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SECTION 1
OPERATION
1. FUNCTION OF CONTROLS.

a. The high frequency cnnl.ml knobs are
marked “A™ “BY, SCh, D and B and

pan aze control ars prae
channel by loosening lockin

of knob, rotating control el(l\er dl(edwll to
desired setting, (but appre

clockwise), then tightening the locking bar.
The CHANNEL switch can then be turned
to another channel, and after motor stops,
all controls can be preset on another fre-
quency, ete.

CAUTION

Always tighten locking before
changing channels. hulm Lo do'so
will result in loss of dial sef

. Knob “A” is the coarse control of the
high frequency oscillator. There are 12 high
frequency positions, each marked with iis
frequency coverage in megacycles, Knob <A”
also serves in Position 13 as a transfer swi
o seamnets the W frequeney soclinior
and to connect the low frequency oscillator.

< Kuob 5" 1o the fine tuning control fi
high frequency operation. It consists of a
main tuning knob, calibrated 0-100 which
rotates 20 turns for each tuning range, and
@ small counter dial which counts turns of
the large knob. The dial reading is the read:
ing of the counter dial followed by the

ing of the large knob. For example, 1 if ll\e
counter dial is between 16 anc

largo knob is at 43, the dial woutd e xeld

dA Knob “C” is a coarse antenna tuning
control, operating a tap switch. This tap
switch changes inductance and capacity in
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various combinations for different frequen-
cies, and to tune different antennas. In
general, the dial settings increase with fre-

ency. An interlock on this switch opens
the keying relay to reduce e arm
on the tap switch moves between points. It
is necessary to e s, sccuratal o
Botion 10 perait the relay 1o o

e. Knob “D” controls fine tunmg of the

uctive portion of the antenna tuning net-
work, 115 scale is. graduated 0-100 with
‘maximum inductance occurring at 0 and min-
imum inductance at 100,

f. Knob “E” controls the capacitive por-
tion of the antenna tuning network. This
knob has two scales, graduated 0-100 and
100-200.

m Minimum
5 Copacity

” Maxi
Seale on Cay
Knob “E” Capacity

100:200 Varisble capacltor 100 200

0-100

Variable capacitor 0 100
plus fixed section
to extend range.

WARNING
Do not leave the knob set in the blank

100 and 200 or belween O and 100 wiile
the test switch, microphone button or
key is closed. An internal switch will be
damaged if this precaution is ot ol

. Knob “F” is the coarse frequency con-
trol for the low frequency oscillator. its six
positions are marked directly in frequency
covers
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OPERATION

Knob “G” is the fine frequency control
for the low frequency oscilstar. Itrotates 20
e dial rea

example, if the turn counter is
8 and thelarge knob is at 32, e di reading
for “G” is 832.

NOTE
1t is necessary for Knob “A” to be set
2419 for low frequeney operation,

i The LOCAL-REMOTE switch trans-
fers control of frequency and er

panel switches in LOCAL, or to the. p-lw

control box h\ REMOTE position.

ANNEL ewitch permits selec.

w
frequency preset :hllmels. In addition, a
position marked MANUAL is provided
vlhue, if the Aumhm: system is allowed to
operafe, the knobs can be rotated freely
Athout disturbing preset positions.
CAUTION
Seo, that locking bars in Knobe A",
S, e e
ot chaiging channels.

er to {he circuits named, For tuning and
normal operation, leave this switch in
P. A. PLATE position.

1. The CALIBRATE-TUNE-OPERATE
switch tums on the calibrating osclllator and
disables the power amplifier in the CALI-

TE position. In TUNE position the
equipment is operative at reduced powe
prevent damage {o the P. A. tube di
Timinary tuning. i OPERATE ,mm.m the
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equipment operates at _full
switch wil normally be leftin the OPERATE
ition except during

m. The EMISSION switch controls type
of emission, and also controls battery power.
In the OFF pasition all power to the equip-
ERTL T

A test key in the upper left-hand cor-
net of the front panel can be used to operate
the keyhlg relay for tunmg, ete.

steps. Minimum output is at Position 1,
and mximum output at Position 6.
ressure operated switch n the dy-
nasoior it Feduces P-A. pate voltage at
altitudes above appmumn(ely 25,000 feet to
reduce the danger of flashover. This funetion
7o automatic and s toiiee w0 attention from
the opersior. The P.A. PLATE meter cir-
uit is also switched 5 'the.same time 50
mnt its reading after the sw-m‘ operates re-
s the same as before. A sharp change
readi oo meler 15 the ony
hldlutmn that the pressure switch has op-

2 LoW FR FREQUENCY OSCILLATOR IN-

A NX lzﬁ/AR‘l‘ 13 dummy unit
containing & 28 ohm 10 watt flament substi-
tute resisior is installed in the transmitter

f the Type 0-16/ART-13 LFO unit.

A supplied, the Modsl AN/ART-13
Transmittor il rot operate in the frequen- |
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L OPERATION

o range 200 to 1800 ke. If operation in the

range 200 to 1500 ke is desired and a
G16/ART-18 LFO Unit is available, proceed
as follows:

(1) Remove transmitter cover by in-
serting coin_or_screwdriver in _holddown

screws, making half turn counterclockwise.
Lift off cover.

(2) Remove 813 tube V104 by remov-
ing plate connector, inserting screwdriver
through back of transmitter and using as a
lever between tube base and socket, it out

(8) Using Philipe screwdriver remove
two screws, exposed by removal of tube, that
hold back of dummy uait.

(4) Loosen allserews along top edge of
Autotune cover plate and remove scre
bottom amd mdrs of dummy LFO unit panel.

(5) Lift out dummy unlt and insert
the Type 0- lG/ART 13 LFO unit

(6) Replace screws remaved.
all screws loosened.

(7) Replace tube by orienting base pin
with slot in hole above socket and pressing
firmly until tube snaps solidly in socket.
Replace plate cap connector.

(8) Attach LFO plate lead from mul-
tiplier unit to LFO unit using 5-16 wrench.

Tighten

(9) The transmitter will now operate
frequency range 200 to 1500 ke.

3. ADJUSTMENT OF TRANSMITTER ON
DESIRED FREQUENCY USING IN:

L CRYSTAL FREQUENCY
CALmnA'ron (CFI).

:

a. GENERAL.

(1), Plug a pai of headphones into the

No. 1 sidetone jack the transmitter, or
listen to sidetone through ICS Sidetone No.
be used unless proper external con-

nections have been made through remote jack

(2) Turn LOCAL-REMOTE switch to
LOCAL.

@) ¥ind desired frequency in calibra-
tion table, pages 1-16 thru

(4) The main frequency controls (“B”
for the hlxh l'r!qnency range tad G for the
low frequency ray s {0
cover a uning Tange, ‘The dial reading given
in the table is the number of turns indicated
on the small turn counter followed by the dial
setting of the large knob. Thus, the dial read-
ing shown in Figure 1 is 1447.

comecron

Figure 1. High Frequency Tuning Control




OPERATION

FOR FREQUENCIES BETWEEN 200
AND 1500 KC. (Refer to Table 1)

(1) Turn CHANNEL switch to L.
FREQ.

(2) Turn EMISSION switch to VOICE.

(3) After motor stops, see that Knob
“A” is at Position 13. If not, loosen locking

rotate Knob “A” to 18, approaching the
setting elockwise through at least one-elghth
turn, and tighten locking

(4) Set switch T to the position given
in the {able for the desired frequency.

(5) Turn CAL!BRATE-TLNE -OPER-
ATE switch to CALIBRATE.

(6) Loosen dial lock and turn Knob

“G” {0 the dial setting of the nearest crystal

check point, shown in heavy type in the

roup of fréquencies containing the d

frequency,  Adjust Knob -G accurately for
Terd beat in the headphones.

(7) Leave Knob “G” at zero beat and
adjust the CORRECTOR which moves the
indicating mark until the dial reading at the
mark is correct for the ch

(®) Turn CALIBRATE- TUNE-OPER-
ATE switch

(9) Turn K:mb “G” to the dial setting
given in the table for the desired frequency.
Highten dial lock.

(10) The low frequency oscillator is
now set on the desired frequency. If it is
Geaired o tune the output and antenna cir-
cuits of the transmitter into an antenna, pro-

4 described on pages 19, 1-10 and 111,

¢. FOR FREQUENCIES BETWEEN 2000
AND 18,100 KC. (Refer to Table IL.

OPERATION ire

(1) Turn CHANNEL switch to desired
channel. i

(2) After motor stops, loosen locking
bar on Knob “A”.  Bet, this Knob o the posi-
tion shown in the table for the desired fre

quency, approaching the setting clockwise
thmugh uch at least one-eighth turn, and tighten

(3) Turn CALIBRATE TUNE-OPER-
ATE switch to CALIBRATE.

(4) Loosen locking bar in Knob “B”.
Turn Knob “B to the dial utlln‘ of e
heck point, shown in

nearest crystal
i7pe in the group of thequencies in the table
containing the desired frequency. ~Adjust |
Knob “B” nccnni!ly for zero beat in ghe
hwdph

b “B” at zero beat anc
.dmt e CORREUI‘OR which moves the
indicating mark over “B” until the dial read-
ing at the mark is correct for the check point.

(6) Turn CALIBRATE-TUNE-OPER-
ATE switch to TUNE.

(7) Turn Knob “B” to the dial setting
given in the table for the desired frequency.
Approach the given dial setting clockwise
through at least 20 or 30 degrees. Hold knob
on setting and tighten locking bar.

