Mile Fonebill's Automatic Blue Box Explained
by Lavoisier

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 eingle key.

3. The current drain is very low. When not pulsing the
battery drain is only 10 dicroamps. A single 9V
alkaline battery will power it for a year of on time,
unlike Peter Pirer's rrograrmable box (TAP # 56) which
takes two 9V batteries and pulls 24ma in standby

Disadvantages of Milo's Box
1. The box is complex.
2. Because of its complexity it is bulkier then the usual
manual box.

The enclosed schematic is cf a working Milo Fonebill BB. It
took one hell of a lot of study to figure it out from Milo's
drewings. I1'l1 describe how it works in 3 sections: 1, Number
entry; 2, Playing back the numters, or RUN; 3, Clearing the
Box.

1. Number entry. Assume the box has been claared and
21 is in al)l &4 bits of each register. I'11 get to the
reason for this later. The =witch enabling the keybosrd is
closed. Now essure that the KP key is vressedthen lines
1100 and 1700 go low. A "O" (O is low, 1 is high)is placed
on pin 15 (Data In) of IC 9 & 12 but the datan is not
entered yet. At the same timepin 4 of ICSA end pin 13 of
IChCgo low wnich drives pin 11 of IC14C low. This in turn
makes pin 10 of nll the shift registers low through ICA4A
end IC16B. This puts the shift registers in data entry
mode. Meanwhile charge is leaiing_off C5 through R14 and
after about SmsQD goes high and KD'goes low. This delay
is to allow for contact bounce in the keyboard switches.

QD high drives pin 2 (clock input) of ell the shift registers
high. The data present at pin 15 of all the shift registers
s now entered. KD' went low after 9ms which, through IC6A,
IC17A-F, and IC21E &F turns on the output amplifier (LMZ86)
giving en audible click and lighta the pulsing gate indi-
cator lED. The LED stays lit es long es any key is depressed.

let me repeat, a O is entered into the 1100 end 1700
shift regi<ters ond a 1 is entered in the 700, 900, 1300,
and 1500 shift registers when KP is pressed on the key-
board.

The Schmitt triggers (IC18E&F) revlace the 4047 used
in ¥lo's box.I could not get the 4C4T to work in this
application. Besides the 74C14 Schmitt trigger is cheaper.
Note also thet the P gate indicator driver should be =
non-inverting buffer and not an inverting buffer ss Milo
shows {t.

The L40%1 shift register, unlike other CMOS ICs, hes a
large clock input capacitance (pin 2) so I play safe and
drive them with 3 inverting buffers rather t-an 1 ~s Milo
does. The 4031 is clocked by the positive edge of the
clock end not just a high level so the clock input needs
a sherply rising wave form to clock it.

2, RUN Mode. Assums that 2 ten digit numbers each with
s prefix of KP and a suffix of 8 have been entered into the
shift registers. Before going on I will describe the 1 of
2 data selector comnosed of the 3 NAND gates IC3B, C, & D
and the inverting buffer IC16C. Two clock rates are used:
1280 Hz supplied by the oscillator IC23; 10Hz at the
output (pin 3) of thedivide by 128 counter (IC20). The
128CHz clock yoes to one input of the data selector(pin 9,
IC3D) and the 10Hz clock goes to the other input(pin 12,
IC3C). The ccntrol signal appears at pin 4 of the NOR gate
IC15B. When this control voltsge 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 the RUN key. Imredistely pin 4 of
IC4B goes high and stays high for $Oms (I'll explain the
reason for the SOms later) and the output of the NOR latch
composed of IC13C & D (pin 10, IC13D) goes high wnich sends
pin 3 of ICl4A low. After SOms this turns on the clock
oscillator (pin 4, IC23) and drives pin 1 of IC6A high which
turns on the output acplifier and the P gate indicator.

