraft,
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1 radio control box, type BO-AA-181 (for l'f‘t-'t?i"“‘"’

L radio control box, type BC-AA-182 (for transinitter) e FT-99)

1 radio receiver, type BC-AA 179 (ineludes mounting, % Plt pe FT-100)

I radio fransmitter, type BG-AA- 180 (includes mounting, type

I transmitter, type 11

9 tubes, type VD25 (3 in use—=6 spare)

12 tubes, type VIT-36 (4 in use—=8 spare)

3 tubes, type VT 37 (1 in use—2 spare)

3 tubes, type V38 (1 in use—2 spare)

3 tubes, type VI-52 (1 in use—2 spare) ‘ o

*1 tuning shaft, type MC-124 (20, 12, 9%, 8, or 6 feet long

I tuning uni, type MC-125 £

I tuning unit, type MC-127
150 feet wire, type W-106

f b. Radio set, type SCR-AA-192: :

2 books, instruction

5 cases, type CS- 44

1 chart, type M- 128

1 coil set, type g7 (224 to 448 ke)

1 coil set, type C-08 (400 1o 800 ke)

I coil set, type C-09 (775 to 1,500 ke)

I coil set, type C-100 (1,400 to 2,600 ke)

I coil get, type C-101 (2,500 to 4,700 ke)

1 coil set, type C-102 (4,150 to 7,850 ke)

*Lcord, type CD-110 (18, I3%, 8, 6, 414, or 214 feet long)

*1 eord, type G L1 (13, 10, 9, 7, 6, or 3 feet long)

| *1 cord, type CD 1192 (16, 8, 6, 4% 3, or 1% feet long) o
*1 cord, type CD-115 (20,9, 7%, 6%, or 6. feol long) oot Ak mounting bl

L dynamotor Wity t¥pe BD-AA-69 or BD-AB 60 (inelude

FT-102)

1 headset, t ype HS-18
6 insulators, type IN 78
2 ingulators, type IN-70
I junetion box, type TM-AA-]
spare fuses, type Fi-| 1)
1 radio control box, type BC-AA 181 . ['T-99)
1 radio receiver, type BC-AA-179 (includes mounting, type
. 12 tubes, type v 36 (4 in yse—sg spare)
3 tubes, type v 37 (1 in use—2 spire)
3 tubes, type v 38 (1 In use—2 spare) 4
*1 tuning shaft, type MC. 124 (20, 12, 9%, 8, or 6 feet long) N
1 tuning unit, type MC-125
1 tuning unit, type MC 127
75 feet wire, type W-104

2
Frr_ 1 0] wd

53 (ineludes mounting, type

8 Uf
ividual part
)  individus ve
18. Reference list. —Following is a reference list '.'f ”;( ‘.I;:], their resp.ed:hﬂ
the radio sets, types SCR-AA-183 and SCR-AA- 192, '“‘“"‘,t; these po 3
reference numiyrs, These are the numbers associated with
various illusteationg ang throughout the text. et

- I‘ )

Lengths vary to it VAHOUS Ly pes of alreraft, Bt can be ““dnw}:t)];f“p' ‘.‘I'
e e e
12 Tocepy 1) P . i% oscllle WOl > A

