Mile Fonsbill's Automatic Blue Box Explained
by lavolsier

Advantages of Milo's Box

l. Can hold 5 10 digit numbers.

2. Each number is outpulsed at the proper rate at the
touch of a single key.

%. The current drain is very low. When not pulsing the
battery drain is only 40 sicroemps. A single 9 V
alkaline battery will power it for a year of on time,
unlike Peter Piper's rrograrmable box (TAP # 56) which
takes two OV batteries and pulls 24ma in standby

Disadvantages of Milo's Box
l. The box is complex.
2. Because of its complexity it is bulkier than the usual
menual box.

The enclosed schematic is cf a working Milo Fonebill BB. It
took one hell of s lot of study to figure it out from Mile's
drewings. 1'l]l describe how it works in 3 sections: 1, Number
entry; 2, Playing baeck the numbers, or RUN; 5, Clearing the
Box.

l. Number entry. Assume the box has been cleared and
al ie in all 64 bits of eech register. I'll get to the
reason for this later. The ewitch enabling the keybcard is
closed. Now essurme that the KP key is pressedthen lines
1100 and 1700 go low. A "0" (O is low, 1 is high)is placed
on pin 15 (Data In) of IC 9 & 12 but the data is not
entered yet. At the same timepin &4 of ICSA end pin 13 of
IChCgo low which drives pin 11 of IC14C low. This in turn
makes pin 10 of all the shift registers low through ICL4A
and IC16B. This puts the shift registers in data entry
mode. Meanwhile charge is leaking off C3 through Rl4 and
aftsr about SmsQD goes high and KD'goea low. Thia delay
is to allow for contact bounce in the keyboard switches.

QD high drives pin 2 (clock input) of all the shift registers
high. The data present at pin 15 of all the ahift registers
18 now entered. FD' went low afier 9ms which, through IC6A,
IC17A-F, and IC21E &F turns on the output amplifier (LMZE86)
giving an audible click and lights the pulsing gate indi-
cator 1ED. The 1ED stays lit as long as any key is depressed.

let me repeat, a 0 is entered intoc the 1100 and 1700
shift registers =nd a 1 is entered in the 700, 900, 1300,
and 1500 shift registers when KP is pressed on the key-
board.

The Schmitt triggers (IC18ELF) renlace the L4047 used
in Milo's box.I could not get the 4047 to work in this
application. Besides the 74Cl4 Schmitt trigger is cheapsr.
Note also that the P gate indicator driver snhould be a
non=inverting buffer and not an inverting buffer as Milo
shows it.

The 4031 shift register, unlike other CMOS ICs, has a
large clock input capacitence (nin 2) so I play safe and
drive them with 3 inverting buffers rather tnan 1 a3 Milo
does. The 40%]1 is clocked by the positive edge of the
elock and not just a high level so the clock input needs
& sharply rising wave form to clock it.

2, RUN Mode. Assume that 2 ten digit numbers each with
a prefix of KP and a suffix of S8 have been entered into the
shift registers. Before going on I will describe the 1 of
2 daete selector composed of the 3 NAND gates IC3B, C, & D
and the inverting buffer IC16C. Two clock rates are used:
1280 Hz supplied by the oscillator IC2%; 10Hz at the
output (pin 3) of thedivide by 128 counter (IC20). The
1280Hz clock ioes to one input of the data selector(pin 9,
IC3D) and the 10Hz cloek goes to the other input(pin 12,
IC3C). The centrol signal appears at pin 4 of the NOR gate
IC15BE. When this control voltage is low then the output of
the data selector (pin 4, IC3B) follows the nigh speed clock.
when this pin is high then the output of the data selector
follows the low speed clock.

Now, let's press tne RUN key. Imrediately pin 4 of
ICLE goes high end stays high for 50ms (I'1ll explain the
reason for the 5Cms leter) and the ocutput of the NOR lateh
composed of IC13C & D (pin 10, IC13D) goes high which sends
pin 3 of IC14A low. After SOms this turns on the clock
escillator (pin 4, IC23) and drives pin 1 of ICEA high which
turns on the output amplifier and the P gate indicator.

