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By Jack Kranyak

It has recently come to TEL'S attention
that Pacific Telephone has more than
passing interest in our publication. About
two weeks ago we recieved, in the space of
a half an hour, two rather disturbing phone
calls. Neither caller identified himself but
both conveyed similar messages. The gist of
which was that the Pasadena office of Bell
telephone security was expressing the view
that TEL would soon be out of business.
Both callers had been told that telco
security and legal departments were aware
of us and “going to do something about
it.”

After a few moments nervous chatier we
decided that the best aproach would be to
confront Ma Bell’s agents ourselves and
find out what was up. The first call to the
Pasadena number found the security off-
icer “out for a second” and illicited a pro-
mise that he would return our call on his
return. Two hours later we tried again,
this time the object of our inquiry was
“in", We mentioned the phone calls we had
received earlier in the day and asked what
it all meant. The reply was not what we
had expected. We were told that there was
no move afoot to close TEL down, but
that the security department was of
course aware of us. Upon further ques-
tioning it was admitted that the telco
legal department was working on some-
thing but what it might be was not dis-
closed.

We assumed that our informants had mis-
understood or over reacted to their con-
versation with the security department.
However, when later that same day one of
the original callers reached us again, he
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played us a tape of his conversation with
Pasedena.

On that tape it was very clear what Bell’s
intentions were. They mean to close TEL
down by whatever means possible. It is
their contention that we are advocating
defrauding the phone company as well as
other illegal acts. Let us take this oppor-
tunity to “‘make this perfectly clear” TEL
publishes it's articles for the purpose of
informing the interested public what is
happening in the world of telephony.
It is a fact of life that toll fraud exists.
The telephone is perhaps the most com-
mon thing in America, just about every-
body has one, The average subscriber
spends well over $90 a year for the use of
this magic communications device. It is
also a fact that for all intents and pur-
poses the Bell system has a monopoly on
telephone and long distance commun-
ication. Even where independent telephone
companies exist, they must use Bell trunk

. lines to communicate with phones outside

their own area. It is no wonder that so
many Americans are fascinated with the
Telephone system. “Cheating” the phone
company while “‘that wouldn’t be right™ is
a fact of American life.
Our magazine is about the telephone, and
we report on all aspects connected with it.
We epmbhasize, TEL does not in any way
encourage any illegal actions directed to-
ward the phone company, or for that
matter toward anyone. But just as America
was spellbound by the cheating of “Water-
gate’ so is Ma Bell just as alluring to
many of us. There is a small pleasure felt by
many in reading that someone has put it
to her. O
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Touch-Tone:

by JOHN REYNOLDS

Touch-Tone dialing has now been with us
for over ten years. In that time it has made
great changes in our telephone system.
Many of these changes are not at first
obvious to the average subscriber. The
sittuation is analagous to putting a turbine
engine in a regular auto body, the controls
remain basicaly the same, but the machine
is totaly different. What is Touch-Tone all
about? Read on!

The need for the pushbutton telephone, as
opposed to the standard rotary dial is not
based on any one factor. Important con-
siderations in the development of a push-
button system were the need for faster
dialing as well as the need for more accur-
ate dialing. But an even more important
reason was probably the greatest factor in
creating Touch-Tone; the need to be able
to transmit information (data) over the
telephone lines.

The signals generated by a rotary dial are
DC pulses that can only control local
central office equipment, opening and
closing circuits each time a digit is dialed.
Further dialing after a connection has been
made results in interruptions in the voice
pathway. Even more important is the fact
that there is no DC continuity between the
calling and called telephones, This makes it
impossible, without special equipment, to
transmit the DC pulses.

Touch-Tone phones, however, generate AC
signals in the voice frequency range that
come out sounding like musical tones.
These tones, or signals, pass through the
central office equipment just as regular
conversation would. They can therefore be
transmited nationwide or worldwide, With
a device at the other end to interpret these
additional tones, the line can be used for
functions other than talking. The banking
business was one of the first to to put
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Touch-Tone data systems into operation

and is using them for handling account

transactions, billing and credit authori-

zations.