(®) The high f mqumy oscillator is
nowset an desired frequency. If it s desired

tune (l\e output lnd lntenm circuits
roceed as o pages 111,
1.12, 14, 114 and g
d. The calibration tables give dial settings
2t 2 ke intervals from 200 (o 500 kdneyr.us,
5 ke interyals from 500 to 80 s
2nd 10 ke intervals from 8000 o 13,100 i
The transmitter can set to
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b OPERATION

frequencies between those given in the table
by the following simple method

(1) Find the difference between the
desired frequency and the next lower fre-
quency given in the table.

(2) Multiply this difference by the
number given in parenthesis at the right of
the column of figures cont the next
lower frequency.

(3) Add the product thus obtained to
he dial settinggiven in  the table for the next
lower frequency. The result is the dial set-
ting for the desired frequency.

4) Example: It is desired to work on
9653 kilocycles. 'The next lower frequency
given in the table is 9650, and the difference
number in parenthesls at the right

of the column is 0.8. Multiplying 3 by 0.
gives 24 Adding 2.4 to 636, which is the
dial sef he next lower frequency,
gnles R at e sl setting for 9653 kilo.

4. TUNING INSTRUCTIONS FOR LOW
FREQUENCY OPERATION IN THE
RANGE 200 KC TO 1500 KC.

Knobs “F” and “G” are coarse and fine
frequency controls. Knob “A” MUST be set
at 13. Knobs “B”, “D”, and “E” have no ef-
fect on low fr jen mnmz They will ro-

te when automatica w fre-

heir final poeition o ummpm.
ant. Knob “C” must be set to number 8 since
this position allows the least power to be dis-
sipated in the high h'equency ontput direuita.

I antenna tuning controls are located o
the external loading o

b. The following pm«dm is recommend-
ed for tuning the equipment on a desired low
frequency:

19
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(1) Set lrmslmttat to desired
i i ok and
structions paragraj ph 3 b in this ane
calibration tables, pages 1-16 thru 1-22.

(2) Use loading coil of type shown in
following table: Lengthot
Trailing
Wire
200 ft.

fre-

“AN”
Frequency ’l‘ype
Soutioo ke Cu 300 11
1100-1500 ke 150 £t
(3) Resl out trailing wire antenna to
length shown in above
(4) Plac BA’I'I‘ERYPA GRID-P.A.
PLATE switeh in P.A. PLATE position.
Place, CALIBRATE TUNE-OPER-

ART-13
Cu 26/Alz’r 13
CU-25/ART-13

ATE switch in TUNE position.
Place EMISSION switch in CW po-
sition,
See that Knob “A” is in Position
13.

5) Set the tap switch (Knob “K” on
CU-25) ARES) (ot S on CU-26/ART-
13) on the loading coil to the desired fre-
quency, using the rough. frequency calibra-
tion by the knob as a guide.

Press key. Rotate the fine tuning
ob “L” o CU-25/ART.13) (Kno
plate meter n-dim; 1'n
more the tap switch on the lo
posi e the fine tuning control
1F %o dip s fomd, move the tap it one |
posiion the other yay and & Set.
(Knob “L” on CU—25 ART 13) il
no 5 on G- 26/ART-13) at e posttion
of miimun P.A. Plte meter reading.
lease ki




° OPERATION

NOTE
The t point lowest in frequency
must be found to prevent doubling of
frequency in the output circuif
(1) Place CALIBRATE-TUNE OPER-
ATE switch in OPE} position.  The
transmitter is now rudy e

NOTE

The correct tuning point i

roubles
i aiead ot high huden

TUNING INSTRUCTIONS FOR HIGH
FREQUENCY _OPERATIO!
RANGE 2000 KC TO 18,100 KC

a. Knobs “A” and “B” are coarse and fine
frequency controls. Knobs
“E” tune the antenna circuit,
and “G” and all knobs on exiernal loading
coils have no effect during high frequency
operation.
b. The following procedure is recom-
led for tuning the equipment to any
desired high frequency:
£1) ne of the tables of dil settings
for “C”, “D” and “E” in TABLE III or
RRABLE v will be found to be approximately
correct for any aircraft antenna installation.
To determine which table {0 use, measure the

B
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length of the sntenna taking the total length
from the antenna terminal of the

T.47/ART-13 transmitier to the sxtreme end |
of the antenna (include the length of lead n-

the irplane). If the ant.el\lu is a “T”
disregard the length of wire in the shorter
Dranch at the top.of the “T%, or,if the tw
branches are equal, Include the length of only
one of t el

dial settings given in this table an

the tables for the next shorter and the next

longer antenna lengths. Of these three
1

settings closest
is the table to use.
al

given type
pmuuhr fable which applies is known, it
er.

) sq transmitter to desired m—
quency with Knobs “A” and “B”.
structions paragraph 3., c. in this bonl(, and
calibration tnble plg!s 123 uu-u 1-66.

low.
5) Place BATTERY-P.A. GRID-P.A”
PLATE swuch in P.A. PLATE
ce CALIBRATE- TUNE omm.
ATE smtch ‘in TUNE position.

142,



. OPERATION
Place EMISSION switch in CW po-
sition.

(6) Press key. Turn Knob “D” for

um P.A. plate meter reading.

(7) Place CALIBRATE-TUNE OPER-
ATE switch in OPERATE positi The
pointer of the meter reading P.A. plate should

in the white area marked CW. If the
needle does not reac
dmme Knob “E” a few degre
” to minimum P.A. plate meter read-
lng. 1 the wew meter sead ing is more nmly
correct, detune Knob “E” a few more
(he same ditection and retune with Knab -D":
If the new meter reading is farther from cor-
rect value, detune Knob “E” a few degrees

reading vith
dip in P-A. plate meter reading falls
the area marked CW.

ithin

object is to make the meter
reading at the dip, fall within the white CW
4 ob “E” controls

one knob s turned, it is necessary to readjust
the ot}
WARNING
’l'he gorgect tuning is at the minimum
in P.A. plate meter reading. If
= reading is too low, follow the
procedure described above. not
detune from dip to get the “correct”
meter reading. Always tune o the
dip in P.A. plate meter reading as the

NOTE
Set Knob “C” accurately to mark.
(8) In the tuning process the knobs
have been moved either direction as required.

s ta
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It is now necessary to set and lock these
knobs so the yroviieg aick-ahits moshint:
ly to tl

(to mext lower number) then back
to the original setting, stopping exactly an
the mark. Hold knob and tighten locking.
jote the setting of Knob “D".

inal setting. Hold knob and tighten lm:klng i

Turn Knob “E” one-eighth turn

ha
% Koo B at the polit of dip in P.A. plate
meter reading, hold knoly and tghten Tocking
ey. The equipment is Row

Tanod and ready for use

(9) A useful check on accuracy of setup
is, atter all locking hers are tightened,
{2 encltknols by e el

stop, then press key m:

the st is correctly tuned. If so, the A Autotune
quick-shift mechanism will repeat the set-
tings thereafter.

(10) The transmitter can be tuned and
loaded with low battery voltage if proper al-
lowance ls made so that the loading will not
be too with normal battery voliage.
Sxiiah G rigu] hand meter to read BAT-




° OPERATION

is low, the transmitter is loaded proportion-
ately low, and the loading will be correct
when hamry voltage is normal.
All anlenna tuning and lnarlmx
C position. U
Y the reading of
ightly

uring norm:
In the MCW position the meter will e
or near the area marked MCW.
NOTE
Under no circumstances should the
transmitter be actually operating

at high nlt!tudﬁ. can cause
e fo ocem sustain between
the col\im:'s of the CW nlayA
(12) Antenna_tuning data for anten-
nas of various lengths are given in the fol-
lowing table. Use the data in Table Iiiwhere
| the lowest desired frequency can be tuned
with the particular antenna in use.
(13) If it is necessary to tune to a lowe
| frequency than is possible el {he. given
antenna alone, the Type CU-24/ART-13 shunt
| capacitors may be connected between the {er-

in Table #ibhows the amount of shunt capac
{r to ule "WAEh each amtenna 1o, reach 2000

IMPORTANT

Use Table IIT whenever possible. Use

Table IV only when shunt capacity

must be added to extend antenna tun-
range.
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Table I Frequency 200 to 300 kilocycles

] ]
H
Eoae Eare
200 13 1 250 13 1 17293
202 13 1 262 13 1 17705
200 13 1 254 13 1 18108
208 13 1 266713 1 18517
208 13 1 268 13 1 1890%
210 13 1 260 13 1 19203
212 13 1 262 13 1 19685
24 13 1 H
216 13 1 262 13 2 175
218 13 1 260 13 2 242
220 13 1 266 13 2 805
222 13 1 268 13 2 366
24 13 1 270 13 2 423
212 18 2 480
226 13 1 1187 274 13 2 5333
228 13 1 12373 276 13 2 685
200 13 1 12865 218 13 2 6354
22 13 1 13348 280 13 2 6sdg
284 13 1 1381%F 282 18 2 7313
236 13 1 14263 284 13 2 7183
238 13 1 1472% 286 13 2 823%
240 13 1 15155 288 13 2 8683
22 13 1 15608 290 18 2 911
244 13 1 1603 202 13 2 953
204 13 2 995
246 13 1 16460 296 13 2 1038
248 13 1 16883 5 13 2 1075
250 13 1729 300 13 2 1114

