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Emergency Tone Alert System

D uring the last part o f
Jul y, 1979, trop ica l

sto rm Claudette hit the Gal
veston-Houston area, drop
ping from ten to forty-f ive
(yes, forty-five) inches of
rain in various parts of the
region in a very sho rt time.
Although the area was. well
blanketed w ith re pe a ters
carrying emergency infor
mation, the rapid ri se of
water at ni ght caught ma ny
hams unaware; some d id
not k now of the emergency
until w ater started coming

into thei r homes. At that
time, there w as no way of
alert ing the rad io amateurs
once they we nt to bed,
since most of them turned
off thei r two-meter rigs so
that the routine chatter on
the frequency would not
keep them awake.

Claudette made it ex
tremely clear that a method
wa s needed to quickly and
effic iently ale rt a rea
amateurs that an emergen
cy situat ion existed . Two
additional emerge ncies in

Photo A. Completed tone alert.

rapid seq uence made it im
pera tive tha t we act im me
diately .

O ur need w as for a sim
p le, econom ica l system
that cou ld be put in to ef
fect almost im mediately.
Discussion on the ai r and at
the August meeting of the
Tidela nds Ama teur Radio
Society (TARS) and t he Uni
versi ty of Texas Medical
Branch ICalvestonj-Erne r
gency Com mu n ica tions
C roup (UTM B-[CC) devel
oped crite r ia for a device

sim ilar to the tone-alert
sys tem of t he Na t ional
W eather Service (NWS). a
single-tone svstern .

A system for decoding
d ual tones has been used in
Dallas for the past two
years. Of the approxjmatelv
400 Radio Amateu r Civil
Emergency Service (RACES)
m embers in Dallas, o ne
hundred have the tone alert
available. The usual re
spo nse to any use of the
emergency tone alert is at
least 50% of the hams
equ ipped to rece ive it. The
local authorit ies are very
impressed with the abil ity
o f the hams to respo nd to
emergen c ie s The Da llas
system is the " A-Tone De
coder" usmg the DTMF A
tone. The tone alert is ini
t iated by Civil Defense. Ini
tia lly, the alert is on the
146.28t.88-M Hz repeater,
but it m ay go to other re
pea te rs if the area of emer
gency is w ider than can be
covered by one repeater.
The choice of the A tone for
th is metro pol itan area was
based upon the high possi
b i l ity for abuse of o ther
tone s. The A tone generall y
is not ava ilable on the pad s
com mo nly used by hams.
So fa r, Dal las has had no
fal se alert s, even though
som e non-hams have got
ten access to two-mete r
equ ipm ent and some hams
ha ve t r ied to jam the
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will lo ck o nto that fr eq uen
cy and activate the audio.

The Texas OX Society is
cons idering using the tone
alert on thei r repea ter to
alert member') w hen rare
OX is heard on the HF
bands. They ant ic ipate us
ing a set of tones o ther th an
the 9 ')0 that their signa l w ill
not ac tivate scanner') that
are monitoring the repea t
ers for emergenc ies.

Another m odification of
the tone alert wi l l be for use
with weather rad ios to de
code the 105Q.-Hz tone of
the National Wea ther Ser
vice alerts and activate
weather receivers no t pre
viously prov ided w ith tone
alert Since the NWS alert is
on ly a single tone, such use
wil l req ui re on ly o ne
decoder of the tone alert .
The tone alert used for
NWS cannot be used at the
same time for the DTMF
emergency tones.

Why were the 9 and 7
tones chosen? We thought
that since 911 is used on the
telephone to dia l emergen
cies to fire and police, use
of a 9 would be easv to
remember as the alert sig-

, ,~ ,\ .
\ "

cies such as hurricane'),
f loods, o r explosions, A
sing le-tone capab ility for
low -level alerts ca n be add
ed Without additional ci r
cuitry, using a toggle switch
to ground one decoder o ut
put. Wi t h t he switch in the
low pos ition, the tone ale rt
ca n be ac tivated by a
OTMF 7, 8, or 9. We recom 
mend the use of the f igure 7
for low-level a lerts and
reservation of the figu re 9
for h igh-level ale rt s

Generally, the amateurs
leave the tone alert on low
level when they are around
the shack and switch to
high level when they go to
bed. Thus, their alert device
would aw aken them only
for high-level general emer
genctes.