Whieh elock will be used by the data selector? A total
of 24 digits have been entered into the shift registers.
Since these are 64 bit shift registers the data is 40 bits
avay from apvearing at the outout. The 2 NAND gates IC5B
and ICLD see all "1s" at the 3 ocutput (pin 6) of the shift
registers, This through IC15D snd IC15B selects the high
epeed clock. So, mat a rate of 1280Hz data is stepped through
the shift registers.
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After 40 clock cycles two things harven, eitaer of wrich
will reset the RUN latch and turn off the clock. The "E-d
of Register" (ZCR) ccunter (IC19) hns renched 8 count of
64 (1t elso counts when the numbera are entered) vlacing a
high level cn pin 6 of IC14B. Also the Ki» K- detector
composed of the 3 NAND gates IC2C & D and IC3A “.as detscted
KP, st the T output (J=not Q) ocutput (vin 7) of the 11C0
lné 1700 ahift registsrs. This places a high level at the
other input (nin 5) of the NCR gete IC14B. The negative
going pilse at pin 6 of the reset generator (IC22) trigzers
a 2ms output pulse at pin 10. This reszts the RUN lntch, the
ECR eounter (IC19), the divide by 128 counter (IC20), and
turns off the clock. All thie happened in £1,25ms, SCms
delay before the clock turned on plus 31.25mas to salft 40
bits at 1280Hz.

But we still haven't nlayed our nucbers back. The next
press of the RUN key gets the first number. XP of the first
number is at the output of the 1180 & 1700 shift registors.
The output of the K1+ K5 detector is high making the trigger
input (pin 6) of th= reset generator low but this doesn't
do anything. The reset generator is negnrtive edge triggered.
let's press RUN again. Again we get the SOwms delay before
the clock turns on. The "No Data Detect" gate=s ses data
present at the shift registers so the dats selector selects
ths low speed clock. Pin 13 of the NOR gate ICI:SC goes low

and pin 12 of the same IC {8 mlso low because it takes 84
elock cycles before pin 3 of 1C20 will go highe IC15C then
drives ore Input of all the output NAND gates high (ICIA, B,
C, D, IC2A & B).Pins 7 of shift regiaters ICO and IC12 are
also high so the cutput of HKAND gates ICIC (1100) and

IC2B (1700) go low which turns on the 1100 and 1700 tone
generators. The output a=rlifier and the P gate indicator
are also on so we have 100ms of KP ss per Milo's sapecs.

KP is 100ms because of the SOms delay before the clock
starts running. This is the reason for the 5Cms delay.
Therefore R2 and C2 should be chosen to give & 50ms delay.

Pin 3 of 1C20 goes nigh 100ms after RUN is keyed. This
turns off the tone gencrators and clocks the shift registers
to the next number. After SOms of silence pin 3 of IC20 goes
low for 50ms and we get 5Cms of tones for what ever number
i1s after KP end so on for each number until KP of the next
number is reached. Then *he Kj+ Ko detector "output, which
went low after KP of the first number was shifted past, egain
goes high trigzering the reset generator which stops the clock
and resets everything.

A second press of the RUN key vleys the second number
in the same way. After the sscond number is played there
are 40 bits of no deta so the "No Data DJotect" se=lects the
high speed clock which residly (31.25ma) recirculates KP of
the first number to the output of the shift registers and
everything stops. The box ie now ready to replay the first
number.

39 CLEAR. When the CIEAR key is pressed pin 1 of IC13A
goes high. This ie one input of the NCR latch composed of
IC13A and B. This drives pin 3 of IC13A low which, through
IC4A and IC16B drives low pin 10 of all the shift registers.
Thie changes the shift registers from the recirculate mode
to the data entry mode. At the sams tims the other output
of the NOR latch (pin4, IC13B) goes high. This through IC15B
causes the data selector to select the high speed clock. The
shift registers are now clocked at 1280Hz with their invuts
(pin 15) a1l high. This loads a "1" in all 64 locations of
all the shift registers. Since the complement outrut (§) is
used the shift registers are cleared. After 64 counte the EOR
counter goes high (pin 3, IC19) and resets the CLEAR NOR
latch. The box in now ready to accept new numbers



The Tons Generator Board
FRONT TANEL

fhe 4O17s are the oscillators and are opsrsted at 10

times the desired cutput froqueneéy. The output of each
oscillator i3 fed into a digital sins wave zenerator (mee