Use nearest check point shown In heavy type.
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Frequency 300 to 400 kilocycles

H
¥ £ avwr
2 350 13 3
2 352 13 8
2 354 13 8
2 356 13 8
2 358 13 8
2 360 13 3
2 562 13 8
2 364 13 3
2 365 13 3
2 368 13 3
2 370 13 3
2 a2 13 8
H a4 13 3
2 1674 376 13 8 704
2 1606 818 13 3 739
2 168 380 18 3 1743
2 16T0_ 3% 18 3 80s%
2 17012 84 13 3 sarf
2 1732y 386 13 8 sTAZ
2 17685 388 13 3 9068
2 1793z 890 13 3 98t
2 15238 392 13 8 9703
2 15542 394 13 8 10002
2 189S 896 13 8 1080
2 19128 398 13 3 1061
2 1942 A 3 3 1
2 1971
2 2000
2 2oz

Use nearest chock polnt shown In heavy type.
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Table I Frequency 400 to 500 kilocycles

- v

H ]

£ AF a £ oaw

400 13 3 1090 450 13 3

G2 13 3 itz s 13 9

08 13 3 118 60 13 9

406 13 3 1177% 462 13 3

w8 13 3 12055 nd 13 3

410 13 3 12335 466 13 3

Gz 13 3 12008 468 13 3 1

414 13 3 12883 470 18 3

416 13 3 13145 472 18 3

a8 133 1y 474 13 9

20 13 3 1m0 4o 13 3

i 19 3 1004

2013 3 11s s 14 1w
W0 13 4 21

026013 3 15 a2 13 4 zes

D2 13 3 140 4T 18 4 zor

40 13 3 149 46 13 4 21

492 13 3 1ol 4rs 13 4 3002

434 13 3 1544% 480 13 4 321%

435 13 3 oG9y 4 13 4 dz:

438 13 3 1598 484 13 4 3633

440 13 5 1e16}  4se 13 4 3eas

Wz 13 p 1ea13  ass 13 4 4023

444 13 3 16655 490 13 & 4223

W5 13 3 Tesss 492 13 4 44z

s 13 3 17108 ane 1 4 dee

50 13 3 1734 496 13 4 481

G2 13 3 1teT  4e8 13 4 499

454 13 3 1780 500 13 4 518

G5 15 5 1802

Use noarest check polnt shown in heavy type.
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OPERATION
Table I Frequency 500 to 750 kilocycles

OPERATIO]
Table I Frequency 750 to 1000 kilocycles

Use nearest check point shown in heavy type. Use nearsst check point ahown in heavy type.

28022228585 3585800888 goosd
822238828583 I§8882L88F ENZ88
SEEEEEEIEEE SIISBEESEE SEEEE
hhnemsnnnn saaabeenas massa
T abvitons per 10
22232 B85Z38% 22823 I328ERIZC
TEEEE DEIEEEE S5ELE SEEINEEEE
Mamnn cenanne seame cessbssan g
@
E33GEEERERE BEDZEIBEZRED d3zeE
P
4 avisons per ko) (6 abv por k)
Sssess sssegersss S2EU8SEE
828527 IFE58REEEE E22838%2
annnne sacamennne aaenaane
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OPERATION OPERATION

Table I Frequency 1000 to 1250 kilocycles Table I Frequency 1250 to 1500 kilocycles
H 7 7
H H -
£ aw Eoaroe £ ar o
1000 13 5 1125 13 6 556 1250 13 6 10163
1005 13 5 1180 13 6 576 1255 13 6 1032
1010 13 5 1135 13 6 5965 1260 13 6 1050 %
1015 18 5 1140 13 6 615% | 1265 18 6 1067%
1020 18 & 1145 13 6 635 & 1270 13 6 \084:
1025 18 5 150 13 6 6565 1275 13 6 1100
1030 13 5 1165 13 6 6763
1085 13 5 160 13 6 ool @EER 10 13 6 s

165 18 6 712 2
1085 13 6 0 186 T gy 1290 18 6 1Sy

175 18 6 781
:g:z :g g & 1300 13 6 11822 1430 13 6
1050 13 6 fso 13 o o @R 1005 1 o uesE  wass 10 6
1055 13 6 1185 13 6 788 1310 18 6 12143 1440 13 6
1060 13 6 1190 13 6 soey [y 1310 13 ¢ 12005 1448 13 €
1065 13 6 1195 13 6 828% 1820 13 6 12463 36
1070 13 6 1200 13 6 842X “ 1826 13 6 1262 ::gg :: :

1205 15 6 8602
1075 13 6 338 1210 13 6 8785 1330 13 6 1278 1465 18 6
1080 186 363 1215 18 6 so52 (R 1335 18 6 1204 1470 13 6
1085 13 6 3853 1220 13 6 91 1360 18 6 10093 5 D
LR DN e H RIS
1095 13 6 428 1 3

B 13 6 & 1355 13 6 18682 1485 13 6
W N6 RE G G0 s @M meomoe o e s
1010 13 6 4933 1240 13 6 9835 1366 13 ¢ 1assg  iss 13 ¢
1115 13 6 514 1245 13 6 9997 “ 1370 13 6 1404 3 6
1120 13 6 534 1250 13 6 0165 1376 13 6 1419
s e i st ey e gy U o it a1 e
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OPERATION OPERATION

Table II. Frequency 2000 to 2250 kilocycles Table IL Frequency 2250 to 2500 kilocycles
H z Z z
£ H H H
g g
Poaow N
2000 1 100 2155 2250 1 1027 2375 1 14863
2005 1 1194 0 2265 1 1048 2380 1 15047
2010 1 138% 2165 2260 1 1064 2385 1 15238
2005 1 156F 2170 2265 1 1083 390 1 1541
2020 1 174y 2175 270 1 1101 2395 1 18603
2025 1 193§ 2180 2276 1 1119 24( 1 15785
2080 1 203 2188 2280 1 11383
2085 1 2805 2190 2285 1 11567 2400 2 060
2000 1 2a8s 2198 229 1 174E 2405 2 076
2045 1 2615 2200 2205 1 11987 2410 2 0913
200 1 285 2205 2300 1 1215 2415 2 106§
2210 2305 1 1220% 2420 2 1215
2085 1 9308 2215 210 1 1241% 2425 2 178
200 1 sz 2220 215 1 12653 2430 2 1523
2065 1 340 2225 2320 1 12845 2485 2 1683
200 1 859 2230 2325 1 1302 240 2 1833
2075 1 817 2285 2380 1 1321 245 2 198
2080 1 396, 2240 2335 1 1389 2450 2 213
2085 1 asE 2248 20 1 1357
209 1 483F 2250 2845 1 1376 25 2 228
2005 1 452 2350 1 1304 260 2 2433
2100 1 4708 265 2z 2s9F
2105 1 4893 2355 1 14123 2410 2 2mad
2100 1 5085 2360 1 1430% 2475 2 2907
215 1 526 2365 1 14495 2480 2 8055
2120 1 5462 270 1 14e8f 2485 2 8203
| 1 ses 2 115785 240 2 8853
2130 1 682 S e oz oas1®
2185 1 60 2500 2 366
2180 1 620
25 1 638
2180 1 657
s nearest chock point shown in heavy type. s nearest check polat shown In heavy type.
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OPERATION OPERATION

Table IL Frequency 2500 to 2750 kilocycles Table IL Frequency 2750 to 3000 kilocycles

§ H g g
- - £ A B £
2500 2 2600 2 674% 2750 2 1133 2885 2
2506 2 2635 2 82’5 2 1148 2890 2
2510 2 2640 2 797 2 1168 2895 2
2615 2 2645 2 BI18E 2 1179 2 2
2520 2 2650 2 8284 2 1194 2906 2
2525 2 3 2 1209 2910 2
2530 2 2665 2 844 2 1224 2915 2
2585 2 2660 2 859 2 1239% 0 3
2540 2 2665 2 874 2 oazsey s 2
2545 2 2670 2 890 2 12105 2980 2
2650 2 2675 2 905 2 12855 2035 2

2680 2 920 z 13005 290 2
2555 2 2685 2 9353 2 13165 2945 2
2560 2 2690 2 951 2 18305 2950 2
2565 2 2605 2 966k 2 1345
2570 2 2700 2 9813 2 1361 29655 ]
2575 2 2105 2 996f : o176 2960 2
2880 2 210 2 10123 2 e e 2
2585 2 2716 2 10273 2 1406 2970 2
2590 2 2720 2 1042% 2 1421 2975 g
2595 2 2125 2 1067 2 s 2080 2
2600 2 2780 2 1078 5 2985 2
2605 2 2735 2 1088 2 sl ope 2
2610 2 2740 2 1108 2 14695 2995 2
2615 2 2745 2 1118 2 1482, 2
2620 2 260 2z 1138 2 a0k
2625 2 2 1513%
2630 2 PRRTTH

2 1590
se nearest check potnt shown in ey trp0. Uss naarest chack point shown 1n heavy 5.

5,98



OPERATION
Table IL. Frequency 3000 to 3250 kilocyeles

crsnoeeeeaEeEeew >

F T S

[T
a

nearest check point shown In heavy type.