Severa l other group') are
planning to use the 9 for
their alert ') . Thus. a number
of ham') are now using the
tone alert with scanner ')
monitoring these several
repeaters . The scanners are
being modified so that they
will scan silently even if
there is routine activity on
the frequency, but if the 9
signal is given, the scanner

Photo B. Assembled PC board.

M" 1011 ( )
HUlIll\ ( "t
HI" 1 H"" \ ., I U( f It
UPPlR HlC."" (0"\1
1H\5 '(

•

Word of what we were
doing spread rapidly and in
quiries ca me from other
clubs and groups. D iscus
sions concerning this sys
tem became q uite act ive
among seve ral RACE S and
CD nets in Houston, A lv in,
Clear l ake, and East Texas
areas. Severa l gro ups asked
if t he d evi ce cou ld be
adap ted to their spec ia l
needs.

The concept o f TARSand
UTM B-ECC ca l ls for the
Emergency O perating Cen
te r') (EOCs) o r a d uly-au tho
ri zed opera tor to in it iate
the 9 tone w henever the
need a rises t o act ivate the
net for emergenc ies. We
also use the tone alert to
call up our week ly repeater
(147.75/.15 M Hz) and sim
plex (145.53 M Hz) nets.

A s others have discov
ered, in the absence of
phone-patch capability ,
hams must rely on tone
alert.' It soon became ap-
parent that two levels of
alert would be needed: a
low-level alert for personal
emergencies such as car
trouble, and a high-level
alert for general emergen-

transmissions.
Tarran t Co u nty (Fo rt

Worth). near Dallas, IS in
terested in implementi ng a
sim ilar system in the near
future.

The decisio n of TARS
and UTMB-ECG was to de
velop a tone-alert device
based upon the success of
Dallas, the ideas expressed
by WA3ENK,I the WB5PRD
design, and utilizing at least
a four-second signal of the
dual tones of the DTMF fig
ure 9 (which most amateurs
have available in a touch
tone1M or comparable pad)
as the t riggering signal . Use
of a relay to silence the
audio circuit to an external
speaker until activated by
the tone was considered the
simplest alert device. The
fou r-to-five-second dura
tion of the tone in our tone
alert causes a relay to close
which then tu rns on an ex
ternal speaker o r alarm
bel l.

Twen ty copies of the
o rigi na l W B5P RD board
were o rde red, and withi n
three days the interest was
')0 great that an add it iona l
50 boards were ordered .

The o rig i na l WBSPRD
schemat ic w as modified
(bu t stil l using the origi nal
board) to fi t o ur needs and
to use the DTMF 9 tones.
local sources of part s in
quantity w ere inadequate,
so parts were ordered to
provide 50 tone-a le rt k its.
Parts were ordered from
com pa nies advert ising in
the seve ral amateur radio
journa ls. U pon checking
the part'> when they arrived,
we found one company had
shipped 30% of the pa rts in
an inoperable condition, so
these had to be replaced .
By carefu l selection of
sources, we were able to get
the total cost (parts and
board) down to $12.50 for
each kit. (The prototype us
ing parts bought in small
q uantities was built for
about $18,00.) While await
ing receipt of pa rts, a con
struction and testing man
ual was written.
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Fig. J. Schema tic diagram. (See Parts i. ist.]

sim il ar system to other
ama teu rs partic ipat in g 10
emergency ac tiv ities.

Circu i t Description

The schematic is shown
in Fig. 1 . The components
listed in the Parts List are
standard item s which are
readil y ava ilab le . Advan-
tages and disadvantages of
the 507 Pll to ne decoder
have been discu ssed pre
v iou sly i n t he am ateur
literatu re. '.'