Touch-Tone dialing is an offshoot of :

Multi-frequency (MF) switching, which has

been in use on toll and dial service assist- _‘

ance (DSA) switchboards for many years.
It was never adapted, however, to consum-
er telephones because the system required
proper filter circuits to guard against
voice interference. A further reason for
adopting a different pushbutton system for

Construction

Project ®

by MONTI RIEMAN

Have you ever heard anyone talk about
1633Hz. The 1633Hz tone is one of the
Touch-Tone signaling tones used by the
telephone company. It, when paired with
other tones, can be used to access comput-
ors, loop-arounds for call conferencing, and
a variety of other uses. Now the ques-
tion is, how hard is it to get the 1633Hz
tone? If you have a special use for it, the
telephone company will install 16 button
Touch-Tone pads. Or you can modify your
existing Touch-Tone phone. Once you
have the 1633Hz tone, you will have
four new numbers on your Touch-Tone
pad.

The first questions that come to mind are,
how hard is it to modify the Touch-Tone
pad? How long will it take? How much will
it cost? Simple, 30 minutes, and about
$1.00 to $2.00 for a SPDT toggle switch
(Radio Schack Cat. No. 275-613, cost
$1.29) or similiar, First you obtain a
switch, how it is done follows.

Telephone Electronics Line
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what it is
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what it does

consumer use was that special equipment
would have been required to keep sub-
scribers from using the original MF tones
to place free long-distance calls. Phone
Phreaks have none-the-less managed to
create their own tone encoders and are a
constant irritant to the phone company.
The original MF tones are shown in the
following table.

MULTI-FREQUENCY SIGNALING CODE
Digit Frequencies (Hz) Digit Frequencies (Hz)
1 700+ 900 7 700+ 1500
2 700 + 1100 8 900 + 1500

3 900 + 1100 9 1100+ 1500
4 700 + 1300 0 1300+ 1500
5 900+ 1300 KP 1100+ 1700
6 1100 + 1300 ST 1500+ 1700

Eight frequencies in the 700- 1o 1700-Hz
range (the same range as for MF) comprise
the four-by-four code designed for Touch-
Tone dialing. The 8 frequencies, selected to
avoid harmonically related interference
from speech signals, are divided into 4

(Continued on Page ] 3)

add four new tones

o your

First unscrew the screws on the bot-

tom of your telephone which hold the

cover and remove it. Look for the Touch-
Tone pad and the supporting bracket it is
on. Loosen the screw holding the Touch-
Tone pad on its supporting bracket.
Carefully remove the pad (be sure not to
remove any wires) and remove the thin
plastic protector on the top of the pad.
Undo the protector on the bottom of the
pad and let it stradle the wires leading
through to the Touch-Tone pad.

Locate the two toroid transformers that
generate the Touch-Tone frequencies. They
are the big doughnut shaped things on the
underside of the pad. If the transformer on
the left has a plastic protector on it, take
it off. Now locate the 3-pole terminal strip
on the bottom edge of the pad about one-
inch down from the toroid transformers.
Find the terminal on the left and separate
the two pieces of joined metal being care-
ful not to break them off. Take a one-foot

;pl'ﬂ 1975 L R

telephone

piece of insulated wire and strip about
1/8th of an inch off both ends. Take one
of the ends and solder it to the outside
half of the separated terminal (it is slight-
ly off the edge of the P.C. board). Take

‘another piece of wire the same length and

solcer it to the other half of the terminal.
You should have some way to identify this
wire from the frist one. Make it another
color or put a piece of tape on the end of
it. Twist these two wires together for
now.

(Note: On some Touch-Tone pads the
terminal strips are replaced by a yellow-
orange wire. If this is the case, cut the wire
in the middle and strip the two new ends.
These two ends will correspond to the
above mentioned terminals.)

Locate the toroid transformer on the left.
There should be two strips of five solder

(Continued on Page 17)
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CENTRAL OFFICE OPERATIONS

step-by-step
exchange

by DAVID REESE

In a step-bysstep office each telephone
number has a location in 2 e s lrin
called an imtermediate distribunng frame
and from there it is connected to a device
called a lirnie finder.

The line finder is & piece of eqguipment
with ten steps up and ten steps accross. At
each of these steps accross a customers
line from the mrermedizie distributing
frame is connected. The line finder has a
pointer (called a wiper) which can make
contact with each of the ten steps ac-
cross. You might think of it as & ladder
such as used in libranes, which allow the
user to climb up a5 well as roll the ladder
alony to a different position. A linefinder
may serve as many s two hundred cus-
tomers, depending on the class of service
and average percentage of calls.