Which clock will be used by the data selector? A total
of 24 digits have been entered into the shift registers.
Since these are 64 bit snhift registers the deta is 40 bits
away from apoearing at the outrut. The 2 NAND gates ICSB
and ICAD see all "1s" at the J output (pin &) of the shift
registers. This threough IC15D =nd IC15B selects the high
speed clock. S0, at a rate of 1280Hz data ia stepped through
the shift registers.
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After 40 clock cycles two things hanven, eitner of w»rich
will reset the RUN lateh and turn of'f the ecleoek. The "I=d
of Register" (ZCR) counter (IC19) has reached a count of
64 (it elso counts when the nurbers are entered) placing a
high level cn pin 6 of IC14B. Also the Ky+ Ko detector
composed of the 3 NAND gates IC2C & D and ICJA has detected
KP, at the T output (J=not Q) cutput (pin 7) of the 1100
lné 1700 shift registers. This places a high level at the
other input (pin 5) of the NCR gate IC14B. The negative
going pilse at pin & of the reset generator (IC22) triggers
a 2ms ocutput pulse et pin 10. This resste the RUN latch, the
EOR counter (IC19), the divide by 128 counter (IC20), and
turns off the clock. All this hapoened in €1.25ms, 5Cms
delay before the clock turned on plus 31.25ms to saift 40
bits at 128CH=z.

But we s5ti11] haven't olaved our numbers back. The next
press of the RUN key gets the first number. KP of the first
number is at the output of the 1100 & 1700 shift registors.
The output of the K;+ K, detector is high making the trigger
input (oin 6) of the resst generator low but this doesn't
do anything. The reset generator is negative edge triggered.
Llat's oress RUN sgain. Again we get the SOms delay before
the clock turns on. The "No Jata Detect" gates see data
present at the shift registers sc the data selector sel=cts
the low speed clock. Pin 15 of the NOR gate IC15C goes low

and pin 12 of the same IC 1s also low because it takes &4
clock cycles before pin 5 of IC20 will go highe IC15C then
drives ore Inout of all the output NAND gates high (ICIA, B,
C, D, IC2A & B).Pins 7 of shift registers ICY and IC12 are
also high so the output of NAND gates IC1C (11C0) and

IC2B (1700) go low which turns on the 1100 and 1700 tone
generatora. The output amclifier and the P gate indicator
are also on 3o we have 100ms of KP as per Milo's specs.

KP is 100ms because of the 50ms delay before the clock
atarts running. Thia 13 the reason for the 50Cms delay.
Therefore RZ2 and C2 should be chosen to give a 5Cms delay.

Pin 3 of IC20 goes nigh 100ms after RUN is keyed. This
turns off the tone generators and clocks the shift registers
to the next number. After S0ms of silence pin 3 of IC20 goes
low for 50ms and we get S0ms of tones for what ever number
is after KP and so on for each number until KP of the next
number is reached. Then *the Kj+ K> detector ‘output, which
went low after KP of the first number was shifted past, azain
goes high trigzering the reset generator which stops the clock
and resets everything.

A second press of the RUN key plays the second number
in the same way. After thes second number is played thers
are 40 bits of no data so the "No Data Jetect" seslects the
high speed clock which ranidly (31.25ms) recirculates KP of
the first nuzber to the output of the shift registers and
everything stops. The box is now ready to replay the first
number.

