
FORTRESS FUN-DING

INTRODUCTION

A modern Coin Telephone set must provide new

features that will become telephone industry standards

coin telephone services are upgraded by Operating

Cowpanies!. Among these are a high quality, reliable,
electronic coin value signalling system and e# variable
inittal rate coin totalizing circuie. A new elect-

rontc tone generating circuit has replaced the mechan-

ical gong eyetem of eignalling coin values in pay

phones. The signalling circuit produces the coded

audible tone signala which have been adopted by most

Korth American telephone operating companies to signal

coin denomtnarions from # coin telephone to s toll

operator. In addition, it provides coin value pulses

which are counted by a Variable Initial Rate (VIR)

totalizing circuit.

The cofn signalling circuit, developed for new

@ingle-slot coin telephones, eliminates the bulky

mechanical gongs, making room for a new fraud resist-

ant coin chute. It improves the quality of cotn

signalling heard by the operator by providing a
consistent sound which varies less in level with the

norms) variations in line length between the telephone
set and the ewitching office. Signalling security ia
improved by muting the telephone handset receiver

during the time that the tones are on the line.

The totalizing circuit tllustrates the flexibility
gained by using electronica in coin sets. It will

allow the operating company to select the desired
initial rate for local calls and to alter the rate in
S¢ amounts by a very simple Field modification. If
the set is used with @ switching office which provides
& free emergency calling service, the output of the
totalizing circuit may be used to control an electron-

ic switch which ts interrogated by the switching
office. With such e system, the coin ace ie operative
without coin deposit but the switching office will

deny service to all but free calls unless the initial
rate is deposited.

SELECTION OF TECHNOLOGY

The coin signalling problem has been approached

in the past with a combination of electromechanical
and bipolar technologies, However, problems arise
with reliability, power supply, and the need to seitch

the telephone line between the signalling circuit and

the telephone voice circuit. Thus, important design
objectives for the new coin circuit were to operate on
the power available from the telephone line and to be
directly connected in parallel with the voice circuit
of the telephone set. Complementary MOS technology
vee chosen for the coin signalling circuit because of
its low power consumption, excellent noise immunity,
and wide supply voltage and temperature tolerance.

le 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
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sultch contact applies central office battery to the

circuft via the Ring and Tip leade (Fig. 1).

supply and protection circuit increas

supply voltage by approximately 1.8V de to maintain

CIRCUIT DESCRIPTION

When the telephone handset is lifted, @ line

A pover

the available

the minimum 3V dc requirement of the circuit, corrects

Line voltage polarity, and protects the circuit against
transients on the line. An external reset circuit pro-
vides an enabling input to the coin signalling and VIR

c's after # 300msec delay, The same circuit gives an
irmediate disabling input after any break in the power
supply which dissbles the circuit during operations

such ga dial pulsing and coin collect/refund. Coin

inputs appear as contact closures on threes different
Input leads, one for each of the 5, 10 and 25¢ denom-

{nationa. The CMOS microcircult translates these into
coded tone bursts for transmission to the central

office (Fig. 2). Digital signals are also provided at
the start and finish of each eycle to operate a re-

culver muting latching reed relay. The oscillator

Seeds a driver transistor Tl which is normally biased
eff to present a high impedance to the line. R1 con-
trols the magnitude of the transmitted tone. The

totalizer circuit receives from the coin signalling

circuit a pulse for every 5¢ increment of deposited MAR=-APR 1981coinage. It totalizes the amount and when the preset

Initial Rate is reached, actuates a relay. This relay
may be used to enable the dial or in seta with free .
emergency calling capebility, to activate an electronic

switch. The initial rate may be varied from S¢ to 40¢
in S¢ increments. NO. 66

To dmprove the line balance ground isolation is
provided, This circuit senses the presence of loop

current and opens the ground path during the talking

period, 
- 4 shows the level of tone bursts measured at
termination at the C.0. for different tomp-

eratures and line lenpths.

