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Current
Cont.-duty current’ Feet Carrying

Wire current” wires or per Ohms Capacity Neares
Size Diam. Circular  Tyrns per Linear inch (25.4 mm) single wire cables in  Pound per at Diam. British
A W.G. in Mil in conduits  (0.45 kg) 1000 ft. 700C.M. in S.W.G.
(B&S) Mils' Area Enamel S.C.E. p.c.c. open air or bundies Bare 25" C per Amp. mm. No.

1 2893 83690 - - - - - 3.947 L1264 1196 7.348 1

2 2576 66370 - - - - - 4977 1593 94.8 6.544 3
3 2294 52640 - - - - - 6.276 2009 75.2 5.827 4
4 204.3 41740 - - - - - 7914 2533 59.6 5.189 5
5 181.9 33100 - - - - - 9.980 3195 473 4.621 7
6 162.0 26250 - - - - - 12.58 4028 375 4115 8

7 1443 20820 - - - -_ -_ 15.87 5080 297 3.665 9

8 1285 16510 76 - 71 73 46 20.01 6405 236 3.264 10

9 1144 13090 86 - 78 - - 25.23 8077 187 2.906 1
10 149 10380 96 9.1 89 55 33 31.82 1.018 148 2588 12
1 80.7 8234 107 - 9.8 — - 40.12 1.284 1.8 2.305 13
12 80.8 6530 120 13 108 41 23 50.59 1.619 9.33 2.053 14
123 720 5178 13.5 - 128 - - 63.80 2.042 7.40 1.828 15
14 641 4107 15.0 140 138 32 17 80.44 2.575 5.87 1.628 16
15 571 3257 16.8 - 14.7 - - 101.4 3.247 4.65 1.450 17
16 50.8 2583 18.9 17.3 16.4 22 13 1279 4.094 369 1.291 18
17 453 2048 21.2 - 18.1 - - 161.3 5.163 293 1.150 18
18 40.3 1624 23.6 2.2 19.8 16 10 2034 6.510 232 1.024 19
19 359 1288 26.4 - 21.8 - - 256.5 8.210 1.84 912 20
20 320 1022 20.4 258 238 n 75 323.4 10.35 1.46 812 21
il 285 810 331 - 26.0 - - 407.8 13.05 1.16 723 22
2 25.3 642 aro 33 30.0 - 5 514.2 16.46 918 644 23
23 226 510 413 - 376 - —_ 648.4 20.76 728 573 24
24 201 404 46.3 e 35.6 - - 817.7 267 577 511 25
25 17.9 320 51.7 - 38.6 - - 1031 33.00 .458 455 26
2% 159 254 58.0 46.1 418 - -_ 1300 41.62 363 405 27
27 14.2 202 64.9 - 45.0 - —_ 1639 52.48 .288 361 29
8 126 160 727 54.6 48.5 - - 2067 66.17 .228 31 30
2 1.3 127 816 - 51.8 - - 2607 B83.44 181 286 3
k] 10.0 101 T 905 684.1 55.5 - - 3287 105.2 144 255 33
kil 89 80 10 - 58.2 - - 4145 1327 114 227 34
2 8.0 63 13 741 616 - - 5227 167.3 090 202 3%
k<] 71 50 127 —_ 66.3 - —_ 6591 211.0 072 180 kI
3 6.3 40 143 86.2 70.0 - - 8310 266.0 057 160 38
35 56 32 158 - 73.5 - - 10480 a3 .045 143 38-39
ki 50 25 175 103.1 770 - - 13210 423 038 127  39-40
kg 45 20 198 - 80.3 - -_ 16660 533 .028 13 41
38 40 16 224 116.3 83.6 - - 21010 673 022 101 42
k-] 3.5 12 24 - 86.6 - - 26500 848 .018 .0%0 43
40 31 10 282 131.6 89.7 - - 33410 1070 014 .080 44

'A mil Is 0.001 inch. A circular mil Is a square mil x /4. The clrcular mil (c.m.) area of a wire is the square of the mil diameter.
Figures given are only; varies wi

*Max. wire temp. of 212* F (100" C) and max. amblent temp. of 136' F (57* C).