The c irc u i t is powered
f rom a 12-volt de source.
Ze ner diode D4 provides
6,2 volts de for U1 and U2.

Whe n th e c i rc u i t i s
armed by bringing pin 12 of
U3c to logic one brie fl y,
aud io is rou ted through the
norm al ly-closed contact of
the relay to load 109 resistor
R1 and to the input of the
decoder ci rcu i t s through
R2. Germani um diodes D1
and D2 conduct at 300 mV
to protect the circ u it f rom
audio overload , ( 2 and C3
pass the audio tones but
block dc from entering U1
and U2 alo ng w ith the
aud io signa l.

U1 and U2 decode the
hi gh and low tones, respec
ti vely, R3, R13, and C4 set
the center frequency of U1;
R4, R14, and (5 set the
ce nt er f req uency of U2
(bandw idth is about 5% of
the cen te r f req uency).

When a decoder locks on
an incomi ng tone, pm 8
goes to logic zero, When
both Ul and U2 are locked.
pin 4 of NOR gate U3a goes
to l o g ic one. ( 10 then
charges through R7 to pro
vide a delay before pin 8 of
U3b reaches logic one. U3d
inverts the outpu t of U3b.
The sequence is now com
plete, the relay and LE Dare
ac t ivated by Q1, and audio
is now rou ted to the speak
er un til the circu i t is agai n
arm ed .

A total del ay of three to
fo ur seconds is int roduced
be tween initial reception of
the tone and ac t ivat ion of
the relay to prevent fa lse
activat ion of the circuit.

•
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O. H igh-level tone ale rt
will not be used for rout ine
personal emergencies such
as fl at t ire, out o f gas, etc.

Low-Level Alert

1 . This alert may be
so unded by any amateu r
having a personal or in
dividua l emergency fo r
wh ic h he needs help. (It is
recommended tha t a d irect
call an the repeater o r
sim plex frequen cy be tried
f irst before using the tone
alert. )

2. Low-level ale rts will be
sounded onl y o n the local
area sim plex or repeater
freq uency . l ow-level ale rts
are not to be used for
gene ra l a l ert s co v er i ng
more than one repeater.

3. Alert wil l be sounded
by transm itting the digit 7
for 15 seconds. The stat io n
tran smi tti ng the tone w ill :

a) identify;
b) t ransm it the 7 tone
for 15 seconds;
c) cal l CQ or Q ST;
d) sta te the nature of
the emergency and re
quest the necessary
assistance ,
Th is p lan has been opera

t ional since Augu st, 1979, is
gain ing ad herents, and the
id ea is spreading. Based up
o n o u r experience, we
wou ld reco m mend this or a

1I1
..

2. A lert w ill be so unded:
a) in the even t o f a
civi l emergency;
b ) f or a regu larl y
schedu led test or d rill ;
c) to call attent ion to
bulletins of general in
terest during an emer
gency.
3. Init ially, the al ert w ill

be sounded on the repeater
(147.75/.15 MH z) covering
the area affected by the
emergency and o n 145.53
M Hz sim plex.

4. Alert w ill be sounded
by transm itting the digit 9
for 15 seco nds. The sta t ion
transmitt ing the tone wi l l:

a) identify;
b) t ransm it tone for 15
seconds;
c) call CQ or QST;
d) state the nature of
the emergency or that
a test or drill is in
progress;
e) give inst ruc t io ns
concern ing action to
be taken and/or fre
quencies to be moni
tored .

5. Individual testing and
tune-up of t he tone-alert
c irc u it will be done o n a
sim p lex frequency other
than 145.53 M Hz and wi l l
no t be done on repeaters.
Use low power if possible
when testing o r tun ing cir
cuit.
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High-Level Alert

1. The tone alert wil l be
activated only by duly-au
thorized operators acting on
behalf o f emergencies de
c lared by Civil Defense or
ot her off icia l agenc ies, or
on behalf o f the repeater
o rga niz ation.

nal . The low-level a le rt is a
good-neighbor service for
indivi d ual o r per so n a l
emergencies; therefo re. it
was considered appropriate
to use the 7 or 73 for this
ale rt tone.

