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Mile Fonabill's Automatic Blue Box Explained
by Lavoismier

hdvantages of M{lo's Fox
1. Can hold 5 10 digit nusbers.
2. Ench number is ouinulsed at the preper rate at the
touch of & aingle kay.
3. The current drain is very low. When not pulaing tha
battery drain 18 only #icroamps. A single 9 ¥V
alksline battery will power it for e year of en time,

unlike Peter Piver's crogrammable box (TAF # 56) which

takes iwe 9V batteries and pulls 24ma in standby

Disadvanteges of Milo's Box
1. The box 19 complex.
2. Bacause of {i3 complexity it is bulkier than the ususl
manua} box.

The enclosed aschematic 1s cf & working Milo Fonebill BB. It
took one hell of a lot of study to figure it cut from ¥ilo'
drewinges. I'1]l describe how it works in * sectionsr 1, Rumbd
entry; 2, Playing back the numbers, or RUN; 3, Clearing the
Box.

1. Number entry. Assums the box hae been cleared and
m ]l im in a1l &4 bits of emch register. 1'11 get to the
reaton for this later. The =witeh enabling the keyberrd is
tlosed. Now emssure that the KP key im oreseedtihen linen
1100 mnd 1700 go Jow. A "O" (0 is low, 1 is high)is placed
on pin 15 (Dnta Tn) of IC 9 & 12 but the datn is not
entered yat. At the same {imerin 4 of ICSA snd pin 13 of
IGACgo low winieh drives pin 11 of IC14C low. This in turn
makes pin 10 of all the sahift registers low through ICL4A
and IC168, This putms the shift reéglisters in date entry
pode ., Meanwhile charge is lesiing off C3 tnrough R14 and
after sbout SmaldDd goen high and "goma low. This delay
is to sllow for contazt bouneer in the kevboerd switches.
QD high drivea pin 2 {clock input) of all the shift registe
kigh. The data present at pin 15 of all the a-ift registers
{s now entered. KD' went low after Yms wnieh, through IC6A,
IC17A-F, and IC21E &F turns on the cutout emelifier (LMZE8)
glving an audible elick and lighta the puleing gete indi-

a
er

estor LED. The LED steys 1it es long e® any key is devressed.

let me repeat, o U i8 entered intc {the 1100 and 1700
ehift repisteres ~nd a 1 18 entered in the 700, 900, 1300,
and 1500 shift registers when XP ls pressed on tha key-
board.

The Schritt triggers (IC18E4F) revlace the L4047 used
in Mle's box. T could not get the ACLT to work in this
epplicetion, Besides the 74C14 Schmitt trigger 1o cheaper.
Note aleo thet the P geate indicator driver siould be a
non=inverting buffer snd not mn inverting buffer as Mllo
rhows 1t.

The 40%1 shift reglistier, unlike cther CMOS ICz, hes e
large ¢loek input eapacitance {nln 2} so I play safe and
drive thes with ¥ invertirg buffers rether t-an 1 -2 tile
does. The 4031 19 clocked by the positive edge of the
clock and not just a high level so the clock input needs
& sharply rising wava form to clock 1t.

2; RUN Mode. Assumes that 2 ten diglt numbers sach with
a prefix of KP and & suffix of 3 have been entered into the
shift reglaters. Before going en [ will deseribe the ] eof
2 deta sslector comnozed of the 3 NAND getas JC3B, C, & D
end the inverting buffer IC1EC. Twe clock rates are used:
1280 Hz suprlied by the escillater IC23; 10Hz st the
output (pin 3) of thedivide by 128 counter (IC20). The
Y2ECHz cleck jsoes to one ilnput of the deata selector(pin 9,
IC5D) mnd the 10Hz clock goes te the ether input(pin 12,
IC3C). The eentrel signal appears at pin 4 of the NOR gate
ICI5E. When this control weltage ia low then the output of
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After 40 clock cycles two thingn harnen, eitoer of w-ich
will resat the RUM latch and turn off the clock. The "T-.4
of Reglster” (ZCR} ecunter (ICI9) hns renched 8 count of
64 (it elso counta when the numbers are entersd) vlecing a
high leval rn pin 6 of IC14B., Also the Kis K~ detector
componed of Lhe 3 NAND gates IC2C & D and IC3A ‘“.as detected
KP, at the T ocutput (Jznot Q) sutrut (vin 7)Y of the 1100
.n& 1700 akift regietern. This placea s high Jevel at the
other input (rin S) of the NCR gete ICI14B. The rerative
going pilme at pin 6 of the reset panermtor (IC22) trigzers
a Zme output pulae at pin 10. This reests the AUN latch, the
ECR ecunter (IC19), the divide by 128 ecounter {IC20), and
turns off the clock. A}l thia hepoened in £1.25ma, “Cua
delay before t-e clock turned en plus 31.7%ma to ssif't 40
bite at 1280Hz.