TM-AA-159, \lll-h"tll;!z twd'.:ﬂ::lh. 1t sed, this oselllator

OD=122, whieh is furnishied with the RO-12,
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&nes ng, Deseription I: .,:f(:.hi;l-, Description i H :
e R T = i
1| By-pass condenser,  screen 77 | Grid resistor. 100,000 ohms. | I i
o | . Brids. 0.1 mifd. (2X0.1). 78 | Drop resistor. 5,000 ohms. BE:
2 3y-pass condenser, plates. 79 | Drop resistor. 2,000 ohms. i E
0.1 mfd, (2% 0.1). 80 | Bias resistor. 7,500 ohms. ! i
8 Y-pass condenser, cathodes. 81 | Bias resistor. 10,000 ohms. BE |
0.0 mifd, (2320.1). 82 | Grid resistor. 30,000 ohms. | ‘ |
4 | Filter condenser, A.G.C.. 0.1 83 | Grid condenser. 0.006 mid. | !
. mfd. (230.1). 84 | Tone oscillator condenser. J I |
9 | By-pass condenser, heaters. 0,07 mfd. . !_‘ |
6 0.1 mfd. (2 0.1). 85 | Side-tone  condenser. 0.006 ! |
Y=pass condenser, cathodes. mfd. |
; 0.5 mfd. 86 | Side-tone condenser. 0.001 | 1 1
3¥=pass condenser, screen grid. mfd. \E | |
: 0.5 mfd. 87 | By-pass condenser amplifier i |
8 ;_\'-I]}lﬁ_l( condenser, |]l:l|’:l.‘-‘ (.5 |11:l.tl“ 0,001 mfd. - | |
9 mfd. (25¢0,5), 88 | By-pass condenser, filaments. | | ‘.I
3y-pass condenser, sereen grid. 0.1 mfd. (2X0.1). : | IJ
| 1 055 mfd, (2%0.5), 80 | By-pass condenser, radio oscil- |‘]
I{l} I"INI'I' condenser.  0.002 mfd. lator plate. 0.1 mfd. |
| Coupling  condenser. 0,000 . (2X0.1). - il
| 1 _l||f¢{, 90 | By-pass condenser, radio am-
1-::: Filter condenser, 0.0001 mfd. _plifier grid. 0.5 mfd. f
' oupling  condenser.  0.0001 91 | Grid condenser. 0.00011 mid.
145~ mfil, 92 | Coupling condenser. 0.00011 I| 1
gé Plug and receptacle terminals, mfd. ) - (8
) -‘\Ill])lilivr tuning  condenser 93 | Radio oscillator tuning con- 1 3 fl
(it of gang), denser. L
gg Amplifier alining condenser. 04 | Radio oscillator padding con- | | |
)e::qu]l{ing resistor, sereen denser, L
61 grid. 1,000 ohms. 95 | Antenna tuning condenser. ' |
. ecoupling resistor, plates. a6 | Balaneing condenser. |
(1) .l Q00 6lims, a7 | Drift t'lillllll'."rl."illi_-fll', ] 4 {
68 )'!"-“ resistor. 1,000 ohms, 098 | Antenna  coupling  coil  as-
. 8 registor, cathodes. 500 sembly. |
64 ohins, 09 | Radio oscillator coil assembly. |
“l?t':mp]ing resistor, A.G.C, 100 | Microphone transformer. '
65 - 0,000 ohms. 101 | Modulation {runsh‘mm‘r. i }
I T YOp resistor, screen grid. | 102 | Tone oscillator coil assembly. !
| 60 : -!”.llﬂ(] ohms. [ 103 | Radio ehoke. y : ] !
- 67 :"Efl resistor. 100,000 ohms. | 104 | Modulater, rut_lm ascillator |
g8 | Brd resistor, 500,000 ohms. plate eurrent jack. .
(---Ullpling resistor, 500,000 105 | Amplifier plate current jack.
60 | v Ohms. 106 | Antenna-current ammeter.
Filter resistor, AGLC, 01 ampere. . | .
| 70 | ¢ 1,000,000 obyms, 107 | Compensating condenser. 13
7 rid resistor, 2,000,000 ohmes. mmfd. \ ‘ ‘  §
Cuned radio coil = assembly 108 | Sacket, type ::"_}“"”‘ ' ¢
for— ' 109 | Socket, type SO-41. 1 IR
Coil set, type C-97. | 110 | Fuse, typo KU=11. ‘ '
0il set, type C-98. 111 | Toggle switeil.
Coil set, type (09, | 112 | Socket, type SO-44. !
Coil set, type C~100. 113 | Socket, type SO-44. |
Coil set, t'\']'m C—-101. 114 | Socket, type 'h:‘) 43'
29 | v Coil set, type C-102, 115 | Socket, type ’T‘-)".‘,.'
73 Fl]t-(‘-'l' resistor. 100,000 ohms. | 116 ._‘jnl'kf.'i, [.":!"' "‘:t; ,:{:
and-pass coil condenser: 117 | Socket, type DUt bly
500 mmfd. (C-07). 118 | Mounting bracket n.st:qcm.] 3}5‘:‘)
74 | 190 mmid. (C-08). 119 | Antenna tap (part UI m{:is‘tor. |
75 C u{[mt filter choke. 2 henry. 120 Mm“llil(]) 1{g[;;]xn--;!;::ﬂ-ro res - |
' - utm 113 = 0= ohms. I
76 | wibut transformer, | 121 | Bins resistor. 800 ohms. .