Whether a large area
suc h as the Galve sto n
Houston area is invol ved in
emergenc ies or sm a l l e r
local areas only. there is a
way to alert only one or the
other. If a genera l ale rt is in
vo lved, then the alerting
operator goes from repeat
er to repeater giving the
al ert and announc ing the
emergen cy. If o nly a local
area is involved , then only
the repeater covering tha t
area is alerted .

Because of the serious
ness of emergen cies that
ca n occur in thi s regio n of
the C ulf Coast and the po
tential for abuse, it was ear
ly decided to establi sh the
fo llow ing Ga lveston Coun
t y genera l gu idelines for
use of the tone alert.
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Connection
Pin 5,Ul
Pin 5, U2
Pin 5, U3a
Pin 6, U3a
Pin 8, U3b
Pin 4, U3a
Pin 2, UJd
Pin 3, UJd

Component
R3
R'
R5
RO
R7
R8
Rll
R12

audio gain up to ensure
p rope r d r ive lev el. The
lo ading resistor is rated at
o ne Watt . ARM the circuit
and have another ope rator
t ransmi t an alert tone on a
simplex frequency for f if
teen seconds. The unit
shou ld activate in less than
ten seconds.

Circuit A lternatives

The ci rcuit can be tuned
for tones other than the
digit 9. The standa rd tone
pairs are listed in Table 2.

Table 1. The end of the com-
ponent connec ted to the
listed test point is placed in
the up position.

Fig. 3. Parts layout.

Alternatively, a vo lt
meter or logic probe m ay
be used. Start wi th R1 3 and
R14 full y counterclockwise.
App ly an alert tone w ith the
probe on pin 8 of Ul o r p in
5 of U3 and slowly tu rn R13
clockwise. Note the posi
tion of R13 when the volt
age d rops and continue
turning R13 clockwise until
the voltage goes back up;
note this point. Turn R1 3
counterc lockwise to a point
m idw ay between the two
voltage change setti ngs. Do
the sam e with the probe on
pin 8 of U2 or p in 6 of U3
while adjust ing R14.

Fig. 2. PC board, foil side. Th is is suitable for reproducing
the board for those who would like to do so.

Operation

App ly 12 volts dc to the
unit . Momentarily close the
SET switch; the relay should
activate. Provide an audio
input from the two-meter
rig. The circuit will no t
funct ion properly with a
high no ise signa l or with too
li ttl e aud io d rive. Turn the

should be observed when
handling the 4001 CMOS in
tegrated circuit. For tem
perature stability, ( 4 and
(5 must be high-quality
rnvlar t o r metallized film
capacitors.

The switches and LE D are
instal led on the front panel
o r speake r enc los ure. The
LED should be near the SE T
sw itch; the LE D lights w hen
t he tone-aler t unit is in the
SET activat ion, The relay is
i ns ta lled off the ci rcuit
board with epoxy glue or
silicone rubber. A multi-pole
relay may be substituted if
other devices, in addition to
the speaker, are to be con
trolled . {Remember that
w hen other devices suc h as
bel ls o r buzzers are on the
rel ay, they w ill be act ivated
when the SET sw itc h is ac
t ivated .}

The twelve-volt dc sup
ply is connected between
points marked + and 
(ground). One side of the
relay coil and the LED
anode are connected to
point K&l and the other
side of the relay coil goes to
K. The cathode of the LED
goes to l. The ARM (RESET)
switch is connected to the
points marked A. The SET
switc h is connected to the
two po ints m arked S, Audio
is connected between IN
PUT and ground. Po ints E.
B, and C indicate the emit
ter, base, and collector of
Q1 .