700 circular mils per ampere is a satisfactory design figure for small transformers, but values from 500 to 1000 c.m. are commonly used.
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:Battery Specification <yladl ;e £ 5dl 1da Sldolge L Ld

Energy/Weight 160 Wh/Kg Oaedl /aBUa1) s ylasll 39 #15) BUall slang o
Energy/Size 270Wh/L (aaadl , d3Uall) dylasll anas ¢ deaadicat | d8Uall 0
Power/Weight 1800 W/Kg (05 ¢dl , 3,08d1)  da,Uaadl (59 £15) 8,480 o
Charge/discharge efficiency =~ 80-90%  aa,&all JI (il 3sis ©
Energy/Consumer-price  2.8-5Wh/US$  cllgiceall 481 J) 48Ul o
Self-discharge rate  5%-10% month S g 8l Jass o

Time durability — 1,<i 3624  (iuaall &3LA1) yaall o

Cycle durability ~ 5,941200  aladiudl &lyga0

Nominal Cell Voltage 3.7V JI3.6V LAl duiled Jaugis 0
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LITHIUM ION TECHNICAL DATA
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Ay llala g Lads Glylaadl ZUSL Jaadl

Protection Circuit Modules (PCM) da 3l dulasdl

Features ! '&J‘

Cell Capacity Range 1800mAh JJ 190 (o il dacu sa0 v
Nominal cell voltage 3.7V duladl duilgd Jaugio v

Rapid charge capabilities as yeudl (ol wilso) v

Light weight (y 4l 4dada v’

(5941 o Alals (1501 p i byl
1 gudis LA e (5 3383 Lg3)

Low profile clacull d8uaiv’

High energy density dlle 43l ddlisv

Battery pack assembly JolsIbs dxass do,yUasll v/

Cell / Battery protection circuits daladl g & jUaall dalasd yilguv’

Battery Chargers & charging <k>lidlg pedd!
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Lithium lon Cell Specification(IBT) (437 a gaialll LIS &liol g0
3.7v
190mAh to 1800mAht
Sl S abaMsagay s (el 93 el

Nominal Voltage dxil gl lacu gio
Nominal Capacity dacull lacu gis

| Constant Current (CC) culi L EETgV ]
Constant Voltage (CV) &L Luilgd Method
BlA Aac HLud jals Banlg S0 aady 1C L3 alic Charge (il
Max. Current
4.2vt Akl g8 alic
Sl ($ dads ugag fas el 93 csleall Max.Voltage
Aulad) G 5l yuds Bual g 60 (o 1C okl plie [
Max. Current Discharge
oV T,
sovt o 5L

Termination
0°C to +45°C

Charge (yadill Jariill 8yl y>
-20°C to +60°C ; 2. an Operating
Dlschargeeﬁ.dl Temperate
-20°C to +45°C pci] AL Storage ()l
3 months
-20°C to +25°C N ads & v oY
12 months
(8,881 dxuadl (pa /. A0) 3,98 ¥ v (po 4iSI Y éﬁ}lllﬁ:.ll
>300 cycles (80% rated capacity) Minimum¥ Life Expectancy
P 3l aantl BaY 5,90 00 >3ganll
500 cycles (see graph below) Typical

Nomtes calddadd)
1 Charge termination and discharge termination required.

OF J duyUasll dacad) Hlas jads A &l (a5l g 4.2V s Gl ok dalgd S CC/CVit
ouga.g.s.na.uyo.zy;gts)t.”as&,é:\.}&a:.f.zq:.su‘,ia.:m‘;)mo.mcwﬁubgm laags
cGly 99 puad Cllaia 13 g 20£5°C 3, yadl Calaya wie 2,75V J) duil o4l o
1 CCI/CV charge 4.2V, 1C until current drops below 0.0IC, rest for 1-2 hrs then CC
discharge 0.2C to 2.75V (temperature 20+5°C), may require up to 5 cycles.

