FORTRESS FUN-DING

INTRODUCT ION

A modern Coin Telephone set must provide new
festures that will become tclephone industry srandards
coin telephone services are upgraded by Operating
Cowpanies'. Among these are a high quality, relfable,
tlectronlc coin value signalling system and @ variable
inittal rate cofn totallzing circuit. A new elect-
ronic tone generating circult has replaced the mechan-
ical gong system of eignalling coin values in pay
phones. The signalling circult produces the coded
sudible tone signals which have been adopted by most
North American telephone operating companies to signal
coin denominarions from s coin telephons to & toll
operator. In additdon, it provides coin value pulses
which sre counted by a Variable Inftial Rate (VIR)
totaliring civeuir.

The cotn signalling circuit, developed for new
#ingle-slot coin telephones, eliminates the bulky
mechanical gomgs, making room for a new fraud resist-
ant coin chute. It improves the quality of coin
signalling as heard by the operator by providing a
consistent sound vhich varies less fn level with the
normal variations in line length between the telephone
#et and the svitching office. Signalling security s
improved by muting the telephone handset veceiver
during the time that the tones are on the line.

The totalizing circuft tllustrates the flexibiliey
gained by using electronics In ¢oln sets. It will
sllow the opersting company to select the desired
initiasl rate for local calls and to alter the rate in
3¢ smounts by a very simple Fleld modification. IF
the set {s used vith & switching office which provides
8 free emergency calling servics, the output of the
totalizing circuit may be used to control an electron-
fc switch which {8 interrogated by the switching
office. With such a system, the ¢oin sot 18 operative
without coln deposit but the switching office will
deny service to all but free calls unless the {nitial
rate is deposited.

SELECTION OF TECHNOLOGY

The coin signalling problem has heen approached
in the past yith a combination of eléctromechanical
and bipolar technologies. However, problems arise
vith reliability, power supply, and the need to switch
the telephone line betveen the signalling circuit and
the telephone voice circult. Thus, important design
objectives for the new coin circuit vere to operate on
the pover avallable from the telephons line and to be
directly connected in parallel with the voice ¢ircuit
of the telephone set. Complementary MOS technology
vas chosen for the coin sipnalling circuit because of
its low pover consumption, excellent noise immunity,
and vide supply voltage and temperature tolerance. It
1o ideally suited to the Coin Telephone Set applica-
tion which demands high performance in each of these
characteristics. The major part of the system, all

the digital logic functions and three linear amplif-
fers for the tone oscillator, are fabricated on two
integrated circuits using metal gate CNOS technologv.
Discrere devices are provided for circult reset and
pover handling situstions such os relay driving,
transient and polarity protection.
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CIRCUIT DESCRIPTION

VWhen the telephone handset is lifted, & line
suitch contact applies central office battery to the
circuit vis the Ring and Tip leads (Fig. 1). A pover
=upply and protection circuit increases the available
supply voltage by approximately 1.8V dc to maintain
the minimum IV dc requirement of the circuit, corrects
line voltage polarity, and protects the circuit sgeins
transients on the line. An external reset circuit pro-
vides an ensbling input to the coin signalling and VIR
It's sfter s J0Omsec delay. The same circuir gives an
frmediate disabling input after any break in the power
«upply vhich dissbles the circuir during eperstions
such a8 dial pulsing and coin collect/refund. Coin
inputs appesr as contact closures on three different
Input leads, one for each of the 5, 10 and 25¢ denom-
fnations. The CMOS microcircult translates these into
coded tone bursts for transwisslon to the central
office (Fig. 2). Digital aignals are also provided at
the start and finish of each eyele to operate a re-
ceiver muting lstching reed relay. The oscillator
fecds & driver transistor T1 which {s normally biased
¢ff to present a high impedance to the line. Rl con-
trols the magnitude of the transmitted tone. The
totalizer circuit receives from the coin signalling
circuit & pulse for every 5¢ increment of deposited
coinage. It totalizes the amount and vhen the preset
initial Rate is reached, sctustes a relay. This relay
n3y bé used to enable the dial or in sers with free
emergency calling cepebility, to activate an electronic
switch. The initial rate may be varied from S¢ te 40¢
in 5¢ increments.