OPERATION
Table IL Frequency 3250 to 3500 kilocycles

7 [
H H
£ A B £ 4 0s
3250 8 719 ass0 3 1039
3265 8 181 asss 8 1081
3260 3 143 8890 3 1064
a5 8 155 8395 B 1076
32710 3 169 ad00 3 1088
325 3 181 8405 3 1101
3280 3 193 3410 3 s
3285 5 806 sa1s 8 1125
3290 3 815 3420 3 1188
3295 3 8303  a425 3 1150
3300 3 843; 8400 3 1162
3305 5 sssi  sass 5 LT
3810 3 se1Z  ada0 3 Alseg
3315 3 8805 3445 8 1198
3320 8 so2i 3450 3 1211
325 3 04 8465 8. 12233
8380 8 9178 8460 8 12858
3385 8 865 3 12473
30 3 s 8470 3 12693
345 8 ese sats 3 1miE
350 3 oss  C3ds0 3 1284°
8355 3 918 3485 8 1296
360 3 901 3450 3 1308
3365 8 1008 3495 3 1sa1
8870 5 1015 8500 3 1388
576 8 1027 8505 3 1345
310 8 1887
3515 3 1369
3520 3 1981
ss25 3 1394




OPERATION
Table IL. Frequency 3500 to 3750 kilocycles.

1 ?
g H
& A B [ A B
3530 3 1406 3600 4 060
3635 8 1418 3635 4 181
3540 3 1430 3640 4 113
3545 8 lasg 964 4 162y
3550 3 1466%  ges0 4 162X
3555 8 146sE  gess 4 172%
560 3 1480z 9660 4 1833
3565 8 14925 3665 4 193
3570 3 15042 8670 4 208
3575 3 151673 3675 4 213
350 8 15283
asss 8 1541 ses0 4 228
3690 3 185 685 4 238
3695 3 1865 8690 4 243
600 3 1578 3695 4 258
_ st 4 2643
3600 4 060F 9705 4 205y
3605 4 00y 9710 4 2858
se10 4 005  a1is. 4 295%
8615 4 091F 8720 4 8053
3620 4 1015 3725 4 315%
25 4 1165 87180 4 8263
3680 4 121 o136 4 336
- 3740 4 345
315 4 858
750 4 366

Use nearent check pofnt shown In heavy type.

OPERATION
Table IL Frequency 3750 to 4000 kilocycles

§ f
g &
£ a £ A B
3750 4 3880 4 633
atss 4 5385 4 oud
e 4 o300 4 sst
ares 4 395 1 ool
3770 4 900 4 6743
3775 4 3905 4 684
st 4 S0t 4 a4
a1es 4 Sois 4 7oss
I so20 4 110
3795 4 3925 4 1251
00 4 so0 4 1305
%05 4 so0s 4 Thes
a0 4 soto 4 158
AT deis 4 tor
Soz0 4 dos0 4 i
N

soss 4
ass0 4 de00 4
b8 4 de6s 4
a0 4 3ot 4
asis 4 sors 4
b0 4 dos 4
a5 4 toss 4
sss0 4 209 4
ases 4 s00 4
w10 4 fooo 1
ssie 4
3 4

Use nearest check point shown in heavy type.

130




OPERATION OPERATION

Table IL. Frequency 4000 to 4250 kiloeycles ‘Table IL. Frequency 4250 to 4500 kilocycles
» 7 y
§ H H H
£ 4 B £ A B £ A £ A B
4000 5 100 4135 5 4200 5 4380 5 806
4005 5 109 4140 5 4250 & 4386 5 815
4010 5 119 445 5 4285 & 4390 5 824
4015 5 128 a5 5 1260 5 4395 5 838
s020 5 188 4185 5 4265 5 4400 5 843
02 6 4160 5 420 5 4405 5 862
4030 5 1563 4165 5 216 & 4410 5 862
4035 5 165 4170 5 4280 5 4415 5 871
4040 5 145 4178 5 4385, 5 4420 5 880
4045 5 183% 4180 © 4290 5 4425 5 8893
4050 5 1983 4185 5 dask. b 4430 5 898
s055 5 2028 4190 5 4300 5 135 5 907k
1060 5 21 415 5 a0 5 o1rf
| 4065 5 2203 4200 5 4205 & 4445 5 926%
| 4010 5 230 4205 5 Aslo), b 4450 5 985%
| 4075 5 239 4210 5 £315 5 4455 5 944w
| w0 5 28 a215 5 4820 8 4460 5 9543
085 6 257 4220 5 s b 4465 5 963
4090 5 267 4225 5 an ¥ 4470 5 972
4095 5 276 4230 5 4335 s 4475 5 981
4100 5 285 4235 5 4340 & 4480 5 991
4240 5 it 8 4485 5 1000
4105 5 208 4245 5 4350 L 4490 5 1009
4110 5 808% 4250 5 4388 5 4495 5 1018
a5 5 s12f 4360 5 4800 5 1027
4120 5 822 4368 &
4125 5 833 4370 5
4130 5 3403 4816 b
4200 5 4707 4400 5
|
Use nearest check point shown in heavy type. Use nearest check polnt shown In heavy type.
132
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OPERATION
Table II. Frequency 4500 to 4750 kilocyeles

y g
: H

g g

£ oa £ A B
4500 5 4600 5 1211
T i 5 17
it Y
T 545 5 z0s.
4520 5 4650 5 13028
T 65§ iy
P Pt
i s iess 5 im0
isio s w0 5 1mi
i s s 5 sk
50 6 et
P 68§ 1163
prit i i 5 1a10
e 6 W5 5 1368
w6 oo 5 1sed
pri

prit w05 5 w0
prt itto 8 iy
P s 5 il
i W20 5 0%
4600 5 4725 5 14892
pror i o 5 44l
it i 6 dssi
T it 5 1ass
i s as 8 13
i b o & s
4630 1 5 1578

Use nearest chock point shown 1n heavy type.

138

et N Y HEHHHH:

OPERATION
Table IL Frequency 4750 to 5000 kilocycles

v v
] H
Eeoa i a0
a0 5 4800 6 060
a8 § 4875 6 1763
4760 5 4880 6 183%
4165 5 a5 6 191y
a0 5 4890 6 1983
a5 4895 6 2063
480 & 4900 6 213
4185 5
419 5 405 6 221
419§ 4910 6 228
5 4915 6 238
4920 6 248
6 4925 6 251
805 6 4930 6 250
810 6 4985 6 2613
815 6 4940 6 274
4820 6 4945 6 2822
4825 6 4950 6 290F
4330 6 4955 6 2983
4835 6 4960 6 305%
4880 6 4965 6 3187
85 6 4970 6 3203
350 6 4975 6 328
855 6 4980 6 335
6 6
6 6
6 I
6

Use nearest chack point shown In heavy type.

184




OPERATION OPERATION
Table IL. Frequency 5000 to 5250 kilocycles Table IL. Frequency 5250 to 5500 kilocycles
= H H g
H §
N Eoas £ s
5000 6 366 5185 6 5200 6 o 5370 6 985
5005 6 374 5140 6 5260 6 752 5375 6 943
5010 6 381 5145 6 5265 6 5380 6 951
5015 6 389 5150 6 5260 6 7613 6385 6 959
5020 6 897 5165 6 5265 6 1153 5390 6 966
5025 6 405 5160 6 5270 6 7s2% &5 6 ond
5030 6 4123 5165 6 5275 6 790% 5400 6 981
5085 6 4205 6170 6 5280 6 7975 5405 6 980
sod0 6 421k sits 6 285 6 8055 6410 6 9963
so45 6 4ssE 5180 6 R T
5050 6 443F ses : a 5295 6 8215 5420 6 1012
5065 6 4s1E  oun 5500 6 28 5425 6 10207
5060 6 4s8% 5195 6 =3 880 6 10278
5065 6 466 52( 6 5305 6 836 5435 6 1036%
5070 6 474 5205 6 [ I 5440 6 10423
5075 6 482 5210 6 5315 6 852 5145 6 10503
5080 6 48 215 6 520 6 8593 8450 6 1057
5085 6 497 5220 6 B G5 oo osers  siss o 1005
5090 6 505 5225 6 5330 6 8743 5460 6 1078
5095 6 613 5230 6 WEm s 6 ss2f G 6 1081
5100 6 520 5285 6 5340 6 8905 5470 6 1088
5240 6 Wmem SN6 0 wSE s 6 o
s105 6 ses, 5245 6 5550 6 9055  &4s0 6 1108
5110 6 553 6260 6 5355 6 9133  Eass 6 1111
S5 6 s4sk Wl sse0 o 200 sise ¢ 1118
5120 6 551 e ¢ 5495 6 1126
5125 6 559% 981 8500 6 1188
Hiooooges 3
00 6 674 [
=
Ut nearest chack point shown 1n heavy type. T i

185 1-36



OPERATION
Table IL Frequency 5500 to 5750 kilocycles

.
9 g
B )
£ . Eoa s
5500 6 5600 6 1285
o i pry
e e & e
e i & nun
5520 6 5650 6 18617
5525 6 5655 6 1369%
o fer & e
e 2 he @ ound
e e b
e e
5550 6 5680 6 14063
I e
e 8 LR
B e o§
i T
LR
e -
e 8 HA
B fne &
5595 6 5720 6 1467%
6 5726 6 14752
o ¢
e . ool
i e &
5620 6 5745 6 15063
5625 6 5750 6 1513
5630 6 5800 6 1590

Uso nearest chock polnt shown in heavy type.