But we 51111 heven't ~layad our nucbere back. The next
press cf the RUN key rpeis the first number. KP of the first
number is at ths cutput of the 1100 & 1700 #hift registora.
The output of the K+ Ky detector s high making the trigger
input {nin 6) of tha res=t generator low hutl thie doesn't
do anvtihing. The reset generstor {8 nepntive edpe triggered,
Lat's nress RUN nagain. Agein wve get the SUps Jelay befors
the ¢lock turns on. The "No Jata Detect" gat=a sea data
present at the shift reglisters so the datms selector selecta
the low speed clock. Fin 15 of the NOR gnte ICIEC goes low

end pin 12 of the same IC {8 alsc low becsuse 1t takes A4
elock cyeles hefors pin 3 of IC20 will gzo highs JCISC then
drives ore Incul of all the output NAND gates high (IC1A, 8,
G, D, 102K & B).Pilns 7 of shift repliaters ICTD and ICI2 are
also high se the ocutput of HAND gates ICIC (1100) and
128 (1700) go lew which turns on the 1100 and 1700 tone
generotors. Tha eutput a~mnlifier and the P gate indlcator
are also on 8o we have ]100ms of KP as per VMilo's spesa.
KF 18 100m8 because of the S0ms delsy before the clock
etarte running. This la the resson for ths “Uma delmy.
Therefeore R2 and C2 should be chosen to give a “Oms delay.

Fin 3 ef TC20 goema nigh 100ma after RUN {8 keyed. This
turns off the tone generators and clocks the shift registers
to the next numbar. After S0mws of silence pin 3 of IC20 roes
low for S0ms mnd we get S0me ef tones for wiet ever nucher
is after KP end mo on for sach number until KP of the next
nusber is reached. Then the Kj+ ¥» detector ‘sutput, which
went lew after KP of the firatl nusber was shifted nast, szaln
geeas high trigzerirg the reset penerator which stops the clock
and reasts everything.

A eecond cress of the RUN key vlays the second nusmber
in the same way. After the sscond nusber is played thera
erea 40 bite of no dmta eo the "No Data Jstect" selects the
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the data selector (pin 4, IC3B) followa the nigh speed cleck:s  high speed clock which ranidly (31.25za) recirculates kP of

¥hen thie pin 1s high then the output of the date selecter the first nurber to the output of the shift registers and
follows the low mpeesd clock. everything stops. The box is now ready to replay the first
Kow, let's press the RUN key. Immedistely pin 4 of number.
1048 goes high and stays high fer 50ms (I'1] sxploin the 3, CLEAR. When the CLEAR key is pressed pin 1 of IC13A
resson fer the SOms leter) and the output of the NOR latch goes high. This ie one input of the NCR latch composed of
composed of IC13C & D (pin 10, IC13D) goes high wnich ssnde IC13A and B. This drivea pin 3 of ICI3A low which, through
pin 3 of ICILA low. After S0ms this turns on the clock IChA end ICIER drives lov pin 10 of all the shift registers.
oseillator (pin 4, 1C23) mnd drives pin 1 of ICEA high which This c¢hanges the shift registers from the recirculates mode
turns on the cutput amplifier and the P gate indicator. to the data entry mode. At the mame time the other output
Yhich clock will be used by the data melector? A total of the NCR lateh (vind, IC13B) goes high. This through IC15B
of 24 digits have been entered into the shift reagilsters. causes the data selector to select the high spaed clock. The
Since these ars 64 bit ahift registers the date 1s 40 bitse shift registers are now clocked mt 1280H2 with thetir inpute
svay frop sposaring st the outout. Tha 2 NAND gates IC3B (pin 15) all high. This loads & "1" in all &4 locations of
end ICLD mee all "1s" at the Q output (pin 6) of the shift a1l the shift registers. Since the complement outrut (§) Le
reglsters. This through I1C1%0 end YC15B selects the high used the shift registers are cleared. After 64 counte the EOH

speed clock. 30, at a rats of 1280Hz data i1a stapped through counter goes high (pin 5, IC19) and resets ths CIEAR KOR
the shift registers. lateh, The box in now reedy to mccept new nushers