To improve the line balance ground isolation is
provided, This circuit senses the presence of loop
current and opens the ground path during the talking
period,

CHOS TUNE OSCILLATOR

The gateable CMOS sine wave oscillator used in
the coin sipnalling circult utflizes three CHOS {nver—
ters (Ag,A2,A3 in Fig. 3) in the following way. In-
verter Ay is connected as & Colpitts type oscillator
vith the frequency determining elements befing {nductor
Ly and the two capacitors €] and C; connected in
series. Feedback of correct phase and magnitude is
applied to the gate of A7 by providing an ac ground at
the node of C] and C2. The sc ground is praovided by
connecting the input and output of \] tegether. Ry
provides stabilization of the output resistance of A2
to control frequency drift, Limiting diodes D],D7 and
thermistor Ry) stabilize the oscillstor output voltage
vith regard to temperature and supply voltege varie-
tione. Power for Ay and Az is provided vis series
n-type devices vhich are switched by logic level "B"
(Flg. 2). The sine wave s present throughout the
rignalling cycle. Tone bursts are crested by gating
the osciliator output into Ay using the coin value
code pulses generated by the logic. This method of
Fatlng a constant sine wave was chosen to schieve a
fast rise time for the sutput tone burst. To have
turned the oscillator on and of f would have required a
conslderable number of off chip components to achieve
an acceptably fast rise time. With this tachnique,
the only "off chip" components are gain and frequency
controlling elements.

s
el ]
psoe
- [}
""‘l'llll‘ll
T
'
Fa 1 Vamung Dy om of Com Supntiveg Micrsca et
.
-
Ty,
-
" i
"~ \
L]
i S
T T T T

o & Sugrabion Lrort Raceined ot Buiiching Difige

TAP

Room 603

147 W. 42 St.
New York 10036

MAR -APR 1981

NO. 66

Fig. & shows tha luvel of tone bursts measurcd at
a 900ohm termination at the C.0. for different temp-
eratures and line lenpths.

CONCLUSTON

The concept of the new coin signal ing and
totalizing circutt involves the use of a micropower
technology with & eapability for i{mplemencing 1incar
as vell a3 digital functions, a tolerance for a wide
range of power supply voltages and very high noise
immunity both on inputs and the power supply. With
a technology having these features, the system can
be placed directly {n parallel with the telephone
speech network vithout causing transmission lowx,
without changing the equalization characteristics of
the speech network, and wirhout going to the added
expense of a local power supply.

Systems for improving the security of Coln Tele-
phone signalling and for providing automsted Juny
distance calling (DDD) are under investigation.
While the det.ils of such systems are not settled, it
is clear that they will require much more digital
processing at the coin statlon. Improved signalling
betueen switching office and coin set as well as ex-
panded totalizing and storage functions can be
achieved with technology and design methods based on
those that have proven successful In the present
coln stgnalling and totulizing clrcults.

LETTERS FROM READERS

On Long Island if you dial 958 you oet a
computer with a voice which announces the
number from which you are calling. I have
been told that if there is a tap on the line
the voice doesn't say anything so it's one
way of checking a line for a tap-- I don't
know 1f this is a fact and, if so, it is
because of some condition on the line which
prevents the computer from uttering anything
or if the phone co programs the computer
not to respond to 958 calls which come from
numbers they have taps on-- or what happens
if 1t fsn't a MA Bell approved tap. I also
don't know 1f 958 produces any response
from fenes outside of my own area-- but

in Long Island it does produce a response.
I've been to people's homes where they have
an unlisted phone and have thoughtfully
removed the number from the phone so their
casual guests can't get it-- ol' 958 has
come through every time!

Free magazines? Easy! Next time you ao to

a doctor or dentist's office, sort through
the mags in his waiting room. See any you
like? Pull off the address sticker on the
front cover, attach it to the change of _
address coupon in the magazine, and send it
back to the publisher. In a few weeks you'll
be getting the magazine (hopefully at your
P.0. box). Sometimes it takes the better
part of the year before Doc realizes what
happened and then yets it straightened out’

Good luck!
Super Grinch



Producing Short-Run Printed Circuit Boards

Bl'l ause of Ihe wesprean o
mana tor prled circuits as
AN W EQAET CE ity WO
AL e € apabie OF PIOGUCInG
Gt prnted ircui
Leuat (3 Wi prol ol fowr wiork
Prited Crct Loaro 180OCaton in
sl ke s alory has Fequenlly been
1110 10€ act Of pasing Occalk
Clad bowios ang
LA @1 han! Soltn
Mo o fernc
e Breess
ucknt has therelore. been
Wt 1o e pronue hon ot one board al a
Tt ) mus! begun agan hom sciatch
OB ks MaRe Aty Changes In adds
ton because of the underculting along
The eciges of he lape he Qually of the
PINIEO CHCUI DOBIS Geveloped Ly s
BIECH eChniGue keaves 3 greal deal 1o DE
desited
One way of avercoming these prob
lerns 15 10 use @ PHOLOG!APHIC PIOCess N
which uRiavlel lghl shown Iough a
PIolonegalive Of ihe lape layup eaposes
an ultraviolet kght sensitized chemical on
Ihe copper clad board Then ihe board 1
Lathe g n the eichaot

