
Project 

Mello- Phone: The Super 
Musical Telephone Ringer 

Build -it- yourself project substitutes up to 200 
selectable musical tunes of extended length for a 
standard telephone ringer 

By Steve Lympany 

It occurred to me one day, while 
calming my nerves following a 
startling blast from my phone's 

bell ringer, that there must be a pleas- 
ant yet effective way of signalling an 
incoming telephone call. Electronic 
music being one of my hobbies, I de- 
cided what I wanted was a telephone 
ringer that plays music, and thus was 
born the "Mello- Phone." 

While there are commercial prod- 
ucts that substitute an electronic mu- 
sic box for the normal telephone ring- 
er, these are generally limited to just a 
few notes from a fixed set of tunes 
chosen by the manufacturer. I want- 
ed to select the tunes to suit my per- 
sonal tastes and be able to listen to 
more than seven or eight notes for 
each tune, as with the Mello- Phone. 
The Mello -Phone can play up to 200 
different selections of varying 
lengths of up to 252 notes and rests. I 

use selections such as college fight 
songs, seasonal tunes, and a few Mo- 
zart and Beethoven pieces. The 
choices, of course, are unlimited. 

The Mello -Phone installs between 
your telephone set and your tele- 
phone wall outlet using standard 
RJ 11 C telephone connectors. It re- 
quires external power from a com- 
monly available 9 -volt dc adapter. It 
won't interfere with normal tele- 

phone operation, and it can be used 
with rotary or Touch -ToneTM dialers. 
When someone calls, the Mello - 
Phone automatically disables the bell 
in your telephone and replaces it with 
a musical tune that plays repeatedly 
until you answer the phone or the 
caller terminates the call. In the latter 
case, the Mello -Phone will play the 
current tune through to completion 
and then stop automatically. 

Circuit Description 
As shown in Fig. 1, the Mello -Phone 
uses only four ICs. Here, UI and U2 
are opto- isolators, U3 is the music 

synthesizer and U4 is an EPROM for 
storing the music. The music synthe- 
sizer is a General Instruments ÁY -3- 
1350 microprocessor. 

Operation of the Mello -Phone is as 
follows. Firstly, Pl plugs into the tel- 
ephone outlet and your telephone 
plugs into JI. Now, when a 20 -Hz 
ring signal of 40 to 150 volts is present 
at the tip and ring leads (green and 
red leads of PI), current flows 
through RI 7, C6, D6through D9, DI 
and opto- isolator U2. The current 
through pins 1 and 2 of U2 causes pin 
5 to go low to signal a start -tune re- 
quest from the synthesizer via Q2. 

Diodes D2 through D5 form a 
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Fig. 1. This is the overall schematic of the Mello -Phone musical ringer. 

It is powered by a 9 -volt dc adapter, regulated to + 5 volts dc by the cir- 

cuit. Tune selections are made with DIP switch SI. 
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"Plays tune until phone is answered or song over." 

PARTS LIST 

Semiconductors 
D1- 1N4758A zener diode 
D2 thru D5,D10 -1 N4004 rectifier diode 
D6 thru D9,D11- 1N4148 diode 
Q1- 2N2222A npn transistor 
Q2- 2N2907A pnp transistor 
Q3,Q4- TIP120 Darlington transistor 
U1,U2 -4N25 opto- isolator 
U3 -AY -3 -1350 music synthesizer 

(General Instruments) 
U4 -2732A EPROM (programmed; 

see Notes below) 
Capacitors 
Cl,C2,C5- 10-µF, 25 -volt electrolytic 
C3- 240 -pF disc 
C4 -1 -µF electrolytic 
C6- 0.47 -µF, 250 -volt metallized Mylar 
C7,C8- 0.1 -µF disc 
C9- 0.22 -µF disc 
Resistors (1/4-watt, 10 %) 
R1 -120 ohms 
R2- 680,000 ohms 
R3 -6800 ohms 
R4- 270,000 ohms 
R5 , R6, R7, R 14, R 15, R 16, R21- 100,000 