€on tube,

49



l TR 1210-1
16

Refor-
| ance no,

—_—

122

123
124

125
126
130
131
132

133
134
145
140

141
142
143
144
' 145

1 146

147
148
149
150
151
| 152
! " JLhE

159

A A= 2
RADIO SETS, TYPES SCR-AA—183 AND SCR-AA—18

e

Deseription

AG.C. level-adjusting resistor,
0-100,000 ohmns,

Telephone jack.

Lotary switeh
(BC-AA-181),

Sacket, type SO-45,

Socket, type SO-45.

Microphone jack.

Key.,

Rotary  switeh
(BO-AA-182),

Socket, type S0-43,

Sacket, type SO-43.

Key adjusting serew.

Vuﬁngmdiv[r!-:r resistor, 7,500
olimns,

Filter resistor, 5,000 ohms.

Filter condenser. 0.8 mfd.
(3% 0.8).

Filter choke, & Henry,

Radio choke, 0.015 mh,
yunamotor, Westinghouse, part
of dynamotor unit,
BD-AA-69,

Dynamotor, Eclipse, part of
dynamotor unit, type BD

AB-49,

Bocket, type $0-42,

Socket, type SO 12,

Antenna binding past,

Gronnd bitding post.

Antennia serieq condenser,

Receiver dial.

Froqueney-control knoh.

‘requency-control dial.

Antenna condensar knoh,

stoppage  eondenser.

asgernbly

assembly

Output
0.5 mfd,
Coil, band-
sembly,
Band-pass radio eoil
or—
Coil set, type -
Coil set, fype C-
Band-pass rdio eoil
for—
Coil set, type 99
Coil sot, bype C-100,
Coil set, type C-101,

20l set, type G102
nitenna series condenser knoh,
yonamotor unit hox cover,
unetion box housing cover,
Yoamotor frame,
racket,

Pole, complete,
earing cap,
all bearings.
ck washer,
by 3% filister head iron
machine gerpys,

PuEs radio eoil as-

assembly

7.
8.
agsembly

type |f

Refiar-
Cned .

177
178
178
150

151

182 |

153
184
185
156
187

158
180

190
191
192

103
194
200
201

202

200
204
205
2006

207
208
209
210
a11
212
213
214
215
216
217

218
210
220
221
222
223

300

PR

Deseription

—
e

Cover, complete.

Net serew.

Vedge. - Wl

::'? by 3 filister head
machine serews.

Loek washer.

Clip.

40 I'.\ _‘_‘f| s
nachine serews. hine

I{"l;;\' 3 flat head iron miel
BCICWS,

jron
round head 10

w-
Negative lead, black, 10
\'i"p:-‘::;l\l‘::‘ lead, black, high-

\-'ulm;:}tr. |
Yositivelead, w ]
}’::::1 ive lr-.:ui’. rved, high-

it =Y .:itag_’c-
lite, low :»:;ii-:lgl‘-

Rocker ring, complete; low=
(:l:;"];]t‘:i: gﬁl‘l jsh, complete, low=
I{n:"-lli-.l:::-lml:i'ng. complete, high"
{'.'-u‘lii Iill}::gil;l“llﬂh. complete, high-

valtage. -
Armature assemiiy.
[field eoil set, :
Low-voltage head- ead serew
Brush pigtail and le
loek washers.
Briish pigtail anc
leadl serews.
Brush.
Ball bearing. |
Brush board SOTEW. o
Brush board assemii
voltage. '
Field coil assembly.
Pole shoe serew.
Yoke. y
Pole shoe :mm:-.tnhl],\:
Armature unrﬂ'lllhi} :
High-voltage head.
End cover. :
clastio s uk,
Ilastie stop n 8
End cover screw washi
]':Ilrl Cover s0rew.
Positive lead,
valtage.
Noegative lead,
valtage. "
Negative lead, blae
white.