b OF JI AUaall dncall 5l 508 s cals Gl HLiig 4.2V 3l Al (o Akl gl o ¥
350 yeind) il 2.75V Al 1C yulls casld s s 45 al 2Ll 35180 yediall 0.01C Gy J5T J) HLusll
. (20£5°C3 4 yaudl & yu) 3, gall alasi g

¥ CC/CV charge 4.2V, 1C until current drops below 0.01C, rest for 10 min. then CC
discharge 1C to 2.75V, rest for 10 min and repeat cycle (temperature 20+5°C).
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Typical charge graph o gasll ol asie
CC/CV Charge at 4.2V, +25°C (Cell Capacity: 1800mAh)
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b

gl LA aane
CC/CV Charge at 4.2V,1C, +25°C. CC Discharge to 2.75V, +25°C.
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CC/CV Charge at 4.2V,1C, +25°C. CC Discharge at 0.2C to 2.75V.
Voltage ¥

] m an L L] 1%a 130
Discharge Capacity %

QA.;\}&L" Gilyeall g
CC/CV Charge at 4.2V,1C, +25°C. CC Discharge at 1C to 2.75V, +25°C.
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Digital Terrestrial Television (DTT)

Based on report by Bill Higgins
Elector Electronics 12/98
IS Xt " 04
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p1 Sale 1S3 pol Jladig Lygt
29l alias . UL IS g S
@l a3 a8 Jlak) 138 § g1,
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(Digitz;l Video Broadcasting
aig 1993 ale g g ikl 3lhsi w3 g
200 & Las dale 28 53l
21995 als 3 fals 25 (o sledo]
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t = Duration of sampling "*-"-’-*J\ v\f\ N
T = Period of analogue signal Al UL-“}'\ oyt
A =

Amplitude of analogue signal 4.5\ 5,2Y tL..I\
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How does digital television work?
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CHAPTER 12

The Superregenerative Receiver

The simplest type of v.h.f. receiver is the
superregenerator, for many years the most
popular receiver for v.h.f. work. Tt affords fair
tivity with few tubes and elementary cir-
cuits, and though it has largely been replaced
by the more effective superheterodyne for
home-station v still has many v.h.f. appli-
cations. Its disadvantages are lack of selee-
tivity, poor signal-to-noise ratio on weak sig-
nals, and its tendeney to radiate a strong
signal which caus vere interference.

Its selectivity may be improved somewhat
and its interference capabilities reduced by the
addition of an r.f. stage, a refinement which
should be considered a necessity if the receiver
is to be used in a locality where there are other
stations operating on the same band. If no r.f.
stage is used, as in portable applications where
ceonomy of space and battery drain are pri-
mary considerations, the detector should be
operated with the lowest plate voltage that
will permit superregeneration, in order to re-
duce its interference range,

From a practical aspect, superregencrative
receivers may be divided into two general
types. In the first the quenching voltage
developed by the deteetor itself, called a * self-
quenched™ detector, Tn the second, a separate
low-frequency oscillator is used to generate the
quench voltage. Self-quenched detectors have
found wide favor, particularly for portable
work; but it is possible to achieve better per-
formance with the separately-quenched type,
particularly as the frequeney approaches the
upper limit of the tube’s capabilitics.

Ly
Ant

cillator, (B) Self-quenched superregenerative detector ¢

signal frequency. Typical values for other components are:

Co— 47 pafd, Rs — 47,000 ohms,
Ca — 470 pufd. RFC — R.f. chok
Ci — 0.1 ufd.

Cs — 0.001-0.047 pfd.

Ri — 2-10 megohms.

Rz — 47,000 ohms,

Rs — 50,000-0hm potentiometer.

ig. 12-17 — (A) Superregenerative detector cireuit using a separate quench os.
La2C

upon frequency, =
capacitance choke:
for v.h.f, operation,
Ti — Audio transformer, plate-to-grid

type.
Tz — Quench-oscillator transformer.