ohms 

R8,R9,R13- 33,000 ohms 
RIO,R19,R20 -4700 ohms 
R1 1,R12-10,000 ohms 
R17 -3300 ohms 
R18- 10,000 -ohm upright pc -mount 

trimmer potentiometer 

Miscellaneous 
J1 -RJ11 (6- position) telephone jack 
P1- Telephone line cord 
S1- 4- position DIP switch 
S2 -Dpdt slide switch 
SPKR- Miniature (2') 8 -ohm speaker 
Printed -circuit board; 9 -volt dc, 150- to 
200 -mA adapter; IC sockets; suitable 
enclosure; spacers; hookup wire; sol- 
der; etc. 
Note: The following are available from Steve 

Lympany, Clavier Electronics, Inc., P.O. 
Box 51281, Raleigh, NC 27609: etched and 
drilled pc board for $6.95; AY -3 -1350 for 
$5.50; preprogrammed 2732A EPROM 
for $7.50; Ri 11 (6- position) telephone 
jack for $2.25; 4N25 opto- isolator for 
$1.50 each; complete kit of parts, includ- 
ing speaker, 9 -volt adapter and enclosure, 
for $43.00. Include $1.00 P &H. 

bridge circuit that allows only a dc 
signal to flow through the telephone 
during incoming ringing. This effec- 
tively disables the normal bell or 
chirp ringer in your telephone, since 
they require ac to operate. Zener di- 
ode DI prevents stray current surges, 
such as those that result from other 
pulse -dialing telephones on your 
line, from triggering a tune. 

Mello -Phone will play the selected 
tune until the telephone is answered 
or until the song is over. While the 
song is playing, subsequent ringing 
bursts will not reset the tune. When 
the tune ends, the next ring burst will 
restart it, beginning a new cycle. 

When the telephone is answered, 
dc flows through bridge circuit D2 
through D5, UI, and out to the tele- 
phone via the red and green leads of 
JI. The current through pins 1 and 2 
of Ul pulls pin 5 low, resetting the 
synthesizer and stopping the tune. 
Answering the phone resets the pro- 

cessor so that the next time a ring sig- 
nal comes in, the tune will start at the 
beginning. Resistor R1 prevents the 
ring signal and other minor surges 
from triggering the off -hook circuit. 

In the audio section of the Mello - 

Phone, envelope control is accom- 
plished with U3 pin 13. When no tune 
is playing, pin 13 remains low, keep- 
ing C5 discharged. This allows R 19 to 
pull the base of Q3 low, keeping it 
off. When a note is being played, the 
note frequency appears at U3 pin 14. 
Pin 13 goes to a high- impedance state 
and allows RIO to charge C5 to 9 volts 
dc. This turns on Q3 and places 9 
volts dc on the emitter of Q3. Pin 14 
toggles Q4 to produce the desired 
pitch at the speaker. At the end of the 
note duration, pin 14 continues to 
toggle at the previous note frequen- 
cy. However, pin 13 goes low, allow- 
ing C5 to discharge through R19. 
This results in a decaying sound upon 
turn off of each note. If desired, you 

can replace R19 with a 100,000 -ohm 
potentiometer to permit adjusting 
for various decay envelopes. 

Other than the address and data 
lines between the synthesizer and 
EPROM U4, the rest of the Mello - 
Phone circuitry involves adjustments 
and song selection switching. 

Speaker volume is adjusted by 
R21, which varies the drive level to 
Q4. Tempo resistor R2 sets the speed 
at which the synthesizer steps through 
the notes. If you prefer to be able to 
vary the tempo, you can replace R2 
with a 1.2- megohm potentiometer. 
The indicated fixed 680,000 -ohm re- 
sistor provides a quarter note dura- 
tion of approximately 250 millisec- 
onds. Absolute pitch of the notes can 
be adjusted by varying the oscillator 
frequency at pin 27 by changing the 
value of R3. If you wish, you can re- 
place R3 with a 10,000 -ohm potenti- 
ometer. (The fixed 5699 -ohm resistor 
results in a middle C frequency of 
about 185 Hz, which is low by about 
six semitones.) 