CMOS TUNE OSCILLATOR

The gateable CMOS sine wave oscillator used in
the coin sipmalling circuit utilizes three CMOS inver-

ters (Ay,A2,A3 in Fig. 3) in the following way. In-
verter Az is connected as a Colpiets type oscillator

with the frequency determining elements being inductor
Ly and the two capacitors Cy and C2 connected in
series. Feedback of correct phase and magnitude is
applied to the gate of Az by Providing an ac ground at

the node of Cy and Cz. The ac ground is provided by
connecting the input and output of \, together. Ry
provides stabilization of the output resistance of A2
to control Frequency drift. Limiting diodes D],D2 and

thermistor Ry) stabilize the oscilletor output voltage
with regard to temperature and supply voltege varie-

tions. Power for Ay and Az is provided vie series

n-type devices which are switched by logic level "B"
(Fig. 2). The sine wave ts present throughout the
signalling cycle. Tone bursts are crested by gating
the oscillator output into Ay using the coin value

code pulses generated by the logic. This method of
hating a constant sine wave was chosen to achieve a

fast rise time for the output tone burst. To have
turned the oscillator on and off would have required a

considerable number of off chip components to achieve
an acceptably fast rise time. With this technique,

the only “off chip" components are gain and frequency
controlling elements.

co; US TON

The concept of the new coin signal Ing and
totalizing circuit involves the use of a micropower
technology with # capability for implementing lincar
ee vell as 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
@ technology having these features, the system can
be placed directly in parallel with the telephone
Speech network without causing tranamission los,

without changing the equalization characteriaticn of
the speech network, and wirhour going to the added
expense of a local power supply.

Systems for improving the security of Coin Tele-
Phone eignalling and for providing automared Jony
distance calling (DDD) are under investigation.
While the detuils of such systems are not settled, ft
fe clear that they vill require much more digital
processing at the coin station. Improved signalling
between switching office and coin set as well ax ex-
panded totalizing and storage functions can be
achieved with cechnology and design methods based on
those that have proven successful in the present
coin stgnalling and cotalizing circuits.

LETTERS FROM READERS

= -—- On Long Island if you dial 958 you get a
computes with a voice which announces the

oo 
— 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 if 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 it isn'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-- o1' 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

ie part of the year before Doc realizes what
happened and then yets it straightened out!

Good luck!
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This eqgere _to signaling system RI, which 1s shoun a@
in the above chart. The 3 extraMick's Easy Guide to CCITT Signalling Systems

and ? i suspect this Yapneun code
lads

The CCITT has set standards for signalling ADE ne<.ons vane BN ene oe eee ete orand Sedan
systems in uso throughout the vorld. Alnost a 233 £ Ae
AYE EOE i use EOE OUE ioeed AE tones so don?t, “:5e2 guess that 1300 1500%ts code BV in light of the above

Worry. You might like to try experimenting with Sereray SIGKAL SUBSETS
some of these archaic systems. This information 18 cclT

from the 1975 CCiTT Orange Book. MW = teuaed oparator a ISian
= r *

ccITr #1. This is an old anternational systen iB, = galsy Gpergcre * me
tre saree 200720 hz signalling, ba _. tSanect Gall i =

e = sas interrupte a = o sen -

one-way line £ register signals. Still ised in extra signal (probably BV) A.
Rozasbaicue.. 2. Coin Control Signals (details in TAP #54 > Ome

CCITT $2. A proposed internationsl system that Cee eeen ee tcen
didn't catch on, It uses 600/750 hz in a single oP = etse bree
fraquancy signalling system, Scens to be British * aR

ecause it's used an South Africa. Neu and, -:_ TSPS (Traffic Service Position System?
and Austrailia. ig nacessery to igentizy the trunk type in TSPS.
ccrTT 23 a 7 2) * dzaats (coin station)

re uae eee the Ptetp in-band pagnalling systecs. Pe ff Maaeee (ogan stecaon)
usas 2 z for bot ine yagistar signals. = =

Nearly all terminal European traf- fic is St3P - 0 * digits (noncoind
with this system. Hotica the French infl

where this system -s used: France, Austr USE OF FREQUENCIES IN SELECTED SIGNALLING SYSTEMS

Jamaica, Poland. Thailand. and AGES _
RIZ05 R2-iud

CCITT $4. gny | R2-back
ther early in-band system, this one using ! USAF ay,

2040 ang 2400 or end-to-end transnigsion of FREQUENCY I I ! | ve an ides for our age
line and register signals. Wide a ee tar ard teed Coated Codie of computerization. If com-
internctional traffic in Euro and “suitable for 500 NeA 1 puters ever get too powerful.
both term- inal and transit traific. Said to have S40 x | we can organme them inte
slou se for satellite links snd cannot he used 660 x I committees. That li do them
on TASI-equipped systems. Used in Italy, 700 * ia.
Axrgentin, Kenya, Syria, and Uganda. gee * — Julie Andrews