1 input-mtl.pub

Low-

High-
Low=
High-

Low-

redl.

hlack.

voltage.
Positive

voltage.
Rubber hlrml‘tl,m]g'
Through bolt.
Brush-board assem

voltage. 100.
Tuning-unit dial. 0~

lead,

ply, HigH"

301

Pointer.

1w TR,
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RADIO SETS, TYPES SCR—-AA—183 AND S8CR-AA

ahtenna-condenser loek serew

302 Clro 1 nting: tvpe FT-99
308 .":.;,I“L; assembly 1'15 .[\!I\”r"llll1l:'l:t"1' .\I]I!-i“ type BD
304 | Arqluency-control lock serew 403 gy

: Sliop enamotor unit, type BD
32[] “{hl'r I"]_"""'II CH asse tibly 104 |'I-""'|"r‘l.|‘: !

321 | aap-slide assembly. : ’I =0 tvpe FT=10Z.
399 | Snap-slide stud 105 Mounting, i, by ™
393 Do 106 .|'i‘:r';1"!=_ dedil

ol I S - AA-153.

a2 :Jn; pAioD aonke {07 \i.}r.’::--.'. type FT=101. __
a2y | pi o5 bube 0% | Radio control box, type BC-
:{2“ e L ]-||'>l_’,_ {08 \.\\..\ |-.\I|.

" ont | : ~ O
90| Tuing 5 100 | Tuning unit, type MC-127
928 ‘] Hl‘i l'-n||-',.1.‘ unit, Lype MC-125.
320 o shaft, type MC-124.

DWiteh handle for eontral box,

g e BC-AA-18]

SWiteh handle for control box,

» WWpe BO-AA-182

‘.“i"”“!‘ contral knob

Xl '_'H.'|||\' splined shaft (tuning
unit)

Tuning
I'F‘_:ILI:L type MC- 125,
‘oil set, Lype (®
oil set, T\[lr{
Toil set, type C-99.
Yoil sel, Ly {
il set, tvpe ¢

(

(
(
(
C
(
(
Coil set, 1V
(
(
L
L
(
(
(
|

:{.'H l‘:lli'-i',_'-ui'.:li outlet P ase, LVpe CS—44
e .’ . I‘ - 1 v‘!
as? | Switeh ol i 20 type CD abis
336 Inits 0 1 :.[I,I.;_. o 21 ) £y (.[i l.l1!.
) i plined coliar (Vs 199 ord, type CD 112
\ 337 | Lo i) " 193 ord, type CD-113
'.i:"H |:.-..'.II:.III-'.|":" atnd. bl 124 tord, type CD-114
:!J{!l “H-u-li\.l.l. ‘_-itu--v..\-.-r nasembly L'_" ~ord, type CD-115 : BC-
40| Recelvor troi | 126 | Radio transmitter, type
Yer Iront panel, i

341
342
348
444
345

SCCRIVEr pear init.
“Ii'" :-|lit-!|]_
sdIng condenser covers.

INItter ease

AA-180, ey
Mounting, type o 2 X
2adio control box, type BC-

AA-182

i bl 120 | Ph 54
:“!' P =mitter frront ||:1|:!'| =0 | Gl
el I'rans 3 . 150 . ;
.il"' : Isiitter tube coval a1 Pl ~1
348 .I.":”"llli“!-r' calibration char! A Plug, tvpe 62
M8 | Trg, . g L 08, 1 :
HETH dlismitter eoil panel {13 ~i3
A0 aiancinge condenser covel O " 1
01 | Rodi i e 134 | PI 0%
TR AT receiver, Ly e ] o = I;|_ i~thed

AA-179 ) 15 l

- | ]

L 4

A6 082,12 11y !

By

ORDER o THE SHECHETARY

OFrrery,

JAMES ¥. McKINLEY,

A f:f_,'r;,r General,

The Adjutant (Jeneral,

or YWAR: =
DOUGLAS MacARTHUR,

(leneral,
( ';rar_f' of m“\ff{“-.
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