Switches SIA through SID are used 
to select which of the 16 tunes is to be 
played. These switches set the status 
of the upper four address bits of the 
U4 EPROM. Thus, the switches can 
select one of 16 "pages" of memory 
in U4, each page containing 256 
bytes. (Up to 25 selections can be pro- 
grammed per page, but more compli- 
cated circuitry involving sharing the 
synthesizer address bus for tune se- 
lection is required. There are also 28 
tunes programmed into the synthe- 
sizer that can be accessed. Interested 
readers can contact me, per the ad- 
dress in the Parts List, or refer to the 
General Instruments data sheets for 
information on these features). 

As designed, the Mello -Phone 
dedicates one page of memory per 
tune. This simplifies the tune- selec- 
tion circuitry and permits longer 
tunes, containing up to 252 notes and 
rests, to be played. A 2716 EPROM 
can be substituted as long as SID is 
set to OFF at all times. Thus, eight 
tunes can be selected using switches 
SIA, SIB and SIC. 
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Power for the circuit is derived 
from the ac line via a 9 -volt adapter 
feeding VR1, Cl and C2. The incom- 
ing 9 volts is regulated down to the 
5 -volt dc level required by the re- 
mainder of the circuitry. A standard 
9 -volt, 150 - to 200 -mA adapter is suf- 
ficient for powering the Mello - 
Phone. Maximum power consump- 
tion of about 1 watt occurs when the 
phone is ringing and speaker volume 
is turned up to maximum. 

Programming the Synthesizer 
During this discussion, memory loca- 
tions and data will be referenced in 
octal, with hexadecimal notation in 
parentheses. The music to be played 
by the AY -3 -1350 is stored in 2732A 
EPROM memory in the form of 8 -bit 
data bytes. Each memory byte de- 
scribes the pitch and the duration of 
the note being played. 

The lower three bits specify note 
duration, the upper five bits the 
pitch. This permits 32 different 
pitches and eight different duration 
values to be specified. One pitch code 
is allocated as "silent" to allow musi- 
cal rests of differing lengths to be im- 
plemented. Table 1 gives duration 
data, while Table 2 gives the pitch 
data for use in programming. 

When programming the EPROM, 
a few rules must be observed. In each 
page of memory, EPROM address 
000 (00) must contain data 377 (FF). 
EPROM address 377 (FF) in each 
page must contain data 125 (55), 
which is a key to open the external 
EPROM. Following the tune data, 
the last two bytes should be 377 (FF) 
and 376 (FE), indicating the tune end 
marker and end of listing marker. 
Fig. 2 is a diagram of EPROM mem- 
ory allocation per page. 

The first part of the "Star Span- 
gled Banner" is shown in Fig. 3 as an 
example of encoding. Below the 
notes are shown the octal and hex 
codes to use. 

If you don't have access to an 
EPROM programmer, you can ob- 
tain a preprogrammed EPROM con- 

Table 1. Note Duration Table 

NAME 

Semiquaver 

Quaver 

Dotted Quaver 

Crochet 

Dotted Croche t 

Minim 

Dotted Minim 

Semibreve 

MUSICAL 
NOTATION 

.. 

J. 

OCTAL BINARY 

0 000 

001 

2 010 

3 011 

4 100 

5 101 

6 110 

7 111 

Table 2. Note Pitch Table 

FREQUENCY 
NAME (Hz) OCTAL BINARY 

F 175 00 00000 
Fe 185 01 00001 
G 196 02 00010 
GA 208 03 00011 
A 220 04 00100 
AM 233 05 00101 
B 247 06 00110 
C (middle C) 262 07 00111 