A Low-Cost Variasion

The magr opechon 10 the pholo
Qraptic lechniue has been (he expense
assin ated will the Camera equipment it
waues Al The College of Staten Island
WA Ry @ ke GRBI By siem Ko the pro
Bucton o shot 1ns of prted cucl
DO UG & vanaon G INe S1Anaad
PrOOGIAphIC echinue THis lechiugue
ehminaics hulh (he €xpensive pHoto:
Qraphic equipment and the probiems i
volvec i et Lavio ol pasie ons onto
the Cappet Clagd boara Furihen Ihe 1ech
Mg WIows Shusents 1o Gesign and lab
1Al AT OWN LR € 1L ul Dn ALK,y
aiso permits Wtited Quanity production
iy

CQui tech A8 1O Camara I
sgad we expose M Company photo
feversng i 10 (liguolel kgt shown
MHOuGH e BIGINAl an 1ape 1ayup on
Migiar The result 1 8 reversal of ihe
Atk 1ial Can e W tom as ihe
Pegalive I e BIOGUCHon of proled Cir
c WS Fere s 4 kst of the matenals,
B0 EGUIBTINT W Use 1) NS PIGCesS

PARIS The iedephone company
Rt squeicked & 86 1 yourself electrone
ating service for French booelyhearts,
siamping ot what it calked * unodiical ex
ploilalion of ke elephane sysiem "

A whining sound has been Mnstalied 0n 3
bekegphone circul that gives the ex.act Lime
every 10 seconds The whine prevenls
Wndi s of prople from shouting thew
mames and phone munbers (o cach olher
e siience between each recorded an
mouncement

Acrording w0 offwials of Postes ot Tebe-
communcalions (e state rwn post office
B8 LeHeokon COMpARY. IDACTUbHS call:

Materals

Koaax Pnoto Resist (K PR ) Type 3

Kodak Ortho Resist deveiopar

Kodak Oiho Resist. thinner

Copper etchant (ammonium persul-
Phate 0i teri chionde)

IM Scotchcal photo reversing m

Copper-clad boards

Mylal sheels

Proiled cwcud Qratiog 35 (Bishop,
Kepro, o equal)

IM SLolChcal UEvEIODET BNT DBAS

Equipment
Ullravioke! source
Vacuum hame of 12 by 12 glass plates
Spray elcher (Any heated holding tank
can be used to eich Ihe copper-clad
Doard In some cases a small glass
Tray Mat noids the elchants and 15
agdaied by hand can be used A
small hsh tank s st hne )

Making the Negative

1 The procedue kor manulaciuning
Ihe negative 13 quile simple Sian out with
a schemalic duagram of the projct Cir
cut The hirst lask 15 to convert the
schemaic (0 & printed Crcut board loi-
mal, laking 1o CONSIGEIANON SuCh 18C-
10f8 as Ihe szé of the components. the
sockels and INe power dissipalion The
primary draft of the prnted crcuil board
layoul 15 a pancil drawing which will be
used as a guide for laying oul the lape on
clear acetale Draftng aids for printed
CHEUil OIS layouls ate (eadily avalable
touay i all 51765 and lonms. Wl e use
of these 3105, Ine studenls Lai lay v &
professional looking board with a
muimum of effort

2 Piace the Inal iape layup over 3
sheet of Scolche al reversing him, clamp
the wo together iio a vacuum frame,
a0 expase bolh 1 ultraviokel hght Ex-
perunents will beest determing the amoynt
of exposute tme and the dislance om
the souwce although the speciiation
sneets 101 COmect 8xposure lime
suppled wilh the Scolchcal reversing
fum. can serve as a reference The
Scolchcal reversing hirm 1s then devel
opea using Scolchcal developer and
wbbiig pads Rubs off the unexposed
coating Inat the Scotchcal developer has
sonenea

tag for the right time often would hear &
babble of vokces 00 the lise Whal they
heard went something ke this

“H s 23 hours, I nunules and 20 sec
onds  bello out there, this 18 Francos,
i'm bonely. any feminine voices on the
e . B 1 23 ours. 12 manules and 80
Veroaique here, Francos., call
me 06 9188 il 1s 23 hours and 13 min-

The clandestine dial-a-date network be-
came 56 well kBowh 8 Pacia thal the

Making the Printed Clrcuit

1 Once the pholonegative has been
manulactured. degrease the printed ci-
Cul DOrd The enlre BOAID SHouKD e
cleaned e of all din and skin oil Steel
wool 1s ne for this purpose

2 Wash the ponled circuil board m
WwBIM waler, and place il i an Oven (0 dry

3 Apply K PR Type 310 the boara
The toard stould be at ambient lemper
stue belore resisi 15 appied

A Pace W prinled Cicul board n
80 oven for spproximalely 15 minules in
ouder 10 dry the pholo resist

5 Lay the atve on lop of
1he Photo-Bensilized Prinléd cicul
board Then place the combmation in a
vacuum frame where the board wik be
exposed The ullraviolel hghl used 1o ex
pose Ihe board will polymerize the phato
lacquer where « passes thiough the
negalive