Superregeneration Principles

The limit to which ordinary regenerative
amplification can be carried is the point at
which oscillation eommences, sinee at that
point further amplifieation ceases. The super-
regenerative detector overcomes this limita-
tion by introducing into the detector cireuit
an alternating voltage of a frequency some-
what above the audible range, the value being
between 20 and 200 ke. depending on the signal
frequency. Beeause the oscillations are con-
stantly being interrupted by this quenching
voltage the regencration can be greatly in-
creased, and the amplified signal will build up
to tremendous proportions. A one-tube super-
rege tive receiver is eapable of an inherent
sensitivity approaching the thermal-agitation
noise level of the tuned cireuit, and may have
an antenna input sensitivity of two microvolts
or better.

Beeause of its inherent characteristics, the
superregenerative cireuit is suitable only for
the reception of modulated signals, and oper-
ates best on the very-high frequencies. Typi-
eal superregenerative cirenits for separatelv-
quenched and  self-quenched detectors are
shown in Fig. 12-17, but the basic circuit may
be any of the various arrangements used for
straight regenerative detectors.

In the self-quenched detector the frequency
of the quench oscillation depends upon the
feed-back and upon the time constant of the
grid leak and condenser, the oscillation being a
“blocking or “squegging” in which the grid
reamulates a strong neg-
ative charge which does
not leak off rapidly enough
through the grid leak to
prevent a relatively slow
variation of the operating
point,

The greater the differ-
ence between the quench-
ing and signal frequencic
the greater the amplifi
tion, because the signal
then has a longer period
in which to build up dur-
ing the nonquenching half-
cyele when the resistance
of the eirenit is negative.
This ratio should not ex-
ceed a certain limit, how-
ever, for during the
quenched or nonregenera-
tive intervals the input
selectivity is merely that
of the @ of the tuned
circuit alone.

Because of the greater
amplification, the hiss
noise when a super-

DET.

. LaCy is tuned to the

. value depending
all low-
are required
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regenerative deteetor goes into oscillation is
much stronger than with the ordinary regen-
crative detector. The most sensitive condition
1t the point where the hiss first becomes
d. When a signal is tuned in, the hiss
will disappear to a degree that depends upon
the signal strength.

Lack of hiss indicates insufficient feed-back
at the signal frequency, or inadequate quench
voltage. Antenna-loading effects will ecause
dead spots that are similar to those in regen-
erative detectors and ean be overcome by the

methods. The self-quenching detector
require eritical adjustment of the grid-
leak and grid-condenser values for smooth
operation, sinee these determine the frequency
and amplitude of the quench voltage

sane
may
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@ A COAXIAL-LINE SUPERREGENERA-
TIVE RECEIVER FOR 220 MC,

The performance of a superregencrative re-
ceiver, both as to selectivity and smoothness of
operation, can be improved by the use of a
coaxial line tank in the grid circuit of the de-
tector, in place of the customs coil and con-
denser. Addition of an r.f. amplifier stage will
improve sensitivity, reduce radiation, and
mak itenna coupling less critical. A super-
regenerative receiver for 220 to 240 Me. in-
corporating these features is shown in Figs.

. tube is a 954 acorn with a conven-
tional tuned circuit in its grid. The plate circuit
is a self-resonant loop, which is coupled to the

concentrie line grid circuit of the
6A RS detector. The detector output
fed through a quench filter to a

Fig. 12-19 — Rear view of the superre;
erative receiver, The r.f. ecircuits are
copper shelf to the left of the
. The detector tuning

er is mounted on a small panel to
1t of the coaxial line, and the band-
mdenser is soldered across the open
[} e. The r.f. stage is mounted
waped bracket with the tube
:omponents on the

left side and the grid circuit on the right
. Audio tubes and voltage reg
e across the rear of the chas

on an
socket and plat
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CHAPTER 12

Fig. 12-20 — Ci

t diagram of the
superregenerativ i

receiver, =

Cy — Midget variable condenser (Millen 20015 reduced
to one stator and two rotor plates).