CA 277 10 01000 
D 294 11 01001 
DN 311 12 01010 
E 330 13 01011 
F 349 14 01100 
FO 370 15 01101 

G 392 16 01110 
GA 415 17 01111 
A (international A) 440 20 10000 

AN 466 21 10001 

B 494 22 10010 
C 523 23 10011 

CN 554 24 10100 

D 587 25 10101 

DA 622 26 10110 

E 659 27 10111 

F 698 30 11000 
Flf 740 31 11001 

G 784 32 11010 

GA 831 33 11011 

A 880 34 11100 

AC 932 35 11101 

B 988 36 11110 

Rest Silent 37 11111 

taining 16 tunes ( "Camptown 
Races," Beethoven's Ninth Sym- 
phony," "My Darlin' Clementine," 
"O Come All Ye Faithful," Brahm's 
Hungarian Dance No. 5, to name just 
a few) from the source given in the 
Parts List. Other tunes can easily be 
programmed from the sheet music; 
contact the author for details. 

Construction 
This is a relatively simple project to 
build. You can use just about any 

ADDRESS DATA 

0 377 

377 

377 

377 

(tune select timeslot) 

Tune 1 

(tune -end marker) 

Tune 2 

(tune -end marker) 

More Tunes 

Last Tune 

377 t (tune -end marker) 
376 (end of listing) 
000 
000 
000 
000 
125 

i 
Not Used 

(external ROM 
enable key) 

Fig. 2. EPROM allocation map per 
memory page, data column in octal. 

wiring technique to assemble the cir- 
cuit. Of course, the printed- circuit- 
board technique is the simplest, since 
it offers a neat, logical component ar- 
rangement with a minimum of actual 
hand wiring and minimizes the possi- 
bility of making wiring errors. 

You can fabricate your own pc 
board, using the actual -size etching - 
and- drilling guide shown, or pur- 
chase a ready -to -use pc board from 
the source given in the Parts List. In 
either case, use the components - 
placement diagram in Fig. 4 to guide 
you in component installation. When 
mounting components on the board, 
make sure you properly orient the di- 
odes and electrolytic capacitors be- 

(Continued on page 88) 
i 
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Mello -Phone (from page 41) 

ti !L 
232 200 143 203 233 305 

(9A) (80) (63) (83) (98) (C5) 

Fig. 3. Opening bar music for the 
"Star Spangled Banner ". 

fore soldering them into place, and 
don't forget the wire jumpers at loca- 
tions W1 and W2. Use sockets for all 
ICs, but don't install the ICs in their 
sockets until you've performed the 
initial checkout procedure. 

Should you choose to mount the 
TIP120 transistors on heat sinks, be 
sure to electrically isolate them from 
the sinks. That is, place a mica insula- 
tor, liberally coated on both sides 
with silicone heat -transfer paste, be- 
tween transistor and heat sink. 

Checkout 
Connect the negative test lead of a dc 
voltmeter set to the 10 -volt range to 
ground test point TP5 in the Mello - 
Phone circuit (use this test point as 
the ground, or common, reference 
for all voltage checks). With the ICs 
still not installed in their sockets, ap- 
ply power to the circuit via the 9 -volt 
adapter. Touching the positive test 
probe of the meter to TP 1 should 
yield a reading of + 9 volts, and 
touching it to TP2 should yield a 

reading of + 5 volts. 
If you don't obtain a proper read- 

ing, check to make sure that the 
9 -volt adapter is indeed delivering 9 

volts dc when not connected to the 
Mello- Phone. If it is, check the wir- 
ing of VR1 to make sure you haven't 
reversed the lead order during instal- 
lation. Correct any wiring error and/ 
or replace any defective components 
before proceeding. 

Once you obtain the proper read- 
ings at TP 1 and TP2, disconnect 
power from the Mello -Phone and in- 
stall the ICs in their respective sock- 
ets, making absolutely certain to 
properly index them. Also, since syn- 
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Fig. 4. Shown at the top is the actual -size etching- and -drilling guide to use if you 
fabricate your own printed- circuit board. Underneath is the components-place- 

ment/orientation diagram to use when wiring the circuit board. 

thesizer U3 and EPROM U4 are sen- 
sitive to damage from static electrici- 
ty, use safe handling procedures dur- 
ing installation. 