3» CLEAR. When the CIEAR key is pressed pin 1 of IC13A
goes high. This is one input of the NCR latch composed of
IC13A and B. This drives pin 3 of IC13A low which, through
ICAA end IC16B drives low pin 10 of all the shift registers.
This changes the shift registers from the recirculste mode
to the data entry mode. At the seame time the other output
of the NOR letch (pin#, IC13B) goes high. This through IC15B
causes the data selector to select the high speed clock. The
shift registers ere now clocked at 1280Hz with their inputs
(pin 15) all high. This loads a "1" in all 64 locations of
all the shift registers. Since the complement outrut (§) is
used the shift registere are cleared. After &4 counte the EOR
counter goes high (pin 3, IC19) and resets the CLEAR NCR
latch. The box in now ready to accept new numtbers



The Tone Generator Board

the 4017s are the oscillators and are operated at 10
times the desired output frequency. The output of each
oscillator is fed into a digital sine wave generator (see
Don lencaster's "CMOS Coockbook") which gives a 10 step
approximation of a sine wave at 1/10 the input frequency.
Unlike a square wave whose first harmonic is the Jrd at
1/5 the power of the fundamental, the first harmonic of
a 10 step sine generator is the 9th at only 1/9 the powser

of ths fundamental. Thus ncomeof Milo's elaborate filter
network is required. Just lately I've learned (TAP of

gourse) that square waves work as well as sine waves so the

board could be simplified by operating the oscillators at
the corrsct frequency and eliminating the digital sine wave
genarators.

The output amplifier (LM386) ie very convenient and
easy to use. Itas output voltege is eautomatically biased
at i-thn supply voltage. Its output impedance is 8 ohms to
match the most common speakers. It is designed for battery
operation and has a low quiescent current drain.

Milo's schematic did not include it, but the voltage
regulator is required. The frequency of the LO4Ts 1is some-
what voltage dependent. Do not make any component
substitutions in this reguletor. It is designed for CMCS
eircuits and has a very low power drain but can still supply
quite a bit of current when necessary. When the box is
outpulsing for instance. You can find more about this
regulator in the National Semiconductor "Linear Applications,
Yolume 1%, AN71-7 & 8.

For the buffers on the logic board do not substitute
the 4009 or 4010 for the 4049 or 4050. The latter 2 cen
supply much more output current than the first mentioned
pair.

Twe tips for .working with CMOS ecircuits. First, the
inputs ere static sensitive. Work on a grounded surface and
ground yourself through a 1 meg resistor when handling CMOS
circuits. Second, the inpute of unused devices must go some
where, either to the positive or negative supply, or tied to
s functioning input. Inputs cannot be left floating or the
device may oscillate which will pull a lot of standby current.
Remember that CMOS circuits theoretically drew no current
when they are not switching.

1 have not shown the positive and negative supply leads
on the various gates on the logic board. Just remember,
all the gate packages need positive and negative supplies.
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IC1, 2, 3, 4, 4011 Qued dual input NAND

105, 6-Dusl 4 input NAND gate

107, 8, 9, 10, 11, l12-4031 64?1
» 15=Quad 2 input NCR gate 4001

IC13, 14

1C22,23-4047 Low power Monostable/Astable multivibrator

IC18-74C14 Hex inverting Schmitt trigger buffer

IC16=Hex inverting buffer 4049
LC17-4050 Hex non-inverting buffer
1C19,20-4024 7 stege binary counter
IC214050 Hex non=inverting buffer
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Ether cen we marchacec frc a orug Etl.e OF ciemienl

Tre cueet for ihe perfeect "legpesl hipgh" her cller ced:
in wein. &Such substences ternd tc he €if! t
to ektein,; Rermful to irnd snd bogy,y Ory I
urizpressive in cornperieorn to their les

One substarnce thet hes Tew if er} crewnd
(a.k.e., diethyl ether or iust ‘ethylether),
This esgily vepourizirg, highly flex-able liguia Lrs aulte
g kistery es £ hirh cver the past courle of runcrec [esrs
(those interested cen refer to "lieit erd Tllieit
by *rechker) end the "ether jegs" have et tiner teen quite
repuler. Its sévantages end virtues ere thet it is cheer,
legel, essily evaileble, medicsll; sefe, &re, ol ccurne,
en enezing buzz. Leving used ether on anc off for & ruw -
ter of years, &8s well ez tumming on & sigrificent nutver
oi friercs without any celeterious effecte enc erthusissti
reviews, ether hes the Cz V. Mancies beel of Aprroevel cr ¢
sefe gro effective recrestionel crug.