Tu ne-Up

The tone alert may be ad
jus ted for the DTMF tone 9
using either of two pro
ced ures - ei ther a freq uen
cy cou nter o r a vo ltmeter
m ay be used . Wi th the fre
quency counte r m ethod,
the counte r is connected to
U1 at pin 5 (for a square
wave) or pin 6 (for a triangle
wave), and R13 is adjusted
until the counter shows
1477 Hz . Take care not to
load the circuit with the test
equipment. Next, connect
the counter to pin 5 o r 6 of
U2 and ad just R14 unt il the
counter shows 852 Hz.

Assembly

The circuit was assem
bled on a WB5PRD circuit
board. (Drilled prin ted cir
cuit boards are available
from WB5 PRD for an SASE
and $4.00.) The foil side of
the bo ard is shown in Fig, 2,
w hich is suitable for use in
reproducing the board . An
assembled P( board and a
completed tone alert are
shown in the photographs.

Parts layout is shown in
Fig. 3, Assembly can be
facilitated if one starts with
those components at the
center of the board and
works outward toward the
edge. D iodes, capacitors,
t rimpots, and q ua rter-Wa tt
resistors are mo unted ver
tical ly . The two one-Watt
resistors are mounted hori
zontally . If proper ca re is
taken as to which end of the
vertically-mounted resis
tors is upmost, then that
point of the resistor can be
used as a tes t-point contact
for testi ng other parts of the
ci rcu it. (See Tab le 1 .J

The usua l precautio ns

03 and R8 provide a dis
charge path for (10 when
no tone is present. This
prevents a buildup of
charge over a period of
time from intermittent false
signals which might cause
activation of the ci rcuit. 05
protects Q 1 from the tran
sient vol tage present when
the relay is deactiva ted.

Momentarily c losing the
no rm all y-o pen ARM (RE 
SET) switch w ill deactivate
the relay (open the audio
circuit to the speaker) and
will arm the decoders so
that they can respond to an
incoming tone signal.

Momentarily closing the
normally-open SET switch
will act ivate the relay so
that audio goes to the
speaker. Thi s m ode w ill
conti nue unti l the ARM
(RESET) swi tch is act ivated.
(A momentary D PDT toggle
switch with center off can
be used in place of two
separate momentary
switches .I
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low High Tone
Tone 1209 Hz 1336 Hz 1477 Hz 1633 Hz

697 Hz 1 2 3 A
770 Hz 4 5 6 B •
852 Hz 7 6 9 C
941 Hz • 0 • 0

Table 3. Alternate values iot R3 and R4.

Table 4. Logic and voltage chart.

Table 2. DTMF tone pairs . Each digi t or sign is composed of
two tones. For example, 1 is composed of a 697-Hz tone and
a 1209-Hz tone.
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U2 for proper tu ning.
Step Six: Ground pin 8 of

Ul and send a OTMF digit 7
signa l ove r the aud io input.
If this activa tes the rel ay in
4-6 seconds. then U2 is
tu ned and func tioning. If
the rel ay does no t act ivate,
the n replace U2 and try
aga in.

Step Seven: Ground p in 8
of U2 and send a OTMF
d igit 3 signal over the audio
input. If this activates the
relay in 4-6 seconds, then
Ul is tuned and fu nct ion
ing. If the re lay does not ac
tiva te, then replace Ul a nd
try agai n.•

Parts Li st

Res istors
R1-10 Ohms, 1 Wa tt
R2-1.5k Ohms, '10 Walt
R3-5.6k Ohms, '10 Walt
R4-8.2k Ohms, 'I. Wall
R5,6, 11 -27k Ohms, '10 Watt
R7- 560k Ohms, '10 Walt
R8- 1k Ohms, '10 Wall
R9- 220 Ohms, 1 Watt
R1 0 - 10k Ohm s, 'I. Wall
R12-22k Ohms, 'I. Wall
R1 3, 14- 5 knonms. vertical trimpot s
R15-1k Ohms, lj. Wall
Capac itors
C1 , 2, 3-0.1 j.lF ceram ic d isc, 25 V
C4, 5-0.1 j.lF myiar™ , 16 V
C6, 8-1 .0 ",F electrolytic , 6 V
C7, 9-10.0 ",F electrolytic , 6 V
C10-3.3 ",F electrolytic, 16 V
C11- 100 ",F electrolytic, 16 V
Sem iconductors
01 , 2- 1N34A germanium (or equivalen t)
03-1 N914 si licon (or equivalent)
04-6.2 vo lt , 400 mW zener
05-1 N4001 (or equivalent)
Ql-2N2222 NPN transistor
Ul , U2-567 dual Intlne, tone decoder
U3-4001 CMOS logic block