When the telephons receiver is taken ofl
the hook the line finder is alerted that you
wish to make a call, The unit then searches
for your line and connects it to a first sel-
ector, which when selected produces dial
tone, This is an indicator that the selector
is ready to receive dial pulsing, Each line-
finder is connected ro a first selector,

The selector is aiso a piece of equipment
with ten steps up and ten accross. The
wiper rotales aceross the contacts until
it finds an idle one. This process is a search
for & second selector. If, for example, the
first number dialed was a four, the wiper
of the first selector sieps up (o
the fourth level or step. The wiper then
rotates accross the contacts until it finds
an idle or unused second selector, This pro-
cess 15 repeated as you dial, each digit sig-
nailing a position to a stepping switch. or
first through filth selector, until the
connector siage is reached.,

(Continued on Page 19)
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Tend R... Talking leads commonly called Tip

i ond Ring
S e ieen. Make-btsy contral lead
Coootvenne Makesbusy conbrol Jead associsted
with conneclor swiloh

Norte that the circult for operation of ([goi.r
through the narmally closed contucts of (CO).
If relay (COJ should be operated onan incoming
call (ZJ cannior operaie. And, when (COJ oper-
gles i the first stoge of an outgoing call (L)
will release,

On an griginating call, the operation of relay
(L) usually causes the following ections:

1. It conneers the battery potential through
the rormally closed. contacts of the (CG)
relay to mark the celling line’s position
on the linefinder banks. |

J2 It grounids the ST or linefinder control
lead 1o start a linefinder selectar huni-
ing for the calling line, )

3 [t prepares ¢ cireuit 10 make busy the call-
ir P:m}:' to orther calls, When the linefinder \
;z)geuor- canneécts fo the calling line rer-
minals on the linefinder bank the (COJ .
relay will be aperated, removing ;{711:/ Jrom
averass the subscriber’s line and will make
busy the calling line to incoming phonr |
edg by extending the ground candition
of the § lead (o the terminaling equip-
meni, The release of fhe (L) nefg}y will
remove the ground state from the ST lead
1o frec the linefinder control circuit.
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Anatomy Of A Phone-Bust
"how to get causght”™

hy BENJAMIN DOVER

I staried phreaking several years ago as a result of an article in the October 1971 issue of
Esquire magazine, but I was never in cantact with any other “phone phreaks™, T designed
and developed my own “box™ which was about 6 x 3% x 1% in size. After getting the
bugs out, I used my box for about a year and a half.

Then, in the winter of "73 my Uncle got
bustéd (I had made him a box too). Since.
my wife worked for Ma Bell #t didn't ta
long for them to get their suspicions

geles since they were reputed 1o have

: ck in fighting the Big Bell
SRRRG i attm‘ne)t bills, 1
WeNence”” (ie. a Blue
By conviction, The

and put a tap on our phone. Then ERATY

March 10th, our apartment was raided A SRR NEE L rversations, in-
Bell and their gestapo stooges. Fortunatg BTl QUEERRRERTOBn s was evidence
I hgd a Lﬁﬂcwwammg b;causr they : CRAUS, - MR e Sevidence in court.
tried on Marci 9th at 7 o'tlock in § HESE (A R HREWITh expert witnesses
morning but didn't get an answer. v by g court, and a bill
Afer tearing our apartment apart, an S5 AT . B beat the rap, So
the process stealing some good porno TSR BRI I N0 contes! g5 parl
they had no damn business taking. I v O e Hllslnt o pay the phone
told that probably nothing else wolEEIEGmuRNERSRTRNEOWEE- ther (zbout $140)

hrappen. Let this. however, be a lessp

r probation. Thay
on March 20th I went to 'w'm'k al 11 3

charges against

and at 11:45 the local cops arrested

wife on California Penal Code 702 ( grent W coun and

Beverly Rance,

mgned the search

ERAlng (0 Foept the plea
IR bt balke

e (erred 20 the pro

. ; ow(?emuncmg

ppear béfore her again in

and they arrested me ool TRY bail
$300 each, more than ;\: had (
get a bondsman to bag

laskgdmeco;as _ :
warrent so damned S :md they snrd that one mzmth

;J::lgx?mf Dm‘:f_ ‘gt‘gcﬂ em }lhose N The probation officer tried o get me o

_ admit that [ still had a1 box, was still op-
On March erating and that I had, in fact, made more
from her calls than I had been chnmed with. [ re-
fused to play his game so he decided to
stick it 1o me. He recommended hoth jadl
and probation, even though the phone
company didn't want to press for jail at
the time.