Power up the Mello -Phone once 
again and momentarily short TP4 to 
ground to cause a tune to start play- 
ing through the speaker. After a few 
notes have sounded, momentarily 
short TP3 to ground to stop the tune. 

If you obtain these results, the Mello - 
Phone is ready to be installed. Just 
plug your telephone into the jack on 
the pc board and plug the cord from 
the Mello -Phone into your telephone 
wall receptacle. (Note: FCC Rules 
prohibit the use of this type of ringer 
with party lines and coin- operated 
telephones.) 

One last test is required if you have 
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Touch -Tone service. The tone dialer 
in a Touch -Tone set is powered by dc, 
which must flow in the proper direc- 
tion for correct dialer operation. To 
test this operation, install the Mello - 
Phone, lift your telephone handset 
and dial out. If you find that you 
can't dial out, the bridge circuit in the 
Mello -Phone has reversed the volt- 
age polarity required by your tele- 
phone. To correct this, set S2 to its 
alternate position. 

In Conclusion 
Some final notes concerning opera- 
tion of the Mello- Phone. Firstly, a 
test feature is built in. With the Mel- 

to -Phone powered up and plugged 
into the telephone line, lifting and re- 
placing the handset results in a 
"beep" from the phone ringer, indi- 
cating that it is functional and ready 
for an incoming call. Secondly, when 
you change tune selection with SI, be 
sure to perform this test routine to re- 
set the memory pointer. If you don't, 
the first ring burst will result in some 
random sounds or a partial tune. 
This condition is only temporary, 
however, and will correct itself if you 
forget to run the test routine. Lastly, 
you might want to house the circuit in 
a metal or plastic enclosure that can 
be mounted on a wall or be placed 
near your telephone. Iif 

I 

LETTERS (from page 4) 

talkie, but found out that he only gets half 
of our present 2 -meter band. 

Gordon West, WB6NOA 
Costa Mesa, CA 

Gorden West is a well -known communi- 
cations columnist and writes a monthly 
column on survival communications for 
our sister publication, Popular Commu- 
nications. His advice is on target, 
too. -Ed. 

A Reader's "Input" 
"Using Voltage Comparators" (May 

1985) is the first electronic circuit I have 
ever completely understood. And now 
that I know so much, I say there's an error 
in the text. The second sentence under the 
"Time Delay Circuit" heading on page 
37 should begin: "When the compara- 
tor's input (not output, as printed) goes 
from 0 volt to V + , ..." Please comment. 

Paul LaCroix 
Mt. Clemens, MI 

You're absolutely correct. Sorry. -Ed 

QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 
cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 

Stock N. of 
No. pins 1.9 10 -49 50 

11055 24 4 96 04.35 53.90 
11056 26 515 4.50 4.05 
1105? 40 6.61 5.95 5.35 
11058 64 12.02 10.50 9.05 

IC- KOOLERS' hole 
UNITRACK' 40p.te $lock No. Wm 
over 2 wens of heat eon, No IC Price 
IC 

prrauci iongeriile 
liane C- soeier on 22225 14 0.29 

Mas icxpoier pli- 22228 te .29 
l 

bottom 
of nom lap 

ara mtlom m le ana 

loose, 
Won't shake 

Ioo,e 

WILD ROVER 
Touch switch capsule Operating 
mohon is 005 wethout the use 
of a levered arm Extremely last On 
and off wpm low nasse Normally open - 
rated 115 VAC. 1 6 amp-30 mlliohm re 
sislance - 615 radius by 160 thick 

Stock No. 1.9 10 8 Up 
12098 51.42 $1.28 

SCREW MACHINED SOCKET 
0S, 

Stock 
loon. pack6g0e Is bags of 

100 
gold 

clle 1n es Stotler tail 

11311 
colletridshah SloCk 

gold shell 
wrap with gold callal.. 

goltl Snell 0550 

Send S1 00 postage and handling 
for FREE COMPLETE CATALOG 
which includes coupon for St 00 OFF purchase. 