OPERATION
‘Table IL. Frequency 5750 to 6000 kilocycles

o .
O .
5750 6 5800 6 159073
5755 6 6880 6 1715%
5760 6 5885 6 17238
5110 6 5895 6 17393
5775 6 5900 6 1747Z
800 6 5920 6 1779
5820 ¢ 5940 6 1811k
6845 6 5965 6 18523
5850 6 5970 6 18603
6 1910

Use nearest check point shown in heavy type.

1.88.



OPERATION
‘Table IL. Frequency 6250 to 6500 kilocycles

OPERATION
Table I1. Frequency 6000 to 6250 kilocycles

v N N v
H ] £ §
£ a £ a4 s £ a £ A om
6000 : 6000 7 100 6250 ke 6300 7 470
w05 1 o301 260y 665 1 6% 1 10
Goto 1 Sios 1 etk 660 1 s 1 st
Goic 1 Sio 1 aax Gos 1 G%0 1 ows_
G20 1 Gus 1 21e% G 1 608 7 o83
w25 1 G101 2ssd G 1 Gion 1 ooy
6030 - 4 6280 ke 6405 7 6015
o3 1 sis 1 201 685 1 a0 1 oorg
Gt 1 Sieo 1 ser Go 1 G5 1 ola3
oot 1 Gies 1 08 G051 G20 1 o0f
6050 7 6170 7 309 7 6425 T 626,
oss 1 Gis 1 i 605 1 ]
tooo 1 Gio 1w Gl 1 W3 1 6o
o6 1 Giss 1 as_ T G0 1 i
wom 1 G901 184d G 1 Giis 1 60
i 1 G108 1 ddoy w2 7 -
0w 1 Ges 7 ek o 1
Gose 1 G205 1 gs2} o8 1 s 1
Goso 1 G0 1 osed G 1 Gioo 1
6095 7 6215 7 965% 645 1 siss 1
sloo 1 G120 1 oris 50 1 oo 1
Sios 1 Sie 1 omd s 1 oirs 1
G0 1 G0 1 a8 a6 1 oz 1
G 1 Gas 1 as a6 1 otss 1
G20 1 G0 1 ae8 an 1 Gt 1
G 1 G5 1 4o s 1 oo 1

oo 1 408 i oo 7

6300 7 470 7

Use nearest chock point

wown in heavy type. Use nearest check polnt shown In heavy type.

139 140




OPERATION OPERATION

Table IL Frequency 6500 to 6750 kilocycles Table I Frequency 6750 to 7000 kilocycles
: : H :

£ 4 E a0 £ a E A 0»
6500 7 6600 7 843 6750 7 6880 7
o051 Gsio 1 otes 1 oase 1
] oois 1 oteo 1 oo 1
Ghis 1 ts 7 Gras 1 Gaos 1
6520 ] 6665 T 6770 7 6900 7
b G001 ors 1 05 1
G0 1 o051 oo 1 Gt 1
G5 1 ot 1 oras 1 Gois 1
Geo 1 s 7 oo 1 ]
Gis 1 oo 1 otas 1 G0 1
G50 1 oss 1 Goo 1 s 1
o 7 G 1 o051 G0 1
oo 1 G051 ot 1 i 1
Gaos 1 Gtao 1 o151 Gois 1
ot 1 oros 1 o0 1 G50 1
o 1 oo 1 o 1 oo 1
oo 1 ot 1 o0 1 G601
oess 1 om0 1 o5 1 G051
I e 1 i Goro 1
oo 1 G0 1 oais 1 Gors 1
6600 7 6735 7 6850 T 6980 7
s 1 st o 7 o35 1 Goss 1
G101 s os 1 oo 1 Goso 1
6615 q 862 6750 K 6865 7 6995 T
6o 1 68 o1 1 7000 1
G 1 e oars 1

6630 T 880 6! ¢

a5 1 s

NI — s searetchack ot ahow I bavy iy

142



OPERATION OPERATION

Table IL. Frequency 7000 to 7250 kilocycles ‘Table IL Frequency 7250 to 7500 kilocycles
5 5 > "
] H H H
H z H H
& A B £ A B £ a s E 4
600 7 7185 7 1498 7200 8 060 1985 8
7000 1 140 7 1504 0 8 11 10 g
7005 1 7145 T 1510 1265 8 116 71395 8
700 7 s 1 15163 1260 8 121 100 8
w15 7 s 1 182y 7265 8 126 1405 &
w020 7 7160 7 15298 210 8 131 10 8
025 1 q65 1 1695 7215 8 137 s 8
080 1 770 7 18413 7280 8 1z e s
7085 1 7 1 16473 7285 8 Ty Tazs g
040 7 T80 7 16534 7290 8 1523 qaz0
045 7 nss 7 18602 7295 8 167% 1435 8
7080 7 7190 7 1566 100 8 162z Tae0 s
T 1 1872 05 8 losd i s
085 1 7200 7 1578 310 8 18F  ras0
1060 7 15 8 1787 rass g
7085 1 7200 8 060 7320 8 183°  1ag0 8
w010 1 7205 8 085 _ 725 8 188 465§
w015 1 7210 8 0703 7880 8 193 8
7080 1 1215 8 076y 1935 8 198 Tat5 8
s 1 Te 5 osik Too 3 B dew s
7000 7 7225 8 0865 45 8 208 s 8
005 1 7230 5 091F 7850 8 213 7400 8
1100 7 7205 8 0963 2008 5
705 7 7240 8 1012 7855 8 2183 7500 8
nw 1 7245 8 108 7360 8 2233
s 1 1260 8 111 1865 8 228%
20 1 70 8 2%
25 1 7375 8 2383
130 7 7880 8 2433
7200 7 500 8 3662
Use nearest chock point shown fn heavy type, Use nearest check polat shown In heavy type.

o



ERATION
OPERATION OPERATI

‘Table IL Frequeney 7750 to 8000 kilocycles
‘Table I Frequency 7500 to 7750 kilocycles Froquancy 7750ty ey
5 2
H £ ] H
5 g £
| E s £ 4 £ 4
= 7150 8 7800 8
7500 8 7500 8 366 55 8 880 8
7505 8 7635 8 760 8 7885 8
10 8 600 8 765 8 8% 8
15 8 645 8 7m0 8 7895 8
7520 8 650 8 5 8 7900 8
7525 8 780 8 905§
1550 8 7655 8 185 8 10 8
7585 8 660 8 7% 8 15 8
1540 8 665 8 95 8 120 8
545 8 7670 8 800 8 7925 8
750 8 675 8 7805 8 7950 8
7555 8 680 8 7810 8 985 8
7360 8 685 8 815 8 140 8
7365 8 690 8 7820 8 7945 8
570 8 7695 8 825 8 950 8
15 8 00 8 830 8
580 8 705 8 7835 8 1955 8
7585 8 710 8 7840 8 960 8
7590 8 s 8 7845 8 1965 8
7595 8 m20 8 7850 8 970 8
7600 8 725 8 7855 8 975 8
605 8 750 8 7860 8 1980 8
7610 8 35 8 865 8 985 8
615 8 740 8 870 8 799 8
620 8 45 8 815 8 905 8
625 8 80 8 8000 8
650 8 7800 8 10 8

Use nearest check point shown in heavy type.
Use nearest check point shawn in heavy type.

e



OPERATION =3
Table IL. Frequency 8000 to 8500 kilocycles  guy
7 7 =3
£ am -
s00 8 st s 5 e el
8010 8 890 8210 8 115
8020 8 900 s280 8 1163 (e
5030 8 910 8290 8 173
8040 8 920 8300 8 1183
S0 8 s a0 s o SR
8000 8 940 8320 8 1204
5070 5 951 s330 8 1214
8080 8 961 8340 8 1224
8090 8 9mi®  ss50 8 12048 (e
8100 8 981% 8360 8 1244§
8110 8 991; 8870 8 1254
si20 8 w01 ses0 s 12645 O
8130 8 10125 8390 8 1274%
8140 8 10225 84 8 1285° (g
8150 8 10825 8410 8 1295%
8160 8 1042 8420 8 1305
St & g0 s o 1o SR
5180 8 1062 8440 8 1325
8190 8 1073 8150 8 1335
8200 8 1088 8460 8 1345
5200 8 1093 8470 8 1388
8220 8 1108 8180 8 1365
8280 8 1118 8190 8 1376
8240 8 1123 8500 8 1386
8250 8 1138
Use nearest check point shown n heavy type.

OPERATION
Table IL Frequency 8500 to 9000 kilocycles

g H
£
[ A & A
8400 8 8700 8
oo 3 e §
a3 o od
e 3 e 8
W 3 o 3
a3 o 3
o3 W 3
a3
P wo 3
we 3 a2
e 3 a3
e 3
o 3 I
e 3 W $
e 3 I
3 o 3
o 3 w3
a3 I
i 3 o 3
W 3 2 3
i w3
e 3 e 3
8700 8 8960 8
i o 3
Hi w3
i i
8740 8 8
ol

Use nearest check point shown In heavy yDe.

148




OPERATION
Table IL. Freguency 9000 to 9500 kilocys

£ £
£ A B £ a0m
9000 9 100 9230 o 288
9010 9 103 9240 9 206
9020 9 115 9250 9 304
9030 9 124 o260 9 81
9040 9 152 %er0 9 522
9050 9 140 9280 9 830
9060 9 143 920 9 838
2010 9 15 9300 9 w46
9080 9 1653 9310 9 854
9090 9 174y 9320 9° 362
9100 9 1s2E a0 9 s70
9110 9 1905 930 9 978l
9120 9 1953 930 9 8Ty
930 9 2065 9360 9 3962
9140 9 2145 9370 9 4045
9150 9 2223 oss0 9 4123
9160 9 230 9390 9 4205
s1t0 9 23 9400 9 428
9180 9 248 9410 9 436S
9190 9 256 9420 9 444
9200 9 264 o430 9 sz
9200 9 212 8440 9 sl
9220 9 280 2450 9 470
9460 9 418
9410 9 46
9450 9 494
990 9 502
9500 9 510

Use naarast chock point shown In heavy trpe.