Back m court .Tudge Beverly. who has a

#Fjob had nothmg 1o do N
R Ltmrc were no parts ux -

Nen. ifost ;
ply dldﬂl have access 10 such things,
{The phone company security peaple

I saw no easy way out and hired the
Law Offices of Richard Monroe in Los (Continued on Page 20}
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DIAL TONE SPEED
MEASUREMENT

part three

This article is the third in a series of articles

dealing with telephone company plant engineer-

ing and maintainance. It is primarily intended
for knowledgeable enthusiasts and plant em-
ployees who have a background in this field.

Each month a topic will be investigated as we
progressiinto the field of telephony.

TIMING CIRCUITS
Testing and Calibration

Effects of Timing Error

If the effect of the fourth source of meas-
urment error is to be minimized, attention
to maintaining an accurate threesecond
timing interval is required. The effect of
timing circuit errors on measurement error
is illustrated below using a No. 5 Crossbar
situation. In this demonstration two impor-
tant assumptions are made:

1. The other sources of measurement
error are ignored.

2. Dial Tone Delay is caused entirely by
one component or groups of compon-
ents. (The No. 5 Crossbar Origination
Registers in this instance,)

Neither of the above can be totally ignored
in considering the Total Measurement
Error. In considering the measurement
error of the DTS timing circuit alone, the
second assumption becomes less appro-
priate as overloads increase because other
components such as Channel Blocking and
Dial Tone Marker Delay do contribute sig-
nificantly to Dial Tone Delay. The add-
itional assumptions that have been made
for this illustration follow:

. No. of Originating Registers. . . . . . 25
. Register Holding Hours. . 12" Variable
.Service . ....... .. Order of Amival
. Delay Curve
. Number of Sources . ...... Infinite
. Timing Circuit Settings

A.3.0” (Correct)

B. 2.7"

C.33”

The illustartion gives a comparison for the
three occupancy levels (.70, .80 & .90)

Wb W=

corresponding to typical ABD and 10-high
day loading conditions. A comparison of
the apparent DTS% over 3 seconds as
measured by the DTS register circuit is
made as shown below:

Step 1: Compute T/H for

the apparent DTS% over 3 seconds as
measur¢tl by the DTS register circuit is
made as shown below:
Step 1: Compute T/H for each Timing
Circuit as follows:
A. For 37 setting. T/H=3/12=.250
B. For 2.7” setting, T/H=2.7/12=.225
C. For 3.3” setting, T/H=33/12=.275
Step 2: From Approximiate Delay Curve
Determine the % over T/H for
each set of conditions.
The results are tabulated below:
Apparent DTS% over 3" from DTS reg-
ister circuit (D/T x 100) for Timing

Setting of:
Seconds: 37 27" 33"
(T/H) (.250) (.225) (.275)
Occupancy
10 1.0 12 0.8
80 6.0 7.0 54
.90 28.0 300 260

* correct setting

Recall that these are aproximate, for illus-
tration purposes only, and substantially
less appropriate for the higher occupancy
levels wherein overloading occurs and other
components inroduce actual delays. How-
ever, they do demonstrate the effects of
inaccuracy in the 3 Timing Circuit. It is
for this reason that precision in testing the
Timer Circuit is essential.

METHODS OF DETERMINING
ACCURACY OF TIMING CIRCUIT
The accuracy of the timing circuit can be
appraised both by observing the number of
tests shown by the Test (T) Register and
more accurately by using a stop-watch and
observing the stepping of the selector

switches.

Observing the number of tests in one hour
is simple and should be done for every day
the dial tone speed is measured. To do this
it is necessary to compute the the number
of tests to be expected in the measurement
period and to compare the actual number
of tests to this standard.