x

ccrTT 25. 1020 x 1K

This is our favorite in-band system. It uses 1100 x
2400 and 2600 for link-by-link trensrigsion of 1140 wits

line signals and a Z-of-o code fox =e, 1260 x

transmission of register signals. “ha coda 1300 *

uses 6 frequgncies, (700, 90077103; 1203, 150006 1900) 1360 * *

in a schema that L'm sure all of you are familiar 1500 “ x
with. 1620 * od

sed for TASI ed subsarina cables and 1700 “

suitable for both tefdine t 5 1760 « *
This is the ovrrent world standa= 1860 x

every other system can interact +: 1900 *
1980 x x

cerrT 35 bis. 2100 “

his 1s very similar to #5 secre a gaurd and 2220 N/A
TASI- ooking frequency of 1850 hx 1s used for 2300 ®
transmission of ree signals. 2340 neal

2460 WA

CCITT 86. 2500 *
This se to be the wave of tha pene I's 2530 NZA

sure you have read about it so I won't try 2700 x "Your Access Code Tom, input Your
explain. This is an out-of-band signalling ioaten 2820 NCA Access Codel!”
that is strictly digital. Th connection is made 2900 "
aud Ene balling efifestthe g to ore you gee Soper es ——— _
° eo ine Here es ne rea cha. enge o a

‘s Frequencies in 120 hz increments from 540 ha,80°s. Get the details in VOL VI.2 of the Orange Frecuencies 2 ahze ne eer emenss
Frequchcies marked K/A fit in sequence but

ccrrr RI. 1 h no Known use.

This is Regional system ATCT heads up this

verant and you can easily gee the Simslaritiag CARRIER CONTROLLED COIN COMTROL
betueen this system and ecirt #§, In gaor about

a only ference is t R1 does not have 240 Simoe the normal DC coin control signals cannot be used on

hz signallinc and cannot be used with
TAST-equipped systems. This statenent indicates a TOUCH-TONE exchanges, Bell has come up with two other methods of
oesible connection Be cueen byGoche) and TAS H What cain control. The first of theee is know as MULTIPLE WINK CODY
oes =z do anyway? I can nd any reference

to it in my literature. CONTRGL (MCC).
Thia syetem was designed for TSPS and it provides the

ccITT R2. operator with som measure of control. MCC uses miltiple on-hook

re opeee ee Tene voRSENeS Gz tegsonal, System 6s signals of 70-130 williseconds. Table [ shows the waveform of these
xatec like #5 because it uses a ‘:2-o0f-6 code for pet ee . However this signals. Take special note of the OPERATOR ATTACHED and OPERATOR ~.

system offers independent forua backward RELEASED signals. (Kilgore Trout in TAP#37 asked about this)
fignalling. Also it uses 2825 ho for pecezessssen The OPERATUR ATTACHED signal is used to disable the lsyvet
of line signals instead of the

r

familiar 2600
out-of-ba ° his 1s not casy

follows: fozrvward=

gt backward—162

140, ieee: sea "Ja0. 560.
tice that tha spacing Setueen frequenc

CITT #5 is 200 hs This system scens
compatable wath the military AUTOVON sygtem. I

v a en a seperate artic t. t
Rte vox signaliing System which I'm submitting at. The: sete santhied Ae koxown ae THBAND COIN (CONTROL (100).
the sana ti . This refers to the audible tonss used for control. ¥e know these

Mick Haflinger as MF tones.

The important bit to remember is that the pay phone will

900 1100 1300 1500 1700 mt pee ie NST Sb. nae been vey by
wink. This is the same as the OPERATOR RELEASED signal mtioned

woe ba le a T; | v4 iseael above. Tha MF tons should start about 60 ms after the wink onda,
| | ST3P! and the tone should last 900 ms. The wink, from otart to finish,
ey eee should last abont 350 ms.