The cr.ly real drewback to ether is the cornoteticone of
;lue-eriffing thet ite use conjures up. This cen be e
provlen eince consw.ption cesuses the strong sclvert sc.ell
ot ether to pervece the whcle sree, sort of like pot sicre.
Tninformed femily menbers and friends tend to get guite
concerned (end soretimes guite hoetile) when they notice it.
They iusedistely ssswne you ere Lessgering your breir cells
with glue, you fuckin' degenerste, you. lest assurec,
however, thet ebher is sefe erc unrelsted to glue, tcluene
snd other cengerous incustriel sclvents.

knother point to take careful note cf is thet all
flemes must be kept awey from ether, its vepour era the
whcle general ares. Ether anc ether fumes sre extrenely
flecreble. This reens IC smoking et all, ro cendles,
netches, etc. If you choose to forget or disregard this,
remerber that ernding up in & hospitasl burn werd,or nore
probebly snuffing it in the resulting explosion of esearing
flares ere r.ost unplessant weys to come dOWn...

~onpeny or ripyec of f froz your local school chemistry or
.iglapr leb. nther is ubiquitous ir the crgenic chenistr;
18, & very coooorn lab resgent or solvent, anc usec to
.rock cut flies ero rets in the bio leb. 1f you buy ether,
lock etreight erc i! esked say you reec it ss & cleening
eclvert, or for & cheristry expt. or to kncck cut flie=s
for & genetics erpt. It shoulc cost sbout £7.5C for &
cr.e 1b. pottle or cen whick will last cuite & long tie.

Irbibe ether by zoring e little or. ¢ cloth or kleerex,
vecering snd putting ecwn (or pessing on) tke conteirer,
hc.cing the cloth up to your nese or mouth ené irkaling
ceerly the vapours. It srells pretiy reunchy, obut thie
iiesrrears efter 8 cshert while. The initiel high weers
cff very cuickly, therefore the bottle cust be 'pDessed
erourd continuously with 2 group (sclitery srorting is bed
for both eeethetic enc sefety reasons). "scgarting" the
sottle is censidered poor form. Tither bteing an ensesthetic
ccecegesioneglly e real fiend will pase out ané Leel over,
This ig rothing to get excited ebout. The over-indulger
ceri either be =lepped up or left to his cresu=. Iake sure
he's £till breathirng every now end then if you're worried.

The ether high is truly increcible. Cne carn attsin
s really intereeting, super-stoned, psychedelic state that
is truly out of this world. You cen see tine stop, cor
the secrets of the universe urédold. As ether-head
H.D.Thoreau reported, "You go beyond the furthest ster."
Hurter Thorpson's accurate descrépticn of etheromanis in
his excellent "Vear & Losthing in Las Vegas" is elso worth
checking out.

Laestly, the smell of ether stsys on your bresth for
a while irmediately after use end it is hard to disguise
end explein, so stay away from streights if possible.
Use drugs wisely end in moderstion and they will improve
your exiskarnce. :

Ysppy stoning end remenber what the dormouse said...




Everything vou always vwanted to know about
1033 iz tones but were atraid to ask
by the Magician

As many of you know, there is a fourtn tone
used in the Touca lone maatrix that 15 not incluaed
on standard Touch rone phones. This tone is Y633
ilz and can be obtained in three ways. You can try
to locpate a milatary e button puone, but this as
usually very dirficalt. The other cholces are to
buy a 1o button Joucn Tone encoder usea by unaa
raiio ovperators or to nodify a woell Touch Tone
pnone by adding an adeitionali switch to the
tnutilized tap on the toroid transfourser.