Cz — Midget variable condenser (Millen 20015 reduced
to one stator and one rotor plate)

Ca— W—ED-gufd ceramic trimmer ft,enlr.llah 820.B).

gd- Cs, Co— 100-4pfd. (National XLA-C).

2, Ca1 — 470-pufd. mica.

8.
Co — 0.0022.ufd. mica.

Cyo, C1y — 0.0068-4fd. mica,
Ciz — 0.2-ufd. 400-volt paper.
Cig — 47-ppfd. mica,

-l
Cra —0.004 .-pfd
Cap — 100-ufd. 25-\ olt electrolvtic,
1, Rz — 1000 ohms, 15 watt.

Rz — 33,000 ohms, 14 watl.
lhfﬂ.] megohm, 14 watt.

Rs — 50,000-0hm potentiometer.
Re — 47,000 ohms, 1 watt.

Rz, Rg — 1500 ohms, 10 watts.

Rs — 22,000 ohms, 14 watt,

Rio — 0.25-megohm potentiometer,

6J5 triode audio followed by a 6V6 second
audio. Either 'phones or 'speaker may be used.

Constructional Details

The receiver is built on a standard aluminum
chassis measuring 2 by 7 by 11 inches and the
gmall panel for the detector tuning dial is cut
from a sheet of }g-inch aluminum measuring
37% by 37%% inches. The shelf for the r.f. section
is made from a piece of Y{g-inch copper stock
measuring 524 by 614 inches which is eut and
hent as shown in the photographs of the re-
ceiver. The horizontal section of the subchassis
measures 315 by 614 inches and the small verti-
cal panel is 2 inches high and 214 inches wide.
The detector bandspread condenser and the
aluminum panel for the detector tuning dial are
both mounted on this upright member of the
copper chassis. C'g is mounted with the two sta-
tor terminals facing toward the right end of the
chassis (as seen from the rear view) and the
lower stator terminal is one inch up from
the horizontal surface and 114 inches in from
the left side of the copper panel. The tube
socket for the 6AKS is 2 inches in from the left

83— 250V+

Riy — 2200 ohms, 15 wate

Riz — 0.1 megohm, 1/2 watt.

Riz — 0.47 megohm. 4 watt.

Rus — 270 ohms, 1 watt.

L1 —2 turns No. 18 €.,
wound,

Lz — 2 turns No. 12 e., 14{-inch inside diameter. Y-inch

ce between turns.

La — 5'4-inch length No. 12 e., bent to form a “0”.
shaped loop having a 3{-inch space between
conductors, Plate side of loop is 134 inches long
and the opposite side is 284 .

L4 — Concentrie line. Inside conductol

Y4 -inch inside diameter, close-

nnl\, ﬂumrlc conductor is a d-inch

m-h i.d. copper tubing.

i ack.
| — 80-mh. dlukL (Meizsner 19-5596),
— l-mh. r.f. choke (National R-33),
t. toggle switch,
nterstage audio transformer (Stancor
T — U !{nrgrﬂeﬂ output  transformer  (C
1.85)

C).

agraph

end of the chassis and is located as far toward
the front edge as possible.

The “L"-shaped bracket for the r.i. ampli-
fier is 215 inches high, has a depth of 234 inches,
and is 114 inches across the front. Spade lugs
are bolted, and then soldered, to the bottom of
the partition to provide a method of mounting
that is both electrically and mechanically
sound. The National XLA tube socket is
centered on the side of the partition at a point
located 13 inches in from the rear and top
edges. A %{g-inch hole, drilled in the bracket at
this point, allows the grid prong of the 954 to
extend through to the grid-cireuit components.
The cathode and heater prongs of the socket
face toward the front of the receiver and the
XLA-C by-pass condensers are mounted in-
side the socket. The plate by-pass condenser,
(', is mounted underneath socket prong No. 5
as this prong is used as the support point for
the cold end of the plate loop, L;. Note that the
No. 5 prong is a spare so far as the 954 is con-
cerned. A National XLA-S internal shield,
designed for use with the XLA socket, provides
a common path for the condenser ground con-
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nections and, of course, this soldering should
be done before the socket is bolted to the
copper partition. The heater, cathode and
suppressor connections are also made to the
internal shicld and, after mounting, the shield
ig in turn soldered to the ecopper plate.