Keep CMOS wrapped in fo il unt il ready to install .
LED-Iumbo LED of choice

solde r bridges , incorrect
parts placement, o r fa ilure
t o observe p ol arit y o f
diodes o r capac itors. All
co nstruc tion steps should
be retraced with t his firml y
in mind .

Step Two : Confirm that
adequate no ise-free aud io
is actua lly present at the in
pu t and that the relay will
work out of the circu it.
Close the SET switch to ac
tivate the relay.

Step Three: Use a VTVM
or FET-VO M (a t least a
me gohm res istance) an d
check t he voltages listed in
Table 4.

Step Four: Using a piece
of hook up wire , connect
one e nd to ground and
ca refully touc h the o ther
end to both pins 5 a nd 6 of
U3 with the ci rc uit ARMed .
The re lay should activate in
about fo ur seconds . If it
ta ke s a s long as t hi rty
seconds to ac t iva te the
relay. check R7, R8, Cl 0,
a nd 0 3. If this fa ils, replace
U3.

Step Five: Check Ul and

w eather Watch (Ale rt)
Modifications

Only minor changes are
req uired on this circuit to
decode the NWS 105Q-H z
ale rt to ne for we at he r
radios tha t do not have th is
feature . ui . R3, R5, R13, C4,
C6. and C7 are om itted. A
jumper is placed between
the foil s origina lly intended
fo r pins 7 and 8 of Ul . R14 is
ad justed for 1050 Hz a t pin
5 or 6 of U2. Activation
methods and time will re
main the same.

Troubleshooting
Step One: Mo st prob lems

with performance can be
traced to bad so lder joints.

in the switch-open position ,
it will take both tones of the
digit 9 to activate the unit.

Low Tone R4 High Tone R3

(Hz) (kilohms) (Hz) (kil ohms)
697 11.0 1209 5.6
770 10.0 1336 5.6
652 6.2 1477 56
941 62 1633 3.9

4001 Ul a nd U2
Pin Set Armed Ton e Present Pin Voltage
1 l ow High 4 6.2 V

2 l ow High 5 12.0 V (no
3 High low alert tone)
4' low l ow High 0.1 V (alert
5' High H igh l ow tone present),. High High l ow
7 ·········Ground pin--·······
6" l ow l ow High
9 H igh low
10 low High
11 High l ow
12-- l ow low
13 l ow High
14 --12 vo lt p in

The corres pond ing a lte r
na tive values fo r R3 and R4
are shown in Table 3.

Most of the delay be
tween the introduction of
an alert tone and relay ac
tivation is introd uced by R7
and Cl0. These may be ad
justed to provide a lo nger
or shorter del ay.

If o ne wishes to have
both a low level of alert and
a high level of a le rt, thi s can
be done by adding an SPST
toggle switc h so that pin 5
of U3a (or pin 8 of Ul) can
be grounded . Wit h pin 5 o r
pi n 8 grounded, o nly a
single tone (852 Hz) will ac
tivate the unit. With the
s w it c h in the closed
(grou nded) po sit io n, the
tone alert can be act iva ted
by the d igit 7 fo r a low-leve l
or pe rsona l emergency, and

"rnese remain at the same state during SET and ARMed
periods and change only during the presence of the ale rt tone.
Do not replace the chip yet if any of these pins do not agree.
""This pin should go high while pressing the ARMed bu lton.
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