OPERATION
Table II.
Frequency 9500 to 10000 kilocycles

Frequency

&

vovesoroodovoeeeeon B

vooooosoe

Use nearest check polnt shown in heavy type,




Cosoooooooooooe vooocccoeoLoe® &

OPERATION
Table I1.
Frequency 10000 to 10500 kilocycles

trpe.

OPERATION
Table IL.
Frequency 10500 to 11000 kilocycles

5
[
10760 1543

Use nearest check point shown in heavy type.



OPERATION OPERATION
Table II. Table I1.
Frequency 11000 to 11500 kilocycles

5 > v »
E A m E 4 £ A B £
11030 10 216 11250 10 11500 0. 11700
1080 10 228 11260 10 1510 10 11760
1050 10 280 11270 10 11520 10 11770
11080 10 237 11280 10 L1ER0: 10, 11780
11070 16 243 11200 10 11840, 10 11790
11080 10 249 11300 10 31650, 110 11800
11090 10 256 11310 10 11560 10 11810
1100 10 2645 11320 10 11570 10 11820
1m0 10 210% 130 10 11880 10 11830
120 10 217§ 130 10 11890 10 1840
1130 10 284 11380 10 11600 10 11850
11140 10 2915 11360 10 11610 10
1160 10 2073 11370 10 11620 10 11860
11160 10 3055 11380 10 ieae. ‘10 11870
1170 10 a1z 11390 10 11640 10 11880
11180 10 3175 11400 10 11680 10 11890
1190 10 524 11410 10 11660 10 1900
11200 10 381 11420 10 L1etd; “18 11910
11210 10 338 11430 10 ::::g :‘; 11920
11220 10 345 11440 10 11830
1230 10 852 11450 10 70 10 11940
1240 10 359 11460 10 11710 10 11950
1250 10 366 11470 10 11720 10 11960
11780 10 11970
11480 10 11740 10 11980
11490 10 11750 10 11990
11500 10 2
170 10

Use nearest chock point shown In heavy type,

Frequency 11500 to 12000 kilocycles

Use nearest chock polat shown In heavy type.

i




OPERATION OPERATION
Table II.

=3
Table IL.
Frequeney 12000 to 12500 kilocycles Frequency 12500 to 13000 kilocycles

» P 7

H H

£ A 0B £ A B £ a4 B A B
12000 11 100 1 1003 12800 11 u
12000 11 106 1 2607 12510 11 1
12000 11 112 126tk 12620 11 2770 11
12080 11 119 1n 218 12680 11 11
12040 11 125 1 2198 12540 11 1
12000 11 181 1 2853 12550 11 1
12060 11 138 < 12560 11 1
12000 11 144 12310 11 201 1570 11 452 12820 11
12080 11 1503 12820 11 297 12680 11 12830 11
12080 11 156% 12330 11 303 12690 11 12840 11
1200 11 1628 12340 11 309 12600 11 12850 11

12110 11 168% 12360 11 315 12610 11 12860 11

12120 11 1743 12860 11 322 12620 11 482 12870 11

12130 11 180% 12370 11 828 12630 11 Eo1s0 o1

12140 11 1875 12380 11 3343 12640 11 12890 11

12150 11 1985 12380 11 540y 12650 11 12900 11

12160 11 199 12400 11 846 12660 11

12170 11 205 12410 11 352 % 12670 11 12910 11 663
12180 11 211 12420 11 3593 12680 11 12020 11 669

12690 11
12700 11
12710 11
12120 11

12740 11
12750 11

Use nearest chock polnt shown in heavy type. Use nearest check polat shown in heavy type.




OPERATION
Table 11
Frequency 13000 to 13500 kilocycles

. .
i i

18000 11 13200 11 843
13100 11 1870 11 947§
18130 11 13400 11 966 %
132( 1 13470 11 1009

Use nearest check point shown in heavy typ

OPERATION
Table IL.
Frequency 13500 to 14000 kilocycles

H z

£ a £ 4
13500 11 1160 11 1186
1510 11 18770 11 1103
13520 11 18750 11 1199
13530 11 18790 11 1205
13540 11 13800 11 1211
13850 11 1810 11 1217
18560 11 19820 11 1223
18570 11 18830 11 1229
13580 11 19880 11 12853
19590 11 18850 11 12415
18600 1 15860 11 1247 §
1610 11 19570 11 1269
19620 11 18880 11 1259%
13630 11 13890 11 i266%
13660 11 18900 11 12723
13650 11 19910 11 12783
13660 11 18920 11 1280
13670 11 18960 11 1200
13680 11 18940 11 1206
18690 11 18950 11 1302
1700 11 18960 11 1308
1370 11 18970 11 1814
1120 11 18980 11 1321
18730 11 18990 11 1321
13740 11 14000 11 133
13750 11

1 n

Use nearest check polnt shown in heavy type.




OPERATION
‘Table 1L

Frequency 14000 to 14500 kilocyeles

& v
H g
E 4 om &
13800 11
1000 11
100 11
1020 11
11080 11
i 11
1050 11
14060 11
1or0 11
li0s0 11
11090 11
1400 11
i 1
120 11
%0 11
0 1
1180 11
1160 11
1m0 1
180 1
1190 11
liz00 11
1210 11
1220 11
1230 11
Lz 1
1250 11
144( 11

Use nearest check polnt shown In

heavy

OPERATION
Table II.
Frequency 14500 to 15000 kilocycles

z g
Z H
& A B 5 A B
4400 12 1110 12
14500 12 14720 12
14510 12 14780 12
14520 12 14740 12
14530 12 14760 12
14540 12 14760 12
14550 12 1170 12
14560 12 14780 12
14570 12 14790 12
14580 12 14800 12
14590 12 14810 12
14600 12 14820 12
14610 12 14830 12
14620 12 14840 12
14630 12 14850 12
14640 12 14860 12
14650 12 14870 12
14660 12 14880 12
14670 12 14890 12
14680 12 14900 12
14690 12 14910 12
14700 12 14920 12
14980 12
14940 12
14950 12
14960 12
14970 12
14980 12
14990 12

Use nearest check polnt shown in heavy type,




OPERATION
Table IL.
Frequency 15500 to 16000 kilocycles

OPERATION
Table I1.
Frequency 15000 to 15500 kilocycles

-3 ]
% o f
E g LI £ A

4 2 15500 12 15600 12
15000 12 15 15510 15770 12
15010 12 15260 15620 12 15780 12
15020 12 15270 15530 12 15790 12
15030 12 15280 15540 12 15800 12
15040 12 15290 15550 12 15810 12
15050 12 15300 15560 12 15820 12
Tooso 13 h i om0 12
100 13 1as10 logo 13 ko 12
im0 12 15320 limo 13 e 12
Tooeo 13 15390 2 ioseo 12
100 13 15340 leeto 1z oo 12
i 13 15350 lieto 12 Toeo 12
150 13 16360 lieso 12 Toeo 12
it e lseeo 1z Tova 12
s 1 1538 laes0 1z
i 15390 teeso 12 —
it e lieto 12 T 12
B 13 ] ioes 1z oo 12
10 13 ] leo 1z Toodo 12
15190 12 15430 15700 12 16950 12
15200 12 15440 15710 12 16960 12
15210 12 15450 15720 12 16970 12
15220 12 15460 15780 12 15980 12
15230 12 15470 15740 12 16990 12
15240 12 15450 15750 12 16000 12
16250 12 15490 15760 12 16200 12

15500
15600
S S A

y o



OPERATION OPERATION
Table IL. Table 1

Frequency 16000 to 16500 kilocycles Frequency 16500 to 17000 kilocycles
N s N ¥

£ £ g £

= A B = A B A B & A B
toon 12 00 12 1 o0 12
16010 12 16200 12 981 16510 12 1138 16770 12
16020 12 16260 12 1012 16520 12 1143 16780 12
16030 12 16270 12 1017 16630 12 1148 16790 12
16040 12 16280 12 1022 16540 12 1153 12
16050 12 16200 12 1027 16560 12 1158 16810 12
16060 12 16300 12 1032 16560 12 1163 16820 12
16070 12 16310 12 1037 16570 12 1168 16830 12
16080 12 16820 12 1042 16580 12 173 16840 12
16090 12 16830 12 1047 16690 12 11795 16850 12
16100 12 16340 12 10625 16600 12 1184% 16860 12

| 16110 12 16350 12 1067 16610 12 1189% 16870 12
16120 12 16360 12 1062 2 16620 12 11942 16880 12
16180 12 16310. 18 10675 16630 12 11992 16890 12
16140 12 16380 12 10733 16640 12 12043 16900 12
16150 12 14300 12 14783 16650 12 12095 16910 12
16160 12 16400 12 1083, 16660 12 12143 16920 12
16170 12 16410 12 1088< 16670 12 1219S 16930 12
16180 12 16420 12 1093 16680 12 1224 16940 12
16190 12 16430 2 1098 16690 12 1229 16950 12
62¢ 12 16440 12 1103 16700 12 1234 16960 12
16210 12 16450 12 1108 16710 12 1239 16970 12
16220 12 16460 12 113 16720 12 1244 16980 12
16280 12 16470 12 1118 16730 12 1249 16990 12
16240 12 16480 12 1123 16740 12 1254 17000 12
16250 12 16490 12 1128 16750 12 1259
S0 12 1is H -

Use nearest chock polnt shown In heavy type. Use nearest chact polnt shown In heavy yps

e



OPERATION OPERATION

‘Table IL Table 11.