A more exact test is one which will disclose

Telephone Electronics Line |




the need for recalibrating the timer of the
vacuum-tube timer, or servicing or replac-
ing the synchronous timer, It is done by
using a stop watch. Recognize that the
central office maintainance forces will be
involved in this procedure.

Because of the differences between the two
timing circuits, the procedure for ap-
plying these two techniques are described
separately,

Cold Cathode Tube Timer SD-96403-01,
using the number of tests (T) registrations:

1. General-The timing device of tube-
type dial tone speed equipment is var-
iable. It can be calibrated so that the
dial tone speed tests will be made at
approximately 3 second intervals.

The maximum theoretical number of
houzly tests registrations is 1200. The
actual number, however, depends on:

1. Number of test line assignments

2. Distribution over DTS machine
arcs,

3. Number of Delays

The expected number of hourly regis-
trations must be computed separately
for each DTS machine and must be
taken into consideration in judging the
validity of dial tone speed results.

2. Frequency of computations—The ex-
pected number of hourly tests regis-
trations should be computed at the
start of each busy season for various
delay conditions expected during the

ment addition and after a change of
assingments.

3. Method of computation—To compute
the expected number of registrations
for one hour the time interval for four
steps of the operation of the equip-
ment must be considered.

Test of assigned terminal. . . 3 seconds
Transfer to next assigned arc 1 second

“Delay” encountered. . . . . .1 second
“Sweep™ of arc with less than 10 ter-
minals assigned . . .. ...... 1 second

Table 1 shows a sample computation for
an office which averages 24 busy hour
dial tone delays.

Time per cycle = 173 seconds

Cycles per hour =

Seconds in One Hout — No. of Delays _
Seconds Per Cycle -

360:)7; 24 =206
20.6 cycles means that in the 2Ist
cycle 6/10 or 34 (.6 x 56 = 33.6) of
test terminals were scanned. Therefore,
in the last cycle scanning was stopped
after the fourth terminal af arc A-4
was tested.

4. Daily Check of Calibration
A.Make daily comparison of the
actual number of hourly test
registrations with the expected
number of registrations. Compar-
ison should be made of both the

coming busy season; after an equip- ; (Continued on Page 20)
Frame Class of Service: FLAT RATE MESSAGE RATE COM
Loading Division: 26 30 26 15

SEL | SEL SEL SEL | Total

T 373 375 377 379
Register Assignment: :

D 374 376 378 380
Arc: A-2 A-3 A-4 A-b | A6
Number of Terminals 20 20 20 20 20 100
No. Assigned 20 10 20 6 56
Test Time (seconds) 60 30 60 18 1168
Transfer Time (seconds) 1 1 ] 1 1
Sweep Time (seconds) 0 0 0 1 1
TOTALS (in seconds) 61 31 61 20 173

April 1975 -
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Construction e

by FRED BLECHMAN

For years inventors have been trying to devise a system that would “kill” television
commercials without “requiring” viewer control. At last this has been accomplished
and TEL now furnishes you with an exclusive description of the first Automatic TV
Commercial Silencer. Using the latest state-of-the-art methods in digital technology, and
utilizing regenerative circuits incorporating iterative logic, the Silencer automatically
senses when a commercial is being broadcast, and “kills” the speaker of the TV, When the
regular program material returns to the screen, the sound comes back on automatically.

Operation of the Silencer sensing network is based upon time-scan sequenced search- i
mode discrimination, allowing it to distinguish between the normal telecast and the '
commercial. The commercials are invariably a complete and radical departure from the :
regular program; if you’re watching a2 wild western, the commercial is a sneaky, quiet
one; if you're watching a tense, quiet drama, the commercial will feature sirens and
gunshots. It is this programming contrast which forms the basis for the mode dis-
crimination circuits in the Silencer.