Tha Tons Generator Board FRONT FTANEL

EO]7s srs the wecilletors and ars operaisd =t 10
l.!.-l':.-hl d-Ilr-l putpul froguency. The outsut nf m&ch
owéllimtor 18 fod Ints & dlgitel sine weve geneFatsr (nmn
Dowm Lancaster's “CHO3 Cookbook® | whieh gives a 10 atep
spproximation of & sine wavs st 1/10 the inout fraguency.
Und iks » squars wers whoss First harsonic im the 3rd st
1/5 the pewsr of the fundamsntal, tha firet herponic af
a 10 stsp sine generater 13 \‘.'h.: x? nt n:i:.:ﬂ.u;:l::ir

= T s BRIk
“_tﬂrmlw::::i.m: lataly T'wa lenrped [(TAP of
agurss] that squars waves work &8 well &8 sine weaves &0

t
id be simplified by oparating the osclllsters &
::':-:::-L rraquensy and wlisinating the digital sine wave
erarsiors .

r;‘- putput asplifiar (LM386) s very comvenient and
wapy Lo use. [te outpul waltaugs 18 automaticmlly :hul .
at § the susply volisge. Tts cutput impsdanes Lle O ohma to
mstel tha mosl CONON @8 ReTS. it im gesigned Tor battary
sparation and has & Jow quiescant current druia. .

Mlo's schemstie did not Imeluds 1%, hu:n:hl voliage
regulator 18 roquired. The frequaney of the T in some—
what volisge dependent. D0 pot make wry cesponsnt
substitutions in Lhis regulater. It is designed for CHOY
alrcults and has & very low powsr draim hut can atill supply
quite = bit of currenl ¥han necessery. When the box is
putpulsing for Lnetancs. Tou can find -u:l about thim
regulater in the Hationse]l Semicomduotor ~Linear Appliestions ,

. 1=7 & 8.
“l_hll' ;;'?Mflrl i the legic boerd do not substituie
the BOOU or MO0 ror the LOWG or LO%0. The lstter 2 cam
supply much were sutpul current than the Flret sentlooed
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tipe For working =ith CHMOS eircults. First, the

hm!‘:n ::“.I.- sansitive. Work on & grounded surfase and
ground yoursell through = | mef reaisior when hend 1ing CMOS
sirculth. Second, the inpuls of unuesd devicen st go @08
whare, sithar to the positlve OF negative supply, oF tied td
e Punetioning input. Inputs cannot kg laft Floating or the
devics may oeeillats which will pull & lot of standby eurrent -
Jasswber that CMVOS sircults thesrsticslly drew ne currvat
whan t wwitehing-

;T.’:‘..: s oW th-u‘pnit.'l.ﬂ and ragative sunoly lesds
on Lhe Yeripus gutsa om the logic bowrd. Just resanbar,
all the gats packages nasd positive and megative wuppl lew.
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Everything vyou always vwanhted to Kknow dabout
1odsd ilz tones but were alraid to ask
hy the Yagician

UPDATE ON MANUFACTURING SEAMLS 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

As vany of you know, there 15 a fourth tone
vsed in the Touca Jlone matrix that i3 not ancluded
oh standard Touch frune phonas., This tone 1s 1bL34
iz and can be obtained in three ways. You can try
to lqute 3 axlatary % buttoen pLone, but this 1S

usually very ditficult. TtThe other choices are to . ot o
buy a 1o button 7Joucy Tone encoder usea Ly uwaa block costs five dollars, and it is a sufficient

tailo vprrators or tu szodify a oell Touch Tone amount to make at least a hundred seals. If there

pnone by adding an adaitional switch to the 15 no American Handicrafts thrﬁ nﬂﬂrh}rf the com=