Frequency 17000 to 17550 kilocycles Frequeney 17550 to 18100 kilocycles
£ H H H
I Fas Eoas
16800 12 1285 17300 12 1538 17400 12 1590 11810 12
17000 12 1886 17310 12 1544 17550 12 1668 17820 12
17010 12 18912 171320 12 1549 11560 12 1678 17830 1z
17020 12 1896y 17330 12 1554 17570 12 1678 17840 12
1030 15 14015 17340 15 leee 17580 12 1ess3  izeso 12
17060 12 14065 17350 12 1364 1759 12 1688% 17860 12
17050 12 115 17360 12 1569 17600 12 16942 17870 12
17060 1z 14163 1130 12 1574 17610 12 1699% 17880 12
17070 1z 21 17380 12 15793 17620 12 17045 17890 12
17080 12 1zel 17390 12 1584y 17680 12 17093 17900 12
17090 12 1481 174 12 15902 17640 12 17153 17910 12
17100 12 1436 17410 12 15952 17680 12 17203 17920 1

17420 12 16003 17660 12 1725 17930 12
1711012 141 trage 12 1g0gE 1670 12 1131 17940 12
17120 12 1446 17440 12 16107 17680 12 1736 17950 12
17180 12 182 irapo 13 16153 17690 1z 174z 17960 12
17140 12 1457 17460 12 16217 17700 12 1747 17970 12
17180 12 1462 17am0 12 1626 17980 12
11160 12 16T 1raso 12 1eap w0 12 a2 17990 1z
1m0 1z 17490 12 1636 11720 12 17575 18000 12
17380 12 17500 12 1e4; 1130 12 1768 1sow0 12
ihoo 1z 17510 15 1ely 1740 12 17685 18020 12
17200 12 17520 12 1653 17750 12 17735 18030 12
17210 12 17630 12 1ess 17760 12 17795 18040 12
1220 12 17640 12 1663 17770 12 1784%F  1s0s0 12
17280 12 1850 12 less 17780 12 17895 18060 12
17240 12 17790 12 17962 18070 12
17260 12 1513 17800 12 1800S 18080 12
17260 12 1518 18000 12 1910 18090 12
17270 12 1528 00 a2

00 12 1!
Use nearest chock polat shown in heaxy type. Use nearest chack polat shown In heavy &




OPERATION » OPERATION

Table 11 Antenna Tuning Table 1. Antenna Tuning
20 Ft. Antenna 22.5 Ft. Antenna 25 Ft. Antenna 27.5 Ft. Antenna
Type Airplane: Type Airplane: Type Airplane: Type Airplane:

XC ¢ D B KC ¢ D E KC
3000 1-2 7 2800 1-2 70 2700
8500 2-3 115 000 1-2 7 3000
4000 34 180 8500 2-3 120 3500
5000 4-5 10 150 4000 3-4 180 4000
6000 5-6 45 170 5000 4-5 90 150 5000
8000 67 30 185 6000 56 60 160 6000
10000 7 75 190 5000 67 40 185 8000
11000 7 %0 200 10000 7 80 200 9800
11300 7 100 200
9500 11 60 200 9000
10500 11 67 200 10000 11 65 200 9500
11000 11 75 200 10500 11 77 200 9500
11500 11 86 200 11000 11 94 200 10000
12000 11 100 200 11000 11 64 66 11000
12000 11 75 30 12000 11 65 150 12000
13000 11 75 140 13000 11 68 165 14000
14000 11 80 164 14000 11 75 180 15000
15000 11 85 170 15000 11 80 180
11000
11500 12 60 10 11500 12 38 145 12000
12000 12 55 60 12000 12 40 170 14000
13000 12 55 155 13000 12 45 190 15000
14000 12 60 180 14000 12 65 200 16000 11 95 200
16000 12 75 190 16000 12 75 200
18000 12 85 200 15000 18 0 155 16000 13 0 180
16000 13 40 16000 13 0 180 17000 13 45 190
16000 13 60 180 17000 13 60 17000 13 85 190 18000 13 60 195

18000 13 55 195

DO NOT USE ANTENNA CAPACITOR DO KOT USE ANTENNA CAPACITOR



OPERATION
Table III. Antenna Tuning
27.5 Ft. Antenna 30 Ft. Antenna
Type Airplane: Type Airplan

iz

DO NOT USE ANTENNA CAPACITOR

OPERATION
Table Il Antenna Tuning
32.5 Ft. Antenna 35 Ft. Antenna
Type Airplane: Type Airplane:

14600 10 88 200 9000

1
9000 11 22 168 12000
10000 11 85 188 14000
11000 11 47 200 15000 11 8
12000 11 60 200 16700 11 100 190
14000 11 78 200

16000 11 100 188 15000 13 0 166
16200 11 100 200 16000 13 66 152

13
16000 18 62 165 18000 13 100 164
16500 13 69 160

13

18000 18 75 180

DO NOT USE ANTENNA CAPACITOR



OPERATION OPERATION 7‘@

Table TII.  Antenna Tuning Table 11 Antenna Tuning B
35 Ft. Antenna 40 Ft. Antenna 45 Ft. Antenna 50 Ft. Antenna
Type Airplane: Type Airplane: Type Airplan Type Arplane:

2400 1-2 . 0 2100 12 ... 0
3000 34 ... 10 2500 3-4 19
8500 4-5 100 3000 4-5 85
4000 5-6 120 3500 5-6 95
5000 -6-7 145 4000 67 120
6000 7 160 5000 7 160
7000 7 180 5500 7 100 180
7600 7 100 200

5400 8 0

7500 8 7 0 6000 8 88 90
8000 8 5 40 7000 8 48 148
9000 8 85 62 8000 8 65 152
10000 8 100 100 9000 8 85 148

10400 8 100 126 10000 8 92 142

8700 11

0
1 8
10000 11 28
11000 11 52
12000 11 62
19000 11 77 200

86

100

0

66

11
15700 11

15000 18 166 14500 12 71 200 14000 13 45 62
16000 18 152 15000 12 76 200 15000 18 52 125
17000 18 Mz 16000 12 ‘84 200 16000 18 69 186

84 2
18000 18 100 164 17000 12 100 141
18000 12 100 146

DO NOT USE ANTENNA CAPACITOR DO NOT USE ANTENXNA CAPACITOR



OPERATION
Table Il Antenna Tuning

50 Ft. Antenna
Type Airplane

55 Ft. Antenna
Type Airplane:

OPERATION
Table IIL. Antenna Tuning

60 Ft. Antenna

2100 1-2 0
2500 3-4 19
8000 4-5 55
8500 5-6 95
4000 6-7 120
5000 7 160
5500 7 . 100
5400 8 32 0
6000 8 88 90
7000 8 48 148
8000 8 65 152
9000 8 85 143

18500 13 37 28

18000 13 68 184

18000 18 7
DO NOT TISR ANTENNA CAPACITOR

2000 1-2 0
2600 8-4 15
8000 4-5 a5
8500 5-6 100
4000 67 130
5000 7 100 168
5170 7 100 181
500 5 15 0
6000 & 85 126
7000 8 51 152
8000 8 64 160
9000 8 81 136
9700 8 100 106
9500 9 62 198
10000 9 68 195
11000 9 87 171
11500 9 100 165

15000 12 68 200

14800 13 0 165
15000 18 0 160
16000 13 45 169
17000 18 62 177

Type Airplase:
KC C B
2000 0
2500 15
3000 55

00 90
4000 125
4800 178
4150 0
5000 60
6000 165
7000 170
8000 164
9000 50
9700 120
8000 00
9000 200
10000 186
10880 128
10500 10 65 200
11000 10 78 181
11850 10 89 0
11290 11 T4 2
12000 11 76 190
11600 12 59 30
12000 12 60 141
18000 12 49 197
15000 12 71 200
17000 12 85 200
18000 12 94 200