Don Lancaster's "CMO3 Cookbook™) which gives ® 10 step
approximstion of & #ine wave at 1/10 the input frequency- e [-H.—_____, 700
Unlike s square wave whose first harmonic is the Jrd at -
1/3 the power of the fundamental, the first harmonic of 5 [-n—1
o 10 step sine zenerator 13 the 9th at only 1/9 the powsr = *
of the fundamental. Thus nomsof ¥ilo's elaborate filtar L
petwork 18 required. Just lately I've learned (TAP of Y —| » 10
ocourse) that squars vaves work a8 well as sine waves =so the -y
board could be simplified by oparating the oscillators at '__';‘ »
the corrpct frequency amd elipinating the digital sine wave 4
genaratore. . — 3
Tha output amplifier (LM386) is very convenient and e — 1tod
easy to use. Ite output voltage i3 sutomatically bimsed
at § the supply voltage. Its output impedance 1s 8 ohms to h——‘_l—(
msatoh the most common speakers. It 1s designed for battery —
operation end has a low quiescent ourrent drain. —_— p — >
Milo's schemstic did not include it, but ths voltage ""\71——‘—E:—-< 130
regulator is required. The frequency of the LO4Ts is some= . |
what voltage dependent. Do not make any component )_\Tr—{g:_
substitutions in this regulator. It is designed for CMO3
oircuits and has w very low pawer drain but can still supply L\_._ -
quite a bit of current whan necessary. When the box is 1"‘——{?: .,__)Is‘oﬂ
outpulsing for inetence. You can find more about this —
regulstor in the National Semiconductor "Linear Applicaticns, —o—
Yolume 1%, AN71-7 & 8. - L
Por the buffers on the logie board do not substitute — 1+
the 4009 or AO10 for the 4OU9 or 4050. The Tatter 2 can R, 31700
supply much more output current than the first mentioned — oy £
pair. b5 ——]
Two tips for -working with CMOS oircuits. First, the g
inputs are static sensitive. Work on a grounded surface and D—'\TI. E:‘J
ground yourself through a 1 meg resistor when handling CMOS -
oircuits. Second, the inputs of unused devices must go 4058 M
where , either to the positive or negative supply, or tisd to e - ..
t be left floating or the o

a functioning input. Inputs canno
device may oscillate which will pull a lot of standby current.

Remember that CMO3 circuits theoretically draw no current

when they sre not switching. —
1 have not shown the positive and negative supoly leads . — 2600
an the varicus gates on the logic bomrd. Just remember, _E:\

{ TGATE INDICATE®

all the gate packages need positive snd negative supplies.
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Everything you always vanted to know about
lo33 dz tones but were atraid to ask
by the “Magician

As wany of you know, there 15 a fourth tone
used in the Touca lone matrix that is not ancluaed
on standard Touch ftone phones. This tone as 1633
ilz and can be obtained in three ways. You can try
to locapte a milatary 16  button puone, but tnis as
usually very dirficult. +the other choices are to
buy a 1o button 1Toucu Tone encoder used Ly naa
raiio operators or to asodify a odell Touch Tone
pnone by adding an adaitional switch to the
Lnutilizea tap on the torouid transformer.

NOowWw that You Kknow ways to ygenerate 1v33 Hz,

you miunt wonder what it is uted 1or. The main
use ot thils frejquency is tor control signalling in
AUVIUVUN (rrlrtary ana bOL AUlumatic Vouice
Netvork) . Ine DattonsS 10 the eXtrd Ccoau®n dre

Gesignatea Flash Overraae (1u33 + Y7 Hz), Flasn
(tod3 +» 770 Hz), Intermediate (Tb3ss + 452 H2), and
Priority (¥o33 + Y41 iiz), top Lo bouttow. Lach
tutton supercedes the one below 1t, with Flash
vverride reserved for the Fresident ah the event
or a “uational emergency".

The other wuse of 132 bz 1s 1n  d¢  bell
cuhtroi sigualling. It can be used to Setup
toll-tree loup-arounds, *mass conierence calis, and
vven  lets YUU  becore tue 1Intormation Jperatol.
When you place a call for ldona distance
information, you are routed through an  ACD
(hutomatic Call bistriabutor). 1In about Suk ot the
area codes in the US, 1t 1S possible L0 access AlD
internals via Jb3d Yz (8.6« area code 3US as
always poun!). o gain access  tu AL, call the
information woperdtor as usual  (1+305-555-1212) .
AS the cali goes tnrough, Kkeep the rraority button
pressed; tiae zoment the operator answers, you are
thrown into ACD  aud you will recelve a dial tone
pulsed about unce per secound.