6 Nexi, place the board m a devel:
0pING SOINION 10 wash off Lhe unexposed
lacquer

7 Wash the board n 70°F waler 10
remove the developing solution and
nonhardanad lacquer

8 The layout can now ba 38an oA tha
phnied circud board Check & & any er-
tors.

9 Efch the prinled cucul board
(Notg that the hnished printed cicut
board al this pont has polymernzed lac-
quer over the copper conduclons Il will
have 10 be removed )

Conclusion

When USing Ihe Metnoas descnbed
sbuve W produce Prnked CHCUN boards,
the cost of Ine materials is low, the quakity
of Ihe hnished board is excallent, and the
studeni who Compreles a Doard gains a
feehng of personal satislacton and ac-
complshment because of he protes
§0nal quality ot the Board We have lound
Ihat sludenls lake more care and exmibit
greater inlerest n projects when printed
Ccweull boards are used Consequently
they kearn mets of 1He lBChngues of 81ec:
tronic fabrication

Franch reder 10 il simply a3 *'Le Ressau'*
~ "The Nelwork " Such setworks have
opttated since the dawn of the ke
age in Frasce but none was more popular
than "L Horloge Parlante” — The
Speaking Clork ™

One hundred callers were able Lo dial

netwurk woold draw up ko
4 dozen people Mo roup discussions.

= Mabeliephobe is said 1o be & coined
used 1o deseribe anyone who dis-

8 year in » Roaring

Springs, Pa, jail for making 1124

sbacene phone calls, all 1o Lelephone

company employes He must have
ephobe,

Energy
‘theft’
targeted

Public Unhtes Com.
wussioner  Edward  H
Hynes poinung (o liters
ture mailed 1o Mvew Jersey
residents outhming meter
tampering methods  has
ashed Atiorney General
John J Degnan io begin
prosecuting energy thell
through meter tampering

Ina memo 10 the atiod -
ney general Hynes alo
asked for acuon ageinst
any groups or individuals
who urge of advise such
theft

115 the esumate of the
board's staff and 1k utihi-
Lies that ener gy theft in this
state wials §15 million 10
B2 mullion per year That
s energy used and (here
fore mﬁ that must be

nfpriunately
e by a
slilily's law gbading cus
tomers.  Hynes said

Haynes said anyone con
wicted of lampering wil ¢
Weler with lent o de
fraud & subpct 10 punish: -
ment of up 40 sk months in
1l and 2 Line of §) 800 plus
resiitulion

“This is a growing prob-
Jom, and siroag Mrn'rm
alive aclion must be taken
We must eradicate the po-
L300 that meler thelt puys
e commissonet ki

He said tampering with
& meler i “extremely dan
Eerous” because il cuuld e
walt i electirocutiog yf 1w

TION LAMPAPING Uit the
ive wires. o serrous el in
cal hiee or (b case ol
B PIps a4 ey Weak o
xplrion

Bulletin Board Systems

A computented bulletin board works
Just Lke am ordinery bulkciin board
sydem ¢ 1 that instesd of paper and
thumblacks it uses 1 terminal, & compuler,
an, disl-up telephone

a place to kave messages for every-
@aé or for same particulas persan wha,
you know, browses the bulkiin boerd
occasonally

The kit below was developed from
weveral souices wncluding the Peripheral
People i Mercer lLsland. Washington
and the Peopie’'s Message Sysiem in San-
tee, Calfornis. It is being maintained

computers and Ielecammunications
into the hands of everyone While this in
the most complete lsting we have &y
this writing, we would appreciate addi
fions and comections Send them (o
FCNET, BCC, PO Boa E, Menlo Park
CA 94015 or leave them unm the FONFT/
PCC Bulletin Board System for Dave
Caulkung, (415) 948 1474

AUl ibe bullets bosrd systems Listed
Bere can be accemed by telephone using
s 100-bsud ASCH terminal and o Bell
103 modem. Mot use carmiage return as
& speed recognition character, sfrer which

THE ELECTRIC PHONE BOOK

A Directory cf 144 Computerized

sayont why cails, unlibe the Arpanct
which 1 resincted, and The Sourve and
MicioNet which st money  [he List
Bas been soricd by ara code, consull
your local telephune duectary (o1 geo
eraphical comrespondenve

We ars campiling 3 mailing list of people
wntcrested i computers and Ielecom
munication Il you would like tu be
on at, send us 2 note at  the addies
above Il you are wnterested in PAN,
PCNET's computes
PET, send us & stamped. sell addressed
envelope and well send you back

mad system for the

by POC's PONET project, ow effon 10 they are sell-teaching. All are (ree 1o information
(261) 437-0093  (113) 7953700 (314) 030-7704  (404) 407-2640  (714) 730-1208
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Mick's Easy Guida to CCITT Signalling Systams

The ch'M‘ has sat standards for signallin
systams in usa throughout the tvorld. Alaost ol
ha zovuum; for our beloved F tones so don't
You might likKe *o try erperimeniing wath
these archaic systems. This inrormation is
1975 CCITT Orange Book.

from the

CCITT ‘l This is an old anternational systen
ng 500-20 hz signalling.