900 | {3

levewoume| waswmnall meneecusl ace sews leenece en | One application of his information would be to design a
1100 ° | 16 19 1 KP CR Special mite that cives the calling party thair coins back.

lcwwenews eceesen! weomeuesl cowecascfeooutt be It may also be possible to OPERATOR ATTACH a pay station and
1300 \ \ H a H 7 ST2PI prevent the operator from regaining control.

| 1 =| i \_ | TARLE T.
1500 ! ! 4 | st |

“The six frequencies provide 15 possibl f
gonbinations, Ten combinations ar used forthe "°’ 1 operator released _[7=1__.
digits 0 to 9 anclusave ang one ex signals x operator attached Ge LeleL_
andi¢ating the beginning (ip) and tna tse) ae 3 coin collect 700 + 1100

pulsing. the remaining three combinations are used rf eOin sebiire 1150 + 1700
tal signa

‘Notes on Distance Dialing' (sec 5 p33) 5 ring back 700 + 1700



MORE on AUTOVON

T really enjoyed Ted Vail's discussion of AUTOVON (TAP 60)
and it started the old synapses firing again. I think the answer
has been right in front of us all the time. Let's start with
Some basic facts about AUTOVON and MaBELL.

1) AUTOVOH uses BELL's long distance lines.
2) It follous that AUTOVON signaling must be compatable.
3) All CCITT analog signaling systems used in America are

'2-of-6' codes with 6 evenly spaced frequencies as a hase.
4) rhe pilitarys 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-of-8 codes and as far as I
know they can only used to transmit digits to the central
office. Lets compare the two matrices side by side. Note that
the BELL frequencies are metricaly spaced while the AUTOVON
frequencies are evenly spaced.

1 1209 1336 1477 1633 H 1620 1740 1860 1980

697 | 1 2 3 A 1o20 | 1 2 3 FO
770 t 4 5 6 B 1140 | & 5 6 F
852 | 7 8 9 c 1260 7 8 9 I
941 * 0 a D 1380 Ui)

Bell Touch Tone AUTOVON Touch Tone

AUTOVON doesn't use * and #, and the A,B,.C,D has been
replaced with FO,F.I,P. These letters designate which priority
class you request for your call. FO is FLASH OVERIDE, F is
FLASH, I ais IMMEDIATE. and FP is PRIORITY. P is the lowest
riority class and FO is the highest class available. Don't try
o use it.

The ‘priority request’ first handled on the calling end
to see if the desired class is available. If not a caller is
bumped off and the higher priority takes his line. Once an
eutgoing line is captured the called number is translated into
‘MF’ tones and processed. One of the digits in this 12-digit
number is the IDENTIFICATION DIGIT, which Bell uses to dis-
tinguish pay Prenes « home phones, and hotel phones. I believe
AUTOVON uses this dagit to carry priority information to the
called party.

is

The article raised some questions in my mind so I refered to
my references and found some interesting data in the CCITT
‘Orange Book. KUTOVON has many points of Similarity with BELL
signaling system R2. R2 uses 2 sets of 6 Frequencies (two
2-of-6 codes) for independent foruard and backward signaling.
These frequencies are listed below and the reader can construct
a matrix for study if desired.

1380,

1440,

1500, 1

1020,

0,

an

Forward: 620
Backward? 900 Do

» (74 and 1980.
+ 780 d 540.

Some of these frequencies (1020, 1140, 1380, 1620, 1740 and
1860) are used in the AUTOVON Touch Tone. One other frequency is
used in the AUTOVON TT, and it should come as no -“+prise that

1260 is this frequency. Notice that all R2 frequencies are

spaced 120 hz apart and 1260 is between the forward and backward
frequencies. Also note that the AUTOVON grequencics 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 AUTOVON is only a
special case of R2. If this is true then we have problems
because R2 does not use in-band line controls. R2 uses 3825 hz

out-of-band control for line signals and as a TASI-locking

frequency.

Of course we know the military and they couldn't come up

with this system by themselves. It's possible that the 412L

system is only used for touch tone and the frequencies were

chosen for convienence, .
This seems likely because the Army TA341 system seems to £it

in with the RIv#5 system quite well. It also seems compatable
with the international signaling systems where AF 412L is not.

Let's draw out ‘the BELL matrix and the hemy TA341 matrix for
comparison. Take the BELL matrix and add 1200 he to every

frequency.

900 1100 1300 1500 1700 1 2100 2300 2500 2700 2900

yoo! } 2 4 7 WW 1900 | & 8 OF 3 ?
900 | 3 5 12 2100 | 7 ?
1100 | 6 9 KP 2300 | 2 6 ?
1300 } 0 KP2 £500 | 5 ?
1500 | ST 2700 | ?