TI WIRE 
WRAP 
SOCKETS 

atk l -,_.n Sc , ,_ Tin plated 
phosphor bronze No310 De4crllllbn 1ae0 8898 "asps 

e.v on oo v contact -3wrap 
11]11 

ol0er bol pins s 4.95 S 45 N.95 Stock 
wrap pee. 11.95 10.75 9.SU a.... _ I No. No Pins 1 -99 

3 X 4 Elastomeric Keyboards MF17717FIV= 
11301 8 5'40 
11303 14 

Each keyboard base p.c. 
board. lestomerlo pad m F ma. 11303 18 

with contaCtS. ABS 11304 18 
bodies and double snot k 3 Q 11305 20 
molded keys Mm ratina: a L e 

m 11308 22 
12 VDC @ 20mA 11307 24 Contact Rea: bee than 

Nec 
0...an, kw Rocs 11308 28 500 Ohme Bounce: le5S 1 Cea ) : %.6mm M.9a M.60 man 10 m Sec. "292 lWt.. 1 Se.smm .95 3.40 1 '309 40 

SUB CUB I and SUB 8 Digit LSI Counter Modules with LCD Readouts 
CUB 11 are high and Associated Stock No. Deacrlption Price quality, complete LSI 51070 Complete Function Counter Modules with Mounting Assemblies 545.00 
LCD readout. Modules 
plug In o c. board 
(Stock No 51071) . SUB CUB I 
Complete function 
evaluation kit (Stock 
No. 510701 contains: 
P.C. board,4.5V battery 
and variable frequency 
oscillator to supply 
train of count pulses. 
Stock 70 has 
LATCH, RESET and 
TEST functions (3 
buttons). PC board 

bread- 
board 

breaa 
wok. SUB CUB II 

51071 

51072 

51073 

51074 

51075 

(includes batteries 
but does not include 
display counter) 
Mounting P.C. Board 7.50 
only 
SUB -CUB I display 18.00 
counter module only 
SUB -CUB II display 24.00 
counter module only 
Panel Bezel 12.00 
Evaluation Kit for 
SUB -CUB n (does not 
include SUB -CUB II 
counter module) 
DATA SHEET .25 

T e ra ust'r rap ooi 
New battery powered tool wraps insulated 

for 
prand 025 'guar. posts wdho need 

e caning and Pre stopping compO lete 
with b4 and 100h 30 AWG were 
Stock No Description Price 

113340 0lus3OuWoo,re bit 
'ID cett nt wire a 10.35 

3341 Replacement bluer bet 10.35 
13343 I OO It none nl were 7.54 t 13344 100 It white wire 7.54 \ 13345 100 It yellow 

replacement 
wne 7.54 

13345 i W It red relNecemenl wre 7,54 

OK MACHINE AND TOOL 

M CROC I colorful 89,'. 
i r" charts eliminate the need to 
al mble through manuals and 
s m areSFullydecoded- Instan: 

totally comprehensive - gives 
pi outs. cycle limes. buy notes. etc.. etc 
5t ck No Reference Pnce 
23010 280 CPU 55.95 

a ói1 550216h58sa 5.95 
2 55021655N 95 
23013 9048 and relater. 5 95 
23010 54,7400 TTL Fnours 5 95 
23015 Beale Al5onmees 5 95 
2 6 9086100e05 5.96 
2 01 
2 . No to 

enerIae from a sample 5.95 

SINGLE ROW ; ?' ''" 
SOCKETS 

Strip of 25 collet sockets/pins- 
mount odd- centercomponents 
easily. Gold plated contacts. 

eoln styles blew Stock No. 1.24 25 50 
able to any numb°, 10.?40.. 51 .70 51.50 S1.30 
of contact position. 
wanted 44 

" 

IC INSERTION/ n- . 
EXTRACTION KIT eP-0 - 
Includes DIP IC ext rectors and e.n =öe 
nsenerslcaccommodate all ICs r. o =e j érom 10 ta 40 Pins TOOIS that 

A 4 k 
rgagecondudere surf ecesare 

CMOs sale and include greeted H .r 
in9 lugs slack No -- 8309 $41.34 - 

SÍNTEC c0e 

Strip of 40 pins with single 
beam sockets Tin plated 
contacts. 