The 500 hz =as intarrupted at 20 hz to sen

ona-way line & registez signals. Stall u--d an

Hozanbiquae .

CCITT $2. A proposad internationzl system that
didn't catch on. It uses 600-750 hz in a =i
froquency signalling svstem. Scans to ba Bunlh
because 1t's used in Soucth Africa. Nau Zasaland.
and l\utznxlxn.

of ths sa

CCITT

-u.g in=band signalling systems.
It hz for both lina & ragistear signals.
Nesrly all terminal Euzop.-n traf- fic i1s sant
with this system. Notica the Franch influence
uhere this system >s used: France, Austraia,
Jamaiza, Poland. Thlxlnnd.. and HURJTZy.

CCITT 2=u.

Anotherx nu:l in-band system. this one using
2040 and 2400 or and-to-end txnn-nxl-xon af
line and zﬁgx:tlx signals. Widely usaed
international traffic in furope and luxtnhll for
both term- inal and transit traffic. Said to have
slou set-up for satellaite links and cannot ba usad
on TASI-equipped systams. Used in Italy,
Azrgentina. Kenya. Syria. and Uganda.

25

CCITT .

This is our favorite in-band system. It uses
2400 and 2600 for lx.nk—D -link trecnscission of
line signals and a 2-of-ov code for n.
transmission of register signals code
uses 6 irequgncies (700 900.]100,l.CJ»l500 C 17003
in : schema that I'm sure all of you ars familiar
uit

s

Usad far TASI-equip
suitablae for both tarmina
Thais 1s the ourrent woxld standa
every othar systea can Intesract

;-d suh Tarzna cables and
t trafiio.
naarly

this one.

";‘.h

CCITT 35 bis.
his

1s very similar ta &5 n}.c!u! a gaurd and
TASI- .'Lcckxng frequency of 1850 hx iz used fox
transmission of /e signals.
CCITT_$6.
This sa to ba the wave of tha future. I'm

sure you have raad about it s6 I uon't try to

axplain. This is an out-of-band signalling system
that is strictly digital. Tha connection 1s nade
and the billing 1s startsd beafora you get gontrol
of the line. Hera lies the Euat challenga of tha

80°'s. Get the details in voL VI.2 of thae Orange
Book.
CCITT Rl;

is is Regional System 1. ATET heads u
nev-ront and you can =zasily l'l the similari
beatween this system and CCITT . In fsot about
the only diffzrence is that R1 “d0es not have 2400
hz signallinc and cannot be used with
TASI-equipped systems. This stotenent indicstes a

ossibla connaction vetween 2400 hz and TASI. Uhat
oes 2400 hz do anyway? I can't find any reference
to 1t in my lxtc:l{ux-.

cCITT

z this
1e

nals instead of the tuulxn: 260
825 is out-of-bard so this 1s not casy
cre as zv.l.‘oulv forwazd-

1860, & 98¢ backward—
. 660. & 5“0

otice that tha spacing bSatuaen frequencies
is 120 h: while the spacing betueen irequencies on
CCITT %5 1s 200 hx This cystca secems to be
compataiblo with tha military AUTOVON system. I
havo written a seperate article s?nculltan on the
AUTOVON ixqrallxnw system which I'm submitting at

oo

Fﬂicts te Sx.gnalan system R1. which 18 shoun as
Lave chart. Tha 1 wutra
i suspact this unknoun coda
shoun on Tha irrht=hant s1
:mo-uao 1s code BV 1in light of tha above

QPEC]’AL SIGKAL SUBSETS
g &

oL 15
11 - 1nu-zd oparator M o
12 = delzy oreratot o ¥,
71 - ctarcinal call < >
P2 - transit call HS 4
- axtra sisnal (probably BV)
2. Coin Control Signals (datails in TAP 854 ) STnc
CC - coin co
cp - entin geLuzn
r8 - ging back
TSPS (Traffic Service Position System)
to iaentiry tiha trunk typa in TSPS.
T -1 (coin station
i -G (coin station)
BT - 1+ (noncein
STIP = 0 + digits (meneoan)
USE OF FREQUENCIES IN SELECTED SIGMALLING SYSTEMS
R1785 RZ-fwud
ARHY i lRZ-bﬁgl:r
‘1 have an ien lor our age
EEEEEE'_‘EE_ _-'v, _-I-_ i | W _l_. of computerizauon. | com-
500 N/ i pulers ever get 1o powerful,
540 w | we can organme lhem inie
660 x | committess. That Il do them
700 x n
780 x = Julle Andrews
0 n
Z x X
0 13
y ® u
6 x
0 ®
& ® L
00 x x
20 » - %
1700 x
5 ® x
6 o 1
0 x .
8 ® x
0 o
2 N/A
0 »
" N
46 NsA
L] "
30 K7A
g N . “Your Access Code Tom, input Your
29 " Access Codell

F:-qu.nc:a: in 120 hz incx s
lnd 200 hz increanents ixall 500
fi1t 1n sequence but

£xom 540 ha,
hz.