Tne functions nowv available to jou through
RCD are aocuwsented in the Ma bell book 'Noutes on
Dictance Di1aling® as the "0 series lest Lodes'.
Just use the last digit of tLe code (e.¢.  1Ug
would be executed Ly pressing 2 and wiil provide a
1000 Hz tone). The coudes ot 1nhtelfest to us are o
and 7. Code 6 enters you 1nto one Side of a
loop-around and siuce tae antoraation nuaber as
non=-supervising, the cail is toll-tree!! Have
your partner 1in crime access ACD ana use coa€ 7 to
access the otner side of the loop-around (sume
area codet are getting smart and pascsina only 1WLUL
#Hz). It the ccde © person hangs up ana tue code /7
person hanugs on, ACD will sometimes maltunctaon
and route all information cails to the code 7
person instead of. the real 1ntormation operator.
Now that you are the intormation woperator, give
those tolks some REAL information like the audress
to subscraibe to 1A¥. Thiy same technigue provides
for aass conferenciny since al1l callers to that
inforration nunber dre connected together!!!

ACD 15 neat and phun to experaiment with as
lung as you don't stay on too lonc. I'm nut sure
how leyal 1t 1S to aess with ACD since you'ie not
vuefraudanu TELCU of ats 1lawtul cuarves, but as
SOUN 4GS you coun2ct to another person, jyou micht
yualify tor arrest under wire traud statutes (boy,
aren't you lucky?!)

Pleasae teel tree tu send questions, comments,
etc. to the Yagician, c/o IAt.

Canada & Mexico First Class $7.
Foreign 35,

TAP Mugs - B4. 5,

with white TAP logo.

i . " TAP "Cracked Bell" Button - 50¢ each.
""Dammit, Miss Campbell, our world- TAP Cacsetle Tape - $3. 10. Hear Capt Crunch, Al Bell,
Joe Engressia, and Bell Security Chief John Doherty.

wide computer - gwitched satellite

Back Issues are bO¢ each. Isuue #5) is $1.00,
Subscriptions - 10 issues - US Bulk rate $5.
US First Class in plain sealed envelope $7.

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

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. TIf 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 letter punches is now twice the thirty three
dollars quoted in TAP #50 -- $66.00!

A novel and casy method of obtaining seals has
been published by Eden Press, P.O. Box 3410, Foun-

tain Valley, CA, 92708,

in The Paper Trip 11, 1979

Edition, pages 88-39, price $14.95. (This hook was
formerly called The New Paper Trip, and the seal

section has been revised,

too.) 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 cach scal,

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
"Moose Club -- Bumfugg, Maine" and have an engrav-
ing put in-the center portion of the seal. When
the raised lettering that says "Moouse Club" is fil-
ed off the seal, only the center engraving, town &
state name, and the border will bec embossed. An-
other seal is still needed to be purchased; for
this one, just have "Vital Statistics" on the top
and "Moose Club" c¢1 the bottom. File off the rais-
ed letters of the "Moose Club" and the seal will
only emboss "Vital Statistics" and the border. The

border will have to be removed from one of the

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
portion which will be good enough to fool almost

any bureaucrat.

In comparison to the TAP #50 method, the PT IT
method has two noteworthy advantages: First, it is
less work because it is more of a method of getting
a seal rather than a method 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 onc needs only a secal or
two, and his desire to spend hours modeling clay
and plastic is low, the Paper Trip II method is

ideal.

Hitchhiker Picks the Wrong Car

Milpitas, Calif. (AP) — The free-
dom of the open road was brief for
escaped convict Roy Dean, 28. He
hitched a ride that took him straight
back to jail.

Lt. Pat Ruch of the Santa Clara
County sheriff's office said she usual-
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“Taxes are not levied for
the benefit of the taxed."
Robert Heinlein.

T-eed off

ly does not pick up hitchhikers, but
Dean was irresistible. His pants were
stenciled “County Jail.”

She said Dean, in fail since Au-
gust for burglary, offered no resist-
ance. “He just looked very disap-
pointed,” she said.

ASHEBORO, N.C (UPH — 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-fhxr(

communications &nd display net- " . ks i 4 EY M The shirt said “'stick em up." which i
TAP "The Teleph.ne, #1" artist print - $3.5). M _untin : up.” which Mcintosh did,

work was not installed for you to e e e wiatie) L P 9 handing over $154 to the bandit who carricd ibe

issue invitations 1o & Thank God It's instructi=ng for Bz c-nnealent included. handgli carried a .22 caliber

Friday party.” JAP "Ma Bell Is A Cheap Mother" Patch - $1. 69,

Interstate 85.

The robber was last seen fleeing toward nearby

seals,