Stock No. 1.99 100 500 1000 
10850 51.09 S.90 982 S.72 

PIN FORMING TOOL 
puts ICS on their ¿ -_á 
true now to now 

1d Spacing. One side Is 
for .300 centers, Flip tool ONE TOOL DOES ; ;; over for devices gthru 40 PINS! 
600 centers. Put device 

in tool and squeeze Stock No. Pete. 
Hand Tool 11059 $12.95 

NEW! ANTI -STATIC MODEL 10200 $14.95 

SOCKET WRAP ID 
Dito 

numbered holes en p n Inoce- 
lions. Slip onto socket before 
were rapping to identity pins 
Also write on Item for 1000110n. 
IC part number, function, etc. 
Simplifies Initial wire wrapping. Which are .stock Na. Pries noubieshoobng and repair 51.95 per peck dead. 22300 921.95 

THERMOPROBE: Identifies bead 
Components - Replaces Volt Meters! 
Identify dead components which do not 
emit heat. Just point thermistor probe - 
within 1/16" of board - move 
over components and see - 

28 8th St., Box 410 
Frençhtown. NJ 08825 

.59 

.64 

.73 

.99 
1.12 
1.25 
1.52 
2.05 

100 
.499 500 
S.36 0.30 

.54 .45 

.58 .48 

.66 .55 

.90 .75 
1.02 .85 
1.14 .95 
1.38 1.15 
1.86 1.55 

TI LOW PROFILE 
SOCKETS 
Tin plated 
copper alloy 
688 contact pins 
with gas tight sea 
Stock 100 

No. NO pins 1 -24 25.99 999 
11201 a $.10 $.09 0.08 
11202 14 .14 .13 .12 
11203 I6 .16 .15 .14 
11204 18 .18 .17 .15 
11205 20 .20 .18 .16 
11208 22 .22 .20 .18 
11207 24 .24 .22 .20 
11208 28 .28 .26 .25 
11209 40 .40 .37 .33 

OPÇOA 
Single Digit Displays - Common 
Cathode 
Stock 
Np. Color 1 100 
12082 Red $1.12 S .99 
12085 Green 1.84 1.83 
12087 yellow 1.92 1.70 
12089 Orange 2.08 1.84 

Right Angle Socket for Abou. 
Displays 

Stock 
No 
11010 6 

-.f.B:B.B 

I 10(i 
$1.24 5 .99 

OPTEL LCD's with pins 

Stock No. 47005 NloOCK 

47005 
47006 

Stock No. 47006 47007 
B-B:B.B 

Descnphon 1 10 
34, dig,. 5" S 5.95$ 5.50 
4 dig. 5' 5.95 5.50 
4 dig.. 7 11 .90 11.00 

BB.B B Stock No. 47007 

Scotchflexr Breadboard 
Systems Basic kip 
comes with 24 
venous Dual Sockets. 
40 various Plug 
Strips. woe and tools. 
Kit can be used with 
any of the su boards. 

Stock No. DescrlpOon 
03500 Basic K4 
03511 Basic board. 4.5 x 5.5 
03508 Intel SBC-8010 Board, 12 x 6.75 
03507 Motorola M -6800 Board. 9.75 a 6 
03508 5-100 Board. 10 e 5 3 
03509 Z-80 Board. 7.7 . 7 

03510 Eurocard Board. r. 
. 

Price 
$79.95 

19.50 
64.95 
42.95 
36.95 
39 95 
21 95 

TOLL 800 -526 -5960 C DNNÜOSN cHARGES- 
oto5100. -53.00 

1 FREE in NJ (201) 996 -4093 ó,'A ï5ó2555 
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