The r.f. amplifier tuning condenser is mounted
with the shaft in line with the shaft of Ca. Sta-
tor terminals face to the left so that the bot-
tom terminal is within 14 inch of the 954 grid
prong. Lz is supported by the condenser termi-
nals und the antenna coil, Ly, is supported by
Ls and by the two-terminal lug strip located to
the right of the amplifier. Grid elips for the 954
were improvised by removing the prongs from
a minigture tube socket.

Holes, large c¢nough to r 845 machine
screws, are drilled at each corner of the cnplu-r
mounting plate so that the unit
mounted on 13-inch stand-off
Larger holes, equipped with rubber grommeots,
are adjacent to the detector and amplifier tube
sockets so that power wiring may be passed
down through the main cha

Construetion of the coneentric line is not dii-
fieult if the various operations are carried out
as suggested below. The inner and outer con-
ductors are 4 inches long, and the end plate is
215 inel uare. A Yg-inch hole for the inner
conduetor of the line should he drilled at the
center of the end plate. and the plate should
also have a hole for a 945 machine screw at each
corner. Jln\i ever, before the center hole is
drilled ble to use the center-punch
the pivot for seribing a eirele to indi-
cate the position of the outside conductor, This
will simplify the tusk of lining up the two pipes
for the soldering operation.

A js inch hole should now be drilled in the
large pipe at a point located 1 inch up from the
bottom edge, and a second hole of 3{g-inch
diameter should be drilled on line with the
Inrger hole and around the pipe by 90 degrees,

t the lower left-hand
and the audio trans-
hmnu, T 1ted between the sockets
for the audio tubes. The quench-
choke, housed in a metal shield,
and to the right of T1. Resistors B; and Ry
are mounted on end to the right of the
regulator-tube socket,

401

After the material between these two holes
and the bottom of the tubing is removed by
cutting with a hack saw, the finished slots will
provide openings for the input coupling coil,
L, and the detector- -grid connection. The inner
conduetor should also be drilled and tapped iur
a %3 machine screw at this time. One hole, 3
inch up from the bottom of the line, is required
il the receiver is to be used to cover only one
band. A nd hole, ' ineh above the first, is
necessary if the r ver is to be tuned to both
the 220-and 235-Me.* bands. In either cas

tapped hole will be used as the connecting point
for the lead running to the tuning condenser.

Unless extremely thin-w: d,]]l,d tulnmg is used
for the concentrie line. it
complete the soldering operation with an ordi-
nary iron. Placing the assembly on an elect
hot plate will heat the eopper in a very few
minutes and will allow the work to be done
neatly and easily. The end plate should be laid
on a flat level surface while the inner conduetor
is lined up perpendicular to the horizontal sur-
face of the plate. This operation may be car-
ried out with the metal resting on the hot plate
if the latter is to be used. The outer conductor
should be placed in the position indieated by
the seribed circle, Heat may now be applied
and the soldering completed. The metal is
ready to accept solder wlwu a rapid (hanbe in
the color of the copper is noticed. A long picce
of solder may be inserted thmllgh the open end
of the line, and as the end is moved around the
surfaces to be joined the solder will melt and
run into place easily.

The remaining constructional work is
straightforward and study of the three photo-
graphs will show the location of the various
components. Since there is no crowding of
parts, it should not be difficult to duplicate the
ariginal layout.

TTlle 2:
wnting,

Me. band is still assigned in Canada at this
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How to make Walkie-Talkies
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This Frequency Band allows full amateur radio privileges within the
high frequency bands specified by the International Amateur Radio
Union Region 1.VHF operation are authorized only from 144.0 MHz
Through 146.00 MHz as in the table below

HF BAND VHF BAND
1810 - 1838 CW 144.000 - 144.050 EME only
1838 - 1840 Digital mode except 144.050 - 144.100 CW only
Packet, CW 144.100 - 144.400 CW / SSB

1840 - 1842 Digital mode except
Packet, Phone, CW
1842 - 2000 Phone, CW

144100 Calling frequency: national
primary

144.200 Calling frequency: national
secondary

144.220 -144.240 Digital DX modes
144.240 - 144.300 Guard band: New
Zealand beacons

144.300 SSB chat frequency

144,300 - 144.500 Space communications
144.400 - 144.600 Beacons

144.625 - 144.675 General / Experimental

3500 - 3510 Intercontinental DX CW

3500 - 3560 CW, Contest preferred

CW segment

3560 - 3580 CW

3580 - 3590 Digital mode, CW

3590 - 3600 Digital mode, Packet
Preferred) CW

3600- 3620 Phone, Digital mode, CW

3600 - 3650 Phone Contest preferred phone
segment, CW

3650 - 3775 Phone, CW

3700- 3800 Phone Contest preferred phone
segment, CW

3730 - 3740 SSTV, FAX, Phone, CW

3775 - 3800 Intercontinental DX Phene

144.700 - 145.200 PACKET RADIO
144,950 Space communications only
145.075 - 145.150 High speed systems
145175 National APRS frequency
145200 National WICEN frequency

7000 - 7035 CW
7035 - 7040 Digital mode {except Packet),
SSTV/FAX,CW

145.225 - 145.275 General / Experimental
145.300 National ARDF frequency
145.325 - 145.525 FM voice simplex
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7040 - 7045 Digital mode (except Packet
SSTVIFAX), Phone, CW
7045 - 7200 Phone, CW

145,550 Space communications only
145.575 Information Beacons

145.600 RTTY (AFSK)

145.625 SSTV | Fax (AFSK

145.650 - 145.675 CW practice beacons /
broadcast relays

145.700 ARDF homing beacons

10100 - 10140 CW
10140 - 10150 Digital mode (except
Packet), CW

14000 — 14070 CW

14000 - 14060 CW, Contest CW preferred
segment

14070 - 14089 Digital mode, CW

14089 - 14099 Digital mode non automat.
Packet preferred, CW

14099 - 14101 IBP

14101 - 14112 Digital mode (Store and fwrd
preferred),

Phone, CW

14112 - 14125 Phone, CW

14125 - 14300 Phone, Contest phone
preferred segment, CW

14230 Calling freq. SSTV, FAX

14300 — 14350 Phone, CW

18068 — 18100 CW

18100 - 18109 Digital mode, CW
18109 - 18111 IBP

18111 - 18168 Phone, CW

21000 — 21080 CW

21080 - 21100 Digital mode, CW

21100 - 21120 Digital mode Packet
preferred, CW

21120 - 21149 CW

21149 - 21151 IBP

21151 - 21450 Phone, CW

21340 Calling freq. SSTV, FAX. Phone, CW

24890 - 24920 CW

24920 - 24929 Digital mode, CW
24929 - 24931 |BP

24931 — 24990 Phone, CW

28000 - 28050 CW

28050 - 28120 Digital mode, CW
28120 - 28150 Digital mode, Packet
Preferred, CW

145.800 - 146.000 AMATEUR SATELLITES
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28150 — 28190 CW

28190 — 28199 Reg.Time Shared IBP

28199 - 28201 WW Time Shared IBP

28201 - 28225 Continuous Duty IBP

28225 - 29200 Phone, CW

28680 Calling freq. SSTV, FAX. Phone, CW
29200 — 29300 Digital mode (NBFM Packet),
Phone, CW

29300 - 29510 Satellite down link

29510 - 29700 Phone. CW

FOOT NOTES:-

1. CWis permitted on all frequencies but is exclusive where shown.

2. Digital mode refers to the digital modes RTTY, AMTOR and Packet (including new
systems like PACTOR and CLOVER).

3. NB{(narrow band) includes all digital modes.

4. RTTY includes all digital modes.

5. Some operating frequencies may not be allowed in certain countries or may be shared
oh a secondary basis.
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