Uu \cies marked N/
hlv- no kneun usa.

CABRRIER CONTROLLED COIN CONTROL

~ Simoe the vorwal DG coin control signals cannot be used on
TOOCH-TONE exchanges, Bell has coms up with two other msthods of
caln contral. The first of thess is inmown as MULTIPLE WINK COIN
CONTROL (M#CC).

This system wvas designed for TSPS and it provides the
operator with soms msasurs of coatrol. MWCC uses mltiple on-hook
signals of 70-I30 williseconds. Tabls I shows the wavaform of these
signals. Take special nots of tha OPERATOR ATTACHED amd OPERATOR

. (Kilgore Trout in TAP#37 asked about this)

The OFERATUR ATTACHED signal 1s used to disable the keywet
on the pay phone. Likewise, the OPERATOR RELEASED siemal is used
to enable the keyest. Someone with a recent mode/ payphons could
trace the intermal aotion of these signals.

Tha on-hook winks should have a duration of 70-130 ms and
should be 100-150 ms apart when semt (75-185 ws received).

The sscond method 1s imown as INBAND COIN CONTROL (ICC).

the szaza t1 . This refers to she andible tonss ussd for control. We know thase
Mick Haflingar as M tones.
The important bit to remsmber is that the pay phons will
900 1100 1300 1500 1700 JOR SSSVPLITOC 1 GUnbd VNELL L4 ! BARG propered Ty ik
wink, This is the same as the OFERATOR RELEASED signal wetioned
7on=1 Ilz cc}u {_, }” - above. Tha M tons should start about 60 ms after the wink emda,
H 1 | $Tar) and the tone should last 900 ws. The wink, from start to finish,
|rRrRReE| ERae T SR [k me | - should last about 350 w.
900 | |3 5 13 | 12 sTP |
| i ! . ST —— Ons appliestion of his informtion would bs to design &
1100 ' ] | 6 Y | KP CR special wmite that gives the ocalling party thair coins back.
lI |l , _L_ I KP1 It way also be poasible to OPERATOR ATTACH a pay station and
1300 | | 1 ) I 7 st2pi prevent the operator from regaining control.
| | | i N TANIE T
1500 ] ] Il | st ‘
I ! } { 1 # VINES  FONCTION VIAVERORM TONES
"The sin frequencies providc 15 possible £
Tombinations. Ton cembinacions are used for“that™™¥ 1 operator released el .
digits 0 to 9 inclusive anu one each for su;nn).l * operator attached _ (Soue el
indicating the beginning (wp) and end (st) 3 coin collsct 700 « 1100
;:és::gcx;?n’:;ﬁngan three combinations u- usad I8 coin reture 1150 + 1700
om 'Notes on Distance Dialing' (sec 5 p33) H ring back 700 + 1700



MORE on AUTOVON

I really enjoyed Ted Vail's discussion of AUTOVON (TAP 60)
and it started the old synapses firing again. I think the answer
has been vight in front of us all the time. Let's start with
some basic facts about AUTOVON and MaBELL.

1) RUTOVON uses BELL's long distance lines. .

2) It follous that AUTOVOM signaling must be compatable,

3) All CCITT analog signaling systems used in America are

'2-0f-6" codes uith 6 evenly spaced frequencies as a hase,

4) Thetmilitaty doesn't have the ability to create their own

system.

It looks like the 'USAF "412L" matrix is just like the BELL
Touch Tone matrix. These are both 2-0f-8 codes and as far as I
know they can only uscd to transmit digits to the central
office. Lets compare the two matrices side by side. Hote that
the BELL frequencios are metricaly spaced while the AUTOVON
frequencies are evenly spaced.

I 1209 1336 1477 1633 } 1620 1740 1860 1980
697 l 1 2 3 A 1020 | 1 2 3 FoO
770 t+ 4 5 6 B 1140 | 4 5 6 F
852 I 7 8 9 Cc 1260 7 8 9 1
941 % 0 L D 1380 n P

Bell Touch Tone AUTOVON Touch Tone
RUTOVON doesn't use ¥ and %, and the A,B,C,D has been
replaced with FO,F.I,P. These lettcrs designate which priority
class you request for your call. FO is FLASH OVERIDE, F is
FLASH, I as IMHMEDIATE. and P 1s PRIORITY, P is the lowest
riority class and FO is the highest class available. Don't try

o use at.