Bell MF tones AUTOVON MF tones

Well.need I say more? The only thing missing is the order of

KP,ST.etc in the AUTOVON system. I suspect they will he the same

as BELL. Both matrices represent a 2-of-6 code. Since Bell long
distance lines are used in the AUTOVON system, it seems
reasonable that AUTOVON would use a compatable signaling system.

is possible that AUTOVON MF tones are converted o BELL

i placed on_the long distance network.
Bell has special equipment to

Surely someone car

MF tones before heing
Another possibility is that 1 .

‘subtract’ 1200 hz £rom each signalling tone.
find out and let me know.

Write me in care of TAP
Nick Haflinger

Locksmiths pick away at Caan’s ‘Thief’

of their property and possessions, and create a In a tele jone interview, “Thief” direc-

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 assiqned:

451.175 451.225 451.275 451.375 451.425
951.475 451.525 451.575 451.625 451.675
462.475 462.525

Additionally, the following frequencies are

available in selected metro areas as noted:
Boston MA 471.3125 to 471.3875 MHz

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
152,63 152,66 152,69 152,72 152,75 152,78--
there are also other frequencies used between
454,375 and 454.65. Not all frequencies used
in all areas. Ship-to-shore
often heard ont 161,80 161,8

hone, calls most
161,90 161.95

162,00 161,825 161,875 161.925 161,975, A
listina of mobile operator & ship-to-shore
frequencies used at spectfic locations is
called TELE-COMM and is available for $3.95,
pod, from CRB Research. Box 56, Commack NY
11725,

Postal breakthroughs
WASHINGTON — While 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.

T talked to one of the men who developeo

the 15-cent stamp and he considers it one
of the greatest breakthro in mail deli-

very since the invention of the zip code.

“For years we've dreamed of a 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 on | wanted
it, we have been working day night to

develop one according to their needs.’

“What spectfically did they want?”

"They said 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

tan when the post office failed to cance!

“How did you solve the last problem?"
“That was the most difficult,” he sald.

“'Thé post office has been losing between
$10 million and $20 million a year because
when people got a letter with a stamp that
was not canceled they steamed it off and

osed it again. This is a federal crime, but
“very few federal attorneys will prose-
cate.

“They say It 16 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 first 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 objections

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

Four arrested in

so we had to go back to the drawing

board.”

“That was tough luck,’ I said, ‘because

It would have done away with the

“Then we came up with a blue dye. If

you tried to get the stamp off the envelope

you would be covered from head to foot

with this indelible dye, and then our postal

inspectors would be able to make a fool-

proof drrest.””

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

‘“They did, but the postal workers kept
getting the dye all over their clothes and
ot the service to pay for new uni-
forms."

“What was the answer?"

“A secret glue which makes it imposs-

Ible to steam the stamp off. It self-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

air mail.”

“Will the new 15-cent stamp speed up

the delivery of mail?”

“L should bope so. With less welght and

more stable corners, our new 15-cent

stamp could break the record from New
York to Washington by 4 minutes. A first-

class letter can eo any place with-
in 500 miles in less four days.”
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HOLLY} OOD — Jdmes Caan's next

movie. “Thief,” is not due out until February,

but already it has gotten its first review.

The Professional Locksmiths Coordinat-
ing Council of California and assorted safe

manufacturers do not like the movie. Too

graphic. they ay.
. 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

fecling of insecurity and anger amongst those
victims against whom such information may
be used,” Kenneth R. Lussier Sr.. chairman of
the Professional Locksmiths Coordinati
Council of California, wrote the producers
the film in a letter dated June 30.

e 6.8

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

continued.

tor Michae] Mann agreed the film is graphic— It does show sophisticated weys [> pick
open a safe.

"But criminalogically,” Mann said, “the
. letter is inaccurate. You might know how to
arin fel safe ees seeing the movie, but you'd
also have to have 15 years of experience to

the methods shown into operation.” a
Mann and Caan do not have that kind of

experience, 90 they hired someone who did.
The technical adviser on the film, Mann said,
had worked as a burglar for ore than 8 dec-

$6,000 flim-flam
READINGTON TOWNSHIP |

Authorities have arrested four persons in
Connection with a fraudulent withdrawal
scheme that temporarily netted $6,000
from Citizens National Bank.police Detec-
tive Dan Smith said yesterday.

In the alleged “flim flam,” a bank
account would be opened for $50, Smith
aid. The next day, about §7,000 would be-
deposited with a phony check, and then

someone would return 24 hours later to
- withdraw §6,000, Smith said.

T COULD PROBABLY be shownby facts and figures that there is ho distinctively native American ept Congress,” wrote
criminal class excMark Twain.