NOW that vou Know wdays to ygenerate To3s Hz,
you Mignt wonldar what it 1isS used tur. The maiwu
use of this rrequency is tor control signalliling 1n
AUTOUVUN (mrlitary dna Lol AUlTumatic Viice
retwork) . Ine battonusS 10 the eXtfd COoaulu darle
aesignateu Flasn Overriae (V€33 + 097 Hz), Flasn
{133 + 770 Hz), Intermediate (lo3ld + 652 HAz), and
Priority (1633 + %41 iiz), top tu buttouw. Each
button supercedes the one below 1t, witn Flash
UVercideée reserved for the President il the event
Oof 4 ™pational esargyency".

The other use of 16342 bz 21s an dc Bell
culitroil sSigualling. It can be usSed to sSetup
toil-tree loup—-arounds, mass concerence calls, and

even lets Yul becote the lntormationh JpeLatol.
When you place a call for iownu distance
information, you are routed thtouyh ali  ACD

{Automatic Call Distributor). 1n about 5Sus ol the
area codes in the US, 1t 1S possible 1o access AdlD
internals wvia Jb33d hHz [2.0. drea coda2 3dLd  a1s
always paun!). fo gain access to ACD, call the
information wvperdtor as usual (1+305-555-1212).
AS the cali goes thnrough, Keap the rriority button
pressed; tie lOoTent the operator answers, you are
throwil into ACJ aud Yyou wlil recelve a didl tone
pulsed abouut once per secund.

Ine functions now avalilable to jou through
ACD are documented in the da bell Dbook '"hHutes on
Distance Dialing® as the "10 series Test Lodes'.
Just use the last digit of the code (v.g. Tuz
would be executed Ly pressing £ and wilil provide a
099 liz tone) . f'he cudas oI AhweIest Lo usS are o
and 7. +Jvode b enters you 10to one Slde ol a
loop~-around and Siuce tae anforaation number s
Lon—-supervising, the caail is toli-tree!l! Have
your parctner 1n crime access ACD ana use coae 7 to
access the other sSide of the looup=around (sumé
area codesS are gettinyg sSzart and passing only T6LU
HZ). If the ccde 6 person hangs up and tue code /7
person hanags on, ACD will sometimes maltuunction

and route all information cails to the cude 7
person instead of.the real inrormetion operator.
NOow that you are the information wuperator, give
those folks some S5EAL information likée the audress
to subscribe to TAF. This same technldue provides
for mass conferencinyg Since all callers 1o that
Anformration nunber are connected togetnerc!!!

ACD 1s neat and phun to experament with as
long as you don't stay on  toe long. 1'a not sSure
how legal 1t 1s to aess witi ACD since you're not
aefrauding TELcu of its lawiul charuves, but as
Soun 4S you cCon’=2Cct to another person, Yyou micht
gualify for arrest under wire traud statutes (boy,
aren't you lucky?!)

Pleasa feal free to sand guestions, coamnants,
etc. to The Yagician, c/o TAF.

Canada & Mexlico First Class 37,
Foreign $8,

TAP Mugs - 34, 50,

with whiwe TAF logo.

""Dammit, Miss Campbell, our world-
wide computer - gwitched satellite
communications and display net-
work was not installed for you to
issue invitations to a Thank God It's
Friday party."”

62 TAP, Room 603, 147 W.42 St., NY 10036

Back Issues are 50¢ each, Issue #50 is $1.00,
Subseriptions = 10 issues - US Bulk rate 5.
US First Class in plain sealed envelope §7.

IMPCRTANT] Include mailing label or Xerox copy
when writing to TATF about your subscription.
Elecy, onics Courses - 50f each, A - DC Basies,
B = AC Basics, C - Phone Basles, D - Amplifiers.

TAP T-shirts - $4. 50, Specify size and color ; Small,
Medium, Large, Extra Large. Black or red T-shirt

TAP "Cracked Bell" Button - 50¢ each.