Lnut1lizeda tap on the toruid transformer. pany can be contacted by writing: American Handi-
NOoW that voul kaow wauys to generate To3dd He, crafts, Division of Tandycrafts, Inc., Ft. Worth,

you 3iunt wonler whnat it iS uted IOL. $ha Baii Texas, 76107, Also, re%nil prices for LUDIE have
us® ol this freguency 1is ifor control sagnalling an DAAAEE SN S (i price 2 o) Ssls (Ehe 3f32 e
AGTUYLN  (a1litary ana bOUL AUlumatic  VUice ;ersc letter punches is now twice the thirty three
p2tWoIK) . [ne DULLOLS 10 the eXtrfd COLUBLD dle ollars quoted in TAP #50 -- $66.00:

Gediyndten Flash Overrioe (1L44d + bL37 Hz Flasn .

||nji r 770 Hz), IHtHL!EJJH:H (133 + K52 Lij, and A novel and easy method of obtaining seals has
Priority (toi3d + 941 iiz), top Lo bouttuw.  Each been published by Eden Press, P.O. Box 3410, Foun-

tain Valley, CA, 92708, in The Paper Trip 11, 1979

tuttnn sepercedes the one belouw it , Wit 51 g
' P ' vy 0 el L Edition, pages 88-89, price 514.95. (This book was

UVerrlde 1eSeIveld for the Fresidenwt il the e¥ent

VI 2 “natiovnal exaryency™. formerly called The New Paper Trip, and the seal
The other use of 133 bz 18 1n  de  meldl section has been revised, too.) Basically, the
CuhtToi =i1gnalling. It can be uSed to Setup Paper Trip 1I method uses two or more' seals --
todl-tree lovp-darocunds, ®2ass contelence calls, and which can be purchased at seal and rubber stamp
vven  lets YUU becole tue INLOLMAtIon Jpelatol . stores -- and by cutting and filing away the un-
Wheh  you place  a call  tur lows  distance R [ G2 Gl Letllp w3as O COEFNEL) Chi 12
information, you ara routed thiough ali AUD effected by embossing them in succession, one over
(hutomatic Call Listributor). 1In about Sva wt the the other. For example, to make the seal of “Bum-
arva codes io the U5, 1t 15 possible 10 access AlD fqu. Maine", order a seal_LhﬁL says something like
internals via Joidld bz (@-¢. drea cvoda 3US 1S LHDDEU C!ub -= Bumfugg, Ma;ne and have an engrav-
alvays pount). [v gain accuess  tu ACD, call he ing put in-the center portion GE the senl. When
Infofmation operator as usual (14305-555-121) . 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 cmbosscd. &An-
other seal is still needed to be purchased; for
this one, just have "Vital Statistics" on the top
and "Moose Club™ ¢ the bottom. File off the rais-

AS the Ccalis goes tnriough, Keep the rravrity button
pressed; Lo« 307ent the operator anSwers, you are
throwh into Al 3bd YOU willl Cecelve a dial tube
pulsed ahuut upnce par secould.

Tne tunctions now available to jou  through

ALD sre aocusented in the Ha bueil book *Nutes on ed letters of the "Moose Club” and the seal will
Distance 2130i0g° 48 the "I00 sefdes dest Ludes®. only emboss "Vital Statistics" and the border. The
Just use the Jlast difgit of the code (vou. Tue border will have to be removed from 2hls of the scals,
vould be executed Ly pressing o and wisl pruvide a of course, but after the second seal is emboased
10dJ HZ Lohe) . The codds ot ilierest Lo DS aCe b over the El;st segl. it will read "Vital Statistics
and 7. \vode 6 entsrs jyou 1nto one Sl of Bumfugg, H?lne“lwzth a neat engraving in the center
loop-arount and Since tae 1hiovrsation nusber s portion which will be goed enough to fool almost
nun=supervising, the cdal is toli-tree!! Hawe any bureaucrat.

your parctner AN Ccrime access ACLD and use coa€ 7 tu ,

access  the other sade of the loup-around (Sune In comparison to the TAP #50 method, Fhe FT.TT.
afea coder are gettiny Szart and pascana onlv 1WLU method has two noteworthy advantages: First, 1t is

#2). It the ccde b person hangs up and tue code |/ less work because 1t 1s more of a Wethod ol getting
person hanss on, ACD will sometises maltunction a seal rather than a method of makL@g a seal; a
passabhle seal can be obtained the first time arcund.
Second, the initial outlay of cash for one seal may
bhe a few dollars less: on the other hand, the TAP
#50 method is less expensive for a large guantity
of seals. Therefore, if onc needs only a scal or
two, and his desire to spend hours modeling clay
and plastic is low, the Paper Trip II method is

anad foutye A1l information cdils to the code 7
person instead of.the real inioreation opelator.
Sow that yo0 are the inlormation wovperator, cive
thoise (LIRS Some HEAL infourmation 1ike the audress
te subscraibe to TAVP. This Same teCnnlaoue provides
fur mass conferencainy since all callers (1o that
infor®»ation nuaber 4are connected together!!!

ideal.

ACD 1% neat and phon to experiment with as
luny a= you don't stay on  tuo lohg. I'm nut sure - W ‘
how leual 31t 1S to aess with ACD sance you'ie not lll“,‘hllllﬁﬂ'r Pi"l‘ﬂ lllﬂ' l'l“]g ‘ ar
uefraudine TZ2LCU of ats lawiul coarves, but as - “"'F':;"- Calif. (AR — {"; I"'i"‘ ly does nol pick up hitchhikers, but

. - m o & open road was briel Ilor Dean was srresislil Hi
Soun 38 Yol ConT 2ct 10 ancther person, jouu micht escaped ol Hoy Dean, 28. He glenciled ”{.‘n:;rlrl.l'arl.“ ' pants wers
yuaiifly rtor arrest under wire traud statutes {boy, I;lllrhh:d;jgide that 1ook him straight She satd Dean, in jall since Au.
- ch 1o jall. gusl for burplary, offered no resist-

aren*t you lucxy?l) _ ) Lt. Pat Ruch of the Santa Clara  snce. "He just looked very disap-

Pleaca te2l tree to send questions, commants, Counly sherilf's office sald she usual-  pointed.” she said.

etC. to The Yagician, c/o 1Alk.

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

Back Izsues are 50¢ each. [2uue B is $1.06), & 4.

Subscriptions ~ 10 issues - US Bulk rate $5. : % “Taxes are not levied for

US First Class in plain sealed envelope §7. 3 = the benefil of the laxed. ™

Canada & Mexico First Class §7, b 4 Robert Heinlein.

Foreign $4, Crns

IMPORTANT Include mailing label or Xerax copy

when writing to TAF about your subseription.

Elvie. jnics Courses - 5% each. A - DC Basics, .

B - AC Basicn, C - Pbone Basles, D - Amplifiers, WL FIELDS 1000 1900

TAP MI.JFI!". = FAL L,

TAP T-shirts - $4. 50, Specify size and color : Small, T"ee'd DH

Medium, Laesge, Extra Large. Black or red T-shirt

with white TAP logo, ASHEBORO, N.C (UPT — Service slation altend-
"Dammit, Miss Campbell, our world- A4 “Lracked Pell” Buiton - Y19 each. ani Orlando Mcintosh had no doubt what to do when a
wids computer - gwitched Wit TAP Cassetie Tape - 31, 53, Hear Capt Crunch, Al Bell, man walked into his station Sunday night. He followed
mmmumm‘f,ﬂ“ m',“ ;.m Ia““' ;1* Joe Engressia, and Bell Security Chief John Doberty, the instructions printed on the man’s T-shirt
work was not installed 1;‘; fm: o TAP “The Telegh.ne, #1" artist print - 32,52, M _unting MMTht shirt said “stick em up." which Mclntosh did,
Isgue Invitations to & Thank G.rnd Wa instrusti-ng e B2 2ontealienl Included. h lnlgnﬂm §4 to the bandit who carricd a2 caliber
Friday party." AAE “His Bell & A Cheap Mother™ Patch - §1. 50, ‘ﬁe robber was last seen fl

" .
Interslaic B85 "g loward nearby
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