The 'priority rezuest' is first handled on the calling end
to see if the desired class is available. If not a cmlley is
bumped off and the higher priority takes his line. Once an
outgoing line is captured the called number is translated inte
'HF' toncs and processed. One of the digits in this 12-digit
number 1s the IDENTIFICATION DIGIT, which Bell uses to dis-
tinguish pay thones. home phones, and hotel phones. I believe
AUTOVOH uses this digit to carry priority infermation to the
called party.

The article raised some questions in my mind so0 I refered to
my references and found some interesting data in the CCITT
‘Orange Book. RUTOVON has many points o#f similarity with BELL
signaliny system R2. R2 uses 2 sets of 6 frequencies (tuo
2-0f-6 codes) for independent foruard and backward signaling.
These fréiuanciés are listed below and the readexr ean construct
a matrix for study 1f desired.

138 1500, 1
1 1020,

0, and 1980,

and 540,
1380, 1620, 1740 and

Foruard: 620. 1740, 186
Backward: 900, 780, 660,
Some of these frequencies (1020, 1140,
1860) are used in the AUTOVON Touch Tone. One other frequency is
used in the AUTOVON TT, and it should come as no =urprise that

1260 is this frequency. Notice that all R2 frequencies are
spaced 120 hz apart and 1260 is between the forward and backuward
frequencics. Also note that the AUTOVON frequencies are bounded
by 900-1500 hz and 1500-2100 hz. Refer to the table at the end
of this article.

This brings up the possibility that AUTOVOMN is only a
special case of R2. Yf this is true then we have problems
because R2 does not use in-band line contxols. R2 uses 3825 hz
out-of-band control for line signals and as a TASI-locking
frequency.

0f course we know the military and they couldn't come up
with this systen by themselves. It's possible that the U121
system 1s only used for tduch tone and the frequencies wexe
cﬁoson for convienence.

This seems likely because the Army TA341 system seems to £it
in with the RI/%5 system quite well. It also seems compatable
with the international signaling systems where AF U12L is not.

TA341 matrix for
to everxv

0,
40,

Let's draw out the BELL matrix and the Arm
compaxrison. Take the BELL matrix and add 1200 hz
frequency.

900 1100 1300 1500 1700 | 2100 2300 2500 2700 2900
7001 v 2 & 1 1 1900 | &% 8 o 3 ?
900 | 3 5 8 12 2100 | 1 7 9 ?
1100 | 9 KP 2300 | 2 6 ?
1300 | 0 Kp2 £500 | 5 ?
1500 | ST 2700 | ?

Bell HF tones AUTOVOK MF tones

Well.need I say morxe? The only thing missing is the order of
FP,.ST.etec in the AUTOVON system. I suspect they will be the same

@as BELL. Both matrices represent a 2-0f-6 code. Since Bell long
distance lines are used in the AUTOVON system, it scems
reasonable that AUTOVON would use a compatable s;gnalxngosystem.

It is possible that AUTOVON HMF toncs are converted BELL
MF tones before heing placed on the long distance netuork.
Another Bell has special equipment to

ossibility 1s that
E' Surely someone canr

*subtrac 1200 hz from each signalling tone.

find out and let me knou.

Write me in care of TAP
Nick Haflinger

Locksmiths pick away at Caan’s ‘Thief’

Readers with scanners might wish to tune their
attention to the following frequencies which
are used by Ma Bell's maintenance crews:

Primarily used in rural and suburban areas-

Base & Mobiles: 35.16 151.985 MHz

Mobiles only: 43,16 158.34 MHz
Primarily used in metropolitan areas:

451.30 451,325 451,35 451.40 451.45 451.50
In some heavily populated areas the following
frequencies may secondarily be used when all
other frequencies are assigned:

451.175 451,225 451,275 451,375 451.425

451.475 451.525 451.575 451.625 451.675

462,475 462.525

Additionally, the following frequencies are
available in selected metro areas as noted:
Boston MA 471.3125 to 471.3875 MH:z

Los Angeles CA 473.3125 471.4125 507.3125

507.4125 MHz

New York NY 472,9625 472.9875 478.9625

478.9875 MHz

Mobile telephone operators are most often found

operating on: 152,51 152,54 152,57 152.60
152,63 152,66 152,69 15?,72 152,75 152,78--
there are also other frequencies used between
454,375 and 454.65. Not all frequencies used

in all areas. Ship-to-
often heard ont 161,80 161,8

shore phone, calls most

161,90 161.95

162,00 161,825 161,875 161.925 161,975, A
1istina of mobile operator & ship-to-shore
frequencies used at spectfic locations is
called TELE-COMM and 1s available for $3.95,
ppd, from CRB Research. Box 56, Commack NY

11725,

Postal breakthroughs

WASHINGTON — Whilé many people

nave complained about a first-class stam,
Ing up from 13 cents to 15 cents, the U.S.
'ostal Service is very proud of It.

1talked to one of the men who developea
the 15-cent stamp and he considers it one
of the greatest breakthroughs In mal deli-
very since the invention of the zip code.

“For years we've dreamed of 1 15-cent
stamp, but it is one thing to have the con-
cept and another to make It a reality. Ever
since the people upstairs said mln? wanted
It, we have been working day and night to
develop one according to their needs.”

“‘What specifically did they want?"

""They sald they wanted a stamp lighter
in weight so we could get more letters on
an airplane. At the same time It had to
take a beating from hail and snow and
sleet. The stamp also had to be flexible
enough to bend when It was bought in rolls
instead of sheets. And the most important
requirement was that it could not be used

:‘uﬂm when the post office failed to cance!

“How did you solve the last problem?"

“That was the most difficult,” he sald.
*“The post office has been losing between
$10 million and $20 million a year because
when people got a letter with 3 stamp that
was not canceled they steamed it off and
osed |t again. This ia & federal crime, but

“very few federal attorneys will prose-
cute.

““They say it Is too difficult to find a jury
that will convict someone for recycling a
postage stamp. So the people upstairs told
us we had to come up with a stamp that
couldn't be used twice. It wasn't an easy
assignment. The (irst thing we developed
was a glue with an explosive base. When a
person tried to pry off an uncanceled
stamp from a letter, the stamp would blow
his hand off. We thought we had the solu-
tion, but the Occupational Safety and
Health Administration raised objectt

"Blessed are the young,
for they shall inberit the
national debt.” — Herbert
Hoover. -

Four arrested in
$6,000 flim-flam

READINGTON TOWNSHIP

80 we had 10 go back to the drawing
board."
“That was tough luck," | said, ‘because
it would have done away with the
crime.”

“Then we came up with a biue dye. If
you tried to get the stamp off the envelope

would be covered from head to foot

with this indelible dye, and then our postal
inspectors would be able to make a fool-
prool firrest.”

“The people upstairs didn't go for
that?"

""They did, but the postal workers kept
getting the dye all over their clothes and
'nnud the service to pay for new uni-
orms."’

""What was the answer?'"

A secret glue which makes it imposs-
Ible to steam the stamp off. It sell-des-
tructs if anyone tampers with It after it
bas been stuck on an envelope. It's the big-
gest breakthrough since the invention of
alr majl.”

“Will the new 15-cent stamp speed up
the delivery of mail?"*

*1 should hope 0. With less welght and
more stable corners, our new 13cent
stamp could break the record from New
York to Washington by 45 minutes. A [irst-
class letter can nowﬁlo any place with-
in 500 miles in less four days.”

>

W.C FIELDS 1000 1900

66

;)l llhéir p'raperly and mnd ions, and create a In a telephone interview, “Thiel” direc-
" . ecling of insecurity and anger amongst those  tor Michael Mann agreed the fil hic
HOLLY»OOD — Jfmes Caan's next  victims against whom such in!ormn‘ison may — it does show mp‘l{hﬂenw l:al;: ﬂ'gm
movie, “Thief, " 1s not due out until February,  be used,” Kenneth R. Lussier Sr.. chairman of open a safe.

but already it has gotten its first review. the Professional Locksmiths Coordinati

The Professional Locksmiths Coordinat-
ing Council of California and assorted safe
manufacturers do not like the movie. Too
graphic, they sa‘yw

. This time the issues are not sex, violence
or four-letter words but graphic depiction of
safecracking.

“We believe the information this movie
could provide to the criminal element would
be used by them to deprive the general public

Gouncil of California, wrote the producers
the film in a letter dated June 30.

“We do not believe that the general pub-
lic has the need to know how Lo drill open a
safe or otherwise gain entry into prohibited
areas in which an individual, human or corpo-
rale, secures his possessions,” Lussier
continued. "

"But eriminalogically,” Mann said, “the

. letter is inaccurate. You might know how to

dlrill I:a safe :ner seeing the movie, but you'd
alsohave Lo have 15 years of experience to
the methods shown into operation.” i
Mann and Caan do not have that kind of
experience, 30 they someone who did.
The technical adviser on the film, Mann said,
m-wtmunmmmmm.u@

Authorities have arrested fout persons In
connection with a fravdulent withdrawa!
scheme that temporarily netted $6,000
from Citivens National Bank.police Detec-
tive Dan Smith said yesterday.

In the alleged “flim flam,"” a bank
sccount would be opened for $50, Smith
83id. The pext day, about §7,000 would be -

'depmlu'im.pbmyebecl,-mm

someone would return 24 hours later to

- withdraw §4,000, Smith said.

T COULD PROBABLY be shown
by facts and figures that there is

no distinctively native American

ept Congress,” wrote

criminal class exc:

Mark Twain.