TAP Cassette Tape - 53, 50, Hear Capt Crunch, Al Bell,
Joe Engressia, and Bell Security Chief John Doherty.
TAP "The Telephone, #1" artist print - 33.30. Mounting
instructisns for Box concealment included.

TAP "Ma Bell Is A Cheap Mother™ Patch - $1. 53,

UPDATE ON MANUFACTURING SEALS by Agent MDA

RE: TAP Issue #50.8 (May-June '78). This method
of manufacturing seals for birth certificates and
other official documents uses a clay called "FIMO"
that is made in Germany and may be difficult to
purchase locally. An acceptable substitute called
"Repla-Cotta" can be purchased from American Handi-
crafts stores. (Stock #049-3021.) A two pound
block costs five dollars, and it is a sufficient
amount to make at least a hundred seals. If there
is no American Handicrafts store nearby, the com-
pany can be contacted by writing: American Handi-
crafts, Division of Tandycrafts, Inc., Ft. Worth,
Texas, 76107. Also, retail prices for tools have
skyrocketed, and the price of a set of 3/32" re-
verse leitter punches is now twice the thirty three
dollars quoted in TAP #50 -- $66.00!

A novel and easy method of obtaining seals has
been published by Eden Press, P.0O. Box 8410, Foun-
tain Valley, CA, 92708, in The Paper Trip II, 1979
Edition, pages 88-89, price $14.95. (This book was
formerly called The New Paper Trip, and the seal
section has been revised, tooc.) Basically, the
Paper Trip II method uses two or more seals --
which can be purchased at seal and rubber stamp
stores -- and by cutting and filing away the un-
wanted parts of each seal, the seal desired can be
effected by embossing them in succession, one over
the other. For example, to make the seal of "Bum-
fugg, Maine", order a seal that says something like
"Mogse Club -- Bumfugg, Maine" and have an engrav-
ing put in-the center portion of the seal. When
the raised lettering that says "Moose Club" is fil-
ed off the seal, only the center engraving, town &
state name, and the border will be embossed. An-
other seal is still needed to be purchased; for
this one, just have "Vital Statistics" on the top
and "Moose Club" ca the bottom. File off the rais-
ed letters aof the "Moose Club" and the seal will
only emboss "Vital Statistics" and the border. The
border will have to be remcved from cne of the seals,
of course, but after the second seal is embossed
over the first seal, it will read "Vital Statistics,
Bumfugg, Maine" with a neat engraving in the center
porticn which will be good enough to fool almost
any bureaucrat.

In comparison to the TAP #50 method, the PT II
method has two noteworthy advantages: First, it is
less work because it is more of a method of getting
a seal rather than a metheod of making a seal; a
passable seal can be obtained the first time around.
Second, the initial outlay of cash for one seal may
be a few dollars less: on the other hand, the TAP
#50 method is less expensive for a large quantity
of seals. Therefore, if one needs only a seal or
two, and his desire to spend hours modeling clay
and plastic is low, the Paper Trip II method is
10eal

Hitehhiker Picks the Wrong Car

Milpitas, Calif, {AP) — The free- ly does not pick up hitchhikers, but
dom of the open road was brief for Dean was irresistible. His pants wera
escaped convict Roy Dean, 28. He stenciled “County Jail.”
hitched a ride that took him straight She said Dean, in jail since Au-
back to jail. gust for burglary, offered no resist-

Lt. Pat Ruch of the Santa Clara  ance. “He just looked very disap-
County sheiiff's office said she usual- pointed,"” she said.

“Taxes are not levied for
the benefit of the taxed.”
Robert Heinlein.

W C. FIELDS 1000 -1900

T-eed off

ASHEBORO, N.C. (UPI) — Service station attend-
ant Orlando McIntosh had no doubt what to do when a
man walked into his station Sunday night. He followed
the instructions printed on the man's T-shirt.

The shirt said “stick em up.”" which MelIntosh did,
handing over $454 to the bandit who carried a .22 ealiber
handgun.

The robber was last seen fleeing toward nearby
Interstate 85.