Obviously, there are many types of TV shows, and the Silencer must be able to work
with them all. The Silencer is “programmed” at the beginning of each show for the
characteristic content and format. Notice the telephone dial in the photograph of the
unit, by dialing the proper digital sequence, you program the Silencer to differentiate
the commercials from the regular program material. Actually, when you dial the 3-
digit code for the type of show you are watching, the dial contacts configure the logic
matrix to accept certain key sounds, words and phrases from the program in progress.
If these key indicators are not received by the unit repeatedly within discrete time
periods, a commercial must therefore be in progress, and the TV speaker is disabled. |

Some examples of the program parameters will help explain; g

TYPE OF SHOW KEY SOUND(S)
Mystery. . .......... 3 gunshots in rapid sucession
Western. ........... 6 gunshots, followed by 6 dull

thuds
Medical . . .......... “We’ll have to operate”
Drama............ Sobs, followed by hysterical nerv-

ous breakdown
Psychiatry ......... Hysterical nervous breakdown,

followed by sobs
Adventure . . ........ Lion’s roar, tiger’s snarl, ele-
" -&haint’s l:nharge '

artoon. . - . ... .. - el Blancs wvoice, any version = z

Comedy. ........... “canned laughter™ ‘;iagfef’;"iaﬁdfy"gﬁ?”rg ’
Panel Show ......... Buzzer or bell gham You watch, i el I
Wrestling . . ......... Grunts, groans and cat calls the logic and time-scan net- J
Baseball. . .. ........%.bullpen..” works to discriminate the | |
Football ........... * bench...” key sounds in the program
Golf . ..........u. .l plink! material, m;md silence the
Tennis..............plink- plonk! commercial.

Unfortunately, while the system papameters and concept have been carefully worked out,
some work remains to be done to complete the actual prototype. Based upon the latest
estimates on the availability of the requisite quasi-metric filters, snitlatch memory cores |,
and micro miniture laser modules, completion is expected around . . . . April Fools Day!
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PUC

Vs
Telco

on

Consumers and businesses may soon be
able to buy telephone answering ma-
chines, automatic dialers, data terminals
and similar devices and connect them to
their phone lines without paying instal-
lation fees or monthly charges.

The Califomia Public Utilities Comission
has issued an interim order that in effect
undercuts the Bell System’s near mono-
poly on telephone auxiliary equipment.

Until now, phone users who wanted to
hook up their own equipment had to
rent a protective “‘coupler” from the
telephone company for $3.50 w0 $§5
per month plus a §20 to $30 instal-
lation charge. The unit was intended to
keep stray signals and high voltages from
customer-owned equipment out of the
utility’s system.

But the PUC plan would eliminate the
expense of the coupler—and thus encou-
rage the use of non-utility equipment
by making sure that independent many-
facturers meet the technical standards
set out by the agency in a 35-page manual.

If certified as safe by a registered elec-
tronics engineer or by American Tele-
phone & Telegraph Co., the equipment
could be hooked up without a protec-
tive coupler, the PUC said.

(Last summer AT&T said it would allow
telephone answering machines with spe-
cial circuitry approved by the PUC’s
order.)

Pacific Telephone & Telegraph Co., San
Francosco, said after the PUC decision
on Tuesday that it still believes the use
of non-utility equipment will lead to
service problems and higher costs.

The PUC order is subject to appeal to the
courts, a company official noted, and
PT&T’s legal department is studying the
matter.
April 1975
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california ruling
Interconnection

It will be some months before devices
bearing certification labels will appear on
store shelves even if the issue does not go
to court said Frank Widener, PT&T’s
director of regulatory activities.

The PUC order does not become effective
until May 12. After that, registered elec-
tronics engineers will have to file their pro-
fessional qualifications with the PUC, and
manufactures will have to have their equip-
ment checked and perhaps redesigned.

Meanwhile, the phone company will have
to do some work of its own, Widener said.
Its engineers are now des:gmmg 2 special
jack that will act as a *demarcation unit,”
he said.

If a customer reports trouble on a line
connected to non-Bell equipment via a
demarcation unit, Widener explained, re-
pairman will be able to check the line up
to these units without having to leave the
central office. If the line is good, the com-
pany will tell the customer the trouble is
in his equipment.

There probably will be a “token instal-
lation charge and maybe a small monthly
charge” for the demarcation units, he
said. These' charges would have to be
appioved by the PUC.

The
all the telephone companies in the state,
not just PT&T.

It does not mean that customers who now
have their own equipment connected to
protective couplers can have those coup-
lers removed, the PUC said, because there
is up to the new standards.

The interim order is only part of a major-

policy review now being conducted by .

the PUC, Still to be decided by the
agency is whether switchboards and other
business telephone equipment should be
connected directly to phone company
wires. That decision is not expected for
many months.
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