2 9
DO NOT USE ANTENNA CAPACITOR



OPERATION OPERATION

Table IV. Antenna Tuning Table IV. Antenna Tuning
20 Ft. Antenna 22.5 Ft. Antenna 25 Ft. Antenna 27.5 Ft. Antenna
Type Airplane: Type Airplane: Type Airplane: Type Airplane:

o na capacitor  Use 75 mmea oapacttor Tee 75 mmia capacttor  Use 75 mmia capacttor

o X R I
Freq. C D E Freq. C Freq. C D E
o0 2160 12 om0 1z — o
S0 22 Simo 2 pr i )
it Somo 43 Pt
e 300 o B0 65 — 8
o 73 o0 &0 i o
don o7 w000 67 I
fonn 7 fonn 7 fo00 7 w2 138
T 7 7 Tooo 7o 18
oo 7 o 7 I
10500 7 100 174 10000 7 9500 7 8800 7 86 200
e
10000 10 75 200 9500 10 65 0 8800 10 68 0
W00 10 8 200t 10 st 200 o0 10 6 22 oo do 5 4
ot 10 80300 odso 10 100 00 How 10 6 16 1000 10 62 150
How 0w 200 deas> o '7a 0 G 10 T8Is o o 6 dur
o o 18 7o oo 10 5 1% a0 do 16 200
e oo o 105 e Moo 10 302 s 1o a4 300
Hitn 119 200 a0 10 8 1 Mo 1030 Bl 1o 8 300
Hiw 1% oo 10 s e ittt
B0 176 s es 10 100 200 | w0 1 01
Hooo 11 5 i i 1018 e 1 e a0
How 1818w 1 0w B 13 o dom 1 s 200
B 18 ko 1 b i Hooo 1 sam  diow i s 00
15000 13 30 200 17000 18 73 200 15600 11 100 200
s s 0t oo 1 f 00 lioeo 13 5 200
Lo 13 ot drm 1 s s woo 1010
W0 13 e 138 ifseo 13 106 200 Hoon 33 o s
How 13 84 1 Hooo 1 5o 200
1o 13 100 200 Hiooo 10 76 o0
oo 13 10 3
B T R SRS BRI TR R SRS




OPERATION OPERATION

Table IV. Antenna Tuning Table IV. Antenna Tuning
27.5Ft. Antenna 30 Ft. Antenna 325Ft Antenna 35 Ft. Antenna
Typo Airplane: Typo Alrplane: Typo Airplane: Type Airlane:
e 7z mnts copntos T R T Mg e
. Frea, ® %6
P €D 20012 — 0 20 1
200 1 2500 54 — 10 2000 23
2500 2- 3000 45 — 44 2000 45
2000 45 3500 56 — 10 5500 5.6
2500 5-0 4000 67 — S0 4000 61
4000 o 5000 7 — 124 w000 1
5000 6-7 600 7 55144 g0 7
6000 7 00 7 10am om0 1
000 7 M0 7 s w0 3 7
8000 7
el 1 T80 9 60 0 m200 9
e 8000 9 6 60 500 9
51 9000 9 6 12 000 9
| 8800 10 58 0 G0 1o 50 88 10000 9 74160 s0o0 o
000 10 50 40 go0 10 b2 138 1000 9 81179 10000 o
11000 10 63 191 10000 10 55 165 12000 9 90 179 11000 9
izo00 10 76 zo0  LL0W 10 66 200 12500 9 100 180 12000 9
13000 10 84 200 13000 10 85 200 11000 10 69 200 18000 -3
14000 10 02 200 13500 10 89 200 12000 10 78 200 10000 10 53 200
1440010100 200 00 10 93 200 13000 10 86 200 11000 10 65 200
14000 10 95 200 12000 10 74 200
18000 11 76 200 18500 11 81 200 14100 10 100 200 13000 10 82 200
14000 11 85 200 liono 11 85 200 14000 10 90 z00
15000 11 94 200 14500 11 89 200 13000 11 79 200 14600 10 100 200
15600 11 100 200 15000 11 93 200 14000 11 86 200
| 15000 11 94 200 14600 18 0 160
14400 13 0 161 14232 1: “D :gg 15300 11 100 200 15000 1, 118
15000 18 0 186 18 16000 18 70 156
1oo% 15 se 200 18800 13 41 200 18000 18 6200 lrong 13 0 10
17000 18 76 200 16000 13 58 200 000, 18 60 200 7799 13 100 146
13000 13 90 200 17000 18 76 200 17000 13 86 164
15000 13 91 200 18000 13 100 185
538 Tuass paTs oxLY 13 o O Mok cHARELS TR THen pATA oLy 13 one on oms cuANNELS

TR VI IS RRTWEER o AKD s K8 OTAERWISE BR
I oantwRR e AXD 360 KeS, OTiE Fhckin.




OPERATION OPERATION

Table IV. Antenna Tuning % ;‘:" Iv: ‘“‘""':0";'“":‘“
. Ante 't tenna
35 Ft. Antenna 40 Ft. Antenna b eG54 e
Tyvo Airlane: Typo Airlane:
Type Airplane: Type Airplane: Al e
o T 7.‘ f4_capacitor
R T — T 28 s osvacttor U8 B
Wy o
Freo © DB )
=, —
| o
04
5 a9
51 17
5 1
5
066 T 5% 56 12200 9 100 173
1000 10 53 200 12000 10 76 300
11000 10 65 200 13000 10 85 200 12000 11 70 200
1200 10 74200 14000 10 100 180 18000 11 80 200
18000 10 82 200 14190 10 100 192 oo 11 91 158
14000 10 90 200 14400 11 100 110
14600 10 100 200 14000 12 71 200
1600 12 75 200 1000 12 78 200
14500 13 0 160 15000 12 80 200 15000 12 82 76
16000 18 0178 16000 12 88 160 16000 13 85 143
1000 13 0 16 oo 12w 1o 17000 12 89 114
17000 138 130 18000 12 100 157 18000 12 92 200
» ¥ i ovy -
%.1“4’.,.‘.%};’2 otk ome on wors cnarngzs EEOHIER T XD 5" ES" SRR
B, " SRR SR Bl el




SECTION II
INSTALLATION
1. GENERAL.

Figure 3 shows a complete AN/ART-13
installation. This drawing shows all acces-
series, including low frequency oscillator, low
frequency loading coil, shunt antenna capac-
itors, pilot’s control box, ete.

b. In some installations certain of these
essories can be omitted. If low frequency
operation is not required, the low frequency
loading cofl and its connecting leads can be
itted.

c. The shunt antenna capacitors

omitted St the fixed antenna is large enough
to work at the lowest desired Sperating fre.
quency in the 2000-18,100 ke. range

Capacity of antenna

Lowest desired at this Troency
operating frequency:  must be at least
2000 ke. 175 mmfd.
2200 ke. 125 mmfd.
2400 ke. 100 mmfd.
2700 ke. 75 mmfd.

d. If the transmitter is to be o
only from the transmitter pancl, the pi pllots
control box and interconnecting cable
omitted.

Figure 2 shows an AN/ART-13 instal-
lation with all low frequency squipment
omitted. This installation is suitable

on in the range 2000-18,100 Kes, (with
Sttable fixed anteng

2.1

INSTALLATION

F10.2 MODEL AN/ART3 HIGH FREQUENOY INSTALLATION




INSTALLATION

SECTION III

MAINTENANCE
1. TUBE COMPLEMENT

:ﬂ'rhe transmitter uses the following

Tube Use Tube Use

837 HLF. Oscillator 1625 L.F.
Oscillator

1625 1st Multiplier 1287 Speech
Amplifier

1625 20d Multipier  6V6GT Speech
£12 Power Amplifir_6VSGT Ampl:ﬁer
Modulator  12SL7GT SC.
And Detecior
SU1 Modulator  12SL7GT Calibration
cillator
128A7 Calibration
Mixer
2. TUBE REPLACEMENT.

101, V102, V103, V105 and
sockets during flights. Refer to Figure 4 for
louuon of tubes.

To gain sceess to the tubes, remos the
mnsmm :
cabinet cover mnkes e tuben exeept the

low-frequency oscillator tube, V401, accessi-
ble. The high frequency  seciliator tube,

tabe
D an¢

be reached from the top of the tBal

21
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MAINTENANCE

To release the clamps on tubes V105 and
VWG insert a screwdriver through a ventilat-

ole in the rear cover plate. To gain
access to the low-frequency oscillator tube,
V401, it is necessary to remove the oscillator
unit cover plate. Tube V401 is not clamped
md may be easlly rtmnved hv slmplv plllllnz

ard u
Vaua, V303, V2201 Vizz and sz an ot
provided with clamps an

rom the Sockets when the (ransmitter eab-
inet cover has been removed.
3. VACUUM CONTACT REPLACEMENT

AND ADJUSTMENT.
1 the vacuum contact, S116, requires

replacement the following procedure is r

ommended (Refer to Figure 5).

Fie.s

(1) Loosen the set screws that hold the con-
necting wires o the fixed contact ter-
minals, Ttem 3, and remove the wire
connectors.

33



MAINTENANCE

(2) Loosen the stud, Ttem 6, until the clamp
‘vacuum contact
oose enungh o allow the re-

moval of the vacuum tu

(3) Insert the new vacuum contact assembly,
ith the rubber gasket, in the clamp and
Uighten the stud, Ttem 6.

(4) With relay K102 in the normally unop-
erated_position, loosen the tube yoke
mounting studs, Item 1, and move the

‘assembly, using the ad-

il the movable

the vacuum tube is rest-

ing firmly against the fixed contact that
is normally connected (o the RECEIVER
termin

(5) When the above adjustment has beer
completed, tighten ihe yoke mounting
studs and operate relay K102.

6) wm. the relay aperated, check the posi-
movable contact within the

. The movable contact

should rest firmly against the fixed con-
s normally connected to the

OND. {terminal. The movable arm
Should rest fiemly againt the fixed con-

ct but should not

pressure to
relay is opemted‘ some readjustment of
Ttem 2 will be n

8 DInAMoTOR proed

There are «hm sels of brushes in the
dynamotor. The 28 volt and the 750 volt
commutator are located on the end of the
dynamotor nearest the connector plugs. The
400 volt commutator is located on the oppo-

-

mHHHHH-H-H-H-I-

B
MAINTENANCE

site end of the dynamotor. To gain access
to the brushes, remove dynamotor end bells.

motor.
commu

Blow or brush the